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TT PMHCLE nr. T. in the lavol 7. "ttrr'

The rtnhgrafinal iesmr

T' m]. mica oist,locally w th some small rmdliko
or aoicalar sroh:r'ii or tornt !etde. " ni-accital schistee
strotsr ic olear. averate crathent f Hs fotiation is

about.

The rigatt ,5tray oaartsitf:omot.afluardzitehactIty w. n. some luartz-
fellsrar's mutter schliers and liltle tellets anr: wtth rery woak
imnrm,nration cf Pe32 most1y,:ioareely t.cc. Tto y'crite and serim:to
ure tyrogest toe. The total ntructure is ELumticial,tae averare rva-
dtent of thin foliation is ru060ciahout.

mh- rray atl tethr and weak
--;_mrrottint r FeS it. -mntly oniv„ Toe stru:1/2 is mhmract anri lan-

Thh mt ImrHtc,stronrly duartzy sohist,Iocallv witio nome small redlikt
aroi ao:_mular nornnyt(*Its hhrrtlerde and wi.h a Ict of varr ]tdtle

atimtla- nmrrtyrchlahts tf amtincTite. The hmaistose structura t t no
clear. TY averame pmadient oF this follatios in 75('- 90 0 abnut.

Thh hrtrht rray ouartzith wi ti some "Litle mort strongle imnrer-
na'cion of nosaitv.

3,25 - 6,50 The strongly shricitle,asi bintitic mird s-hjst
widh a nt (4. uttlp tettliors cf durLz and duarzite matthrihl. Rorne

Fet.Tia in 1.!-(SUPL very scarca- only. Thr trtal sfruct
o'' th:s ro—k is rhaccH:11 sctistose c_ftenly. Yhe .verame Æra.Hort

f, H:: 1Hcm is 70° abput.

0 ,50 - while ctray ond white duartzith,with t:ht much chleritio
fint tmris:tim substanhe mmd ihhany only with soma tittlo
ef Foj ,nvni iomorrtio or allotrinmornhic mehtLy.

	

- 7,35 Tho strengly ctloritt:c,ht'!e hit senictitft,au itic mimt soList
as as fh - H50m. Tne average grad:ont rf this fctt 'on is

7,35 - 7,50 Tna litti e tit chlatrtic ouhrtvite or strenaty cutrtzy schist wtth hi—
me l i le hi t more strongly i mnreggn at on Fle77 flIOSny onl  , , but very
rflor t.mtalty crt.v. The r't FC

/Hn - 7,70 Ttit tv thermol barron duartz.

1,72 - 2,20 The oh!onit'e on,? littie hit tiotitio,)uartzy siot snimist with a lot
of seaHier:;.:rrertl:ar inte-hatations of ,T)ea criy aru stesent
soTe -trcrrhic cr autom,rpn:c rra!tns mf !,1eJ2. in d'aarTz's schliorh

ane imeally (—Tv orasert smwe small snots nr naInts of carhonates.
Tho tntal ntrnloture is nhaheidal schistose mnstly. The average gradient
of ihts fmltadihr is 95° rouni.

 ,fl" - 7. s•rc ,u-' aYcrYihsrh-rmrth r-rer _ mmeen mica s
With fl lht n' small hhioular ani "odlEwe perchyrorlaAts ef
hhrrhlonte and a'ttinnlith ton arol with vhrt: Tuch n=l1 grairs car-
baratos Tarnerite - doiomitn 7). Lomally aro :,re}sen' soTe hctliors and

-laurtz ant of etar'zite matter t,h. In 3tis rock are lomaHy
nregent t)::a;1 anH !ttHe 2Hiomcrr2:m a'd tyri Lhmerrfic vrairui ()
Ca:;,,, and h'ujrce'ly snme til 'ie scales ef
1.tetv,reon il ,g(Im , 11,A_Om 11,unm ,12,40m , 1",5(pm, 13,50t 11,10m ,
14,80-14,E35m 1 18,20-1E-1,25m , 2g,75-22,55m , ?1,35m , 2,f)0-:3.H5m - J
in 25,2 ,man± hetween 75,40-2'),50m, 27,20m 7,5fl-27,60m , ?P,25 -

-2,i0m an bviuween 23,5S-2,t5m are ntreset hLme aos:--jon




- 0,70

0,70 - 2,50




- 7,60

2,6P -

3,Rfl - 7),85



2.

gray and gray quartzitewith some little bit strongly impregnation
of FeS2 mostly.
In 16,00-16,10m, 16,50-16,60m, 16,90-17,00mand in 17,20-17935m
are present some positions of the bright gray quartzitewith some
schliers of quartz with some very weak impregnationof FeS2 mostly.
In 22 20 - 22 Om and in 2 6 - 2 1 m are present some positions
of the gray and bright gray quartzitewith very stron impregnation
of FeS2 mostly only. The result of the chemical analyse of the
impregnatedpositon between 22 20 - 22: Om is : Cu = 0 0
Zn = 0 6 S = 28 88 . The result of the chemical analyse of the
impregnatedncsitionbetween 2 ,6 - 2 ,1 m is : Cu = 0 0 ,
Zn = 0, and S = 0,2 • Both of these positions are the represen-




tant of the ore zone IV.

	

28,65 - 30,85 The strongly chloritic-greenschist and chloritic-hornblendegreen
schist as well as in 9,90 - 28,65m, The average gradient of this
foliation is 55°- 600round.

	

30,85 - 31,57 The strongly chloritic-hornblendegreen schist as well as in 9,90
28,65m,butwith much more acicular ahd rodlike porphyroblastsof

the hornblende.
Between 31,52 - 31,57m is present some position of quartzitewith
pcor impregrationof Fe32,round boundarjesmore.

	

51,57 - 31,70 The strongly chloritichornblende green schist as well as in 9,90 -
28,65m,but with more acicular ard rodlike porphyroblastsof horn-
blende. The average gradient of this fcliation is 60c - 65° round.

	

31,70 - 31,83 The gray or white gray quartzite with lirtle bit chlorite locally
too and with little bit strongly imprognationof FeS2 mostly only.

	

31,83 - 35,10 The strongly carbonatic,chloritic,tiny-grainedor medium-grained
amphiboliticgreenstonewith a lot of grains of carbonates (dolo-
mite - ancerite ?),with much schliers or pellets of the quartz and
of quartz-feldaparmatter too and locally with some little chloritic
schliers.The structure is blastoofiticor blastoporphyric.locally,
scarcely only are present some little grains of FeS2(hypidiomor-
phic or idiomorphictoo. The average gradient of this total folia-
tion(morealong schliers or grain clongation)is 600 about.
Between 34,15 - 34,35m and between 34,50 - 35,00m are present some
positions of ;khewhite barren hydrothermalguartz.

35,10 - 35,40 The while barren hydrothermalquartz.

35940 - 40,40 The strongly chloritic-hornblendegreen schist or greenstoneschist,
as well as in 2,90 - 28,65m. The average gradient of this foliation
is 600 round(?).

Between 36,20 - 36,50m is present some position of the quartz brec,
cie,barrenonly.

Between 36,90 - 39,10m is present the position of the gray or bright
gray ouartzitewith very poor and weak impregnationof FeS2 wostly.
In 39,09 - 39,10m is present the position with much more stongly
impregnationof FeS2 mostly too.
Between 39,70 - 39,80m is presont the same quartzite as well as in
36,90 - 39,10m.

	

40,40 - 40,60 The strongly quartzy,hornblendekeratophyrerock with the blasto-
ophitic or blastoporphyricstructure in totally.Locally much mo-
re scarcely only is present some very poor and weak impregnationof
FeS2 mrstly.

	

40,60 - 41,90 The tiny-grainedand medium-grainedamphiboliticgreenstonewith
some little spots or grains of carbonates(Dclomite-ankerite?)and
locally with not so clear infiltrationof quartz-feldsparmatter.
The total structure of this rock is blastoophiticmostly.



5.

	

41,90 - 42,05 The white gray and gray quartzite with some schliers or pellets
of the carbonates,withsome chloritic substance and with not much
little acicular porphyroblastsof hornblende or actinolite.Some
FeS2 impregnationis very poor and weak only.

42,05 - 45,90 The very strongly carbonaticand strongly chloritic greenstone
schist or green schist as wellas in 9,90 - 28,65m,butwith much
more grains of carbonatesand withot so clear total foliation.

	

45,90 - 48,60 The medium-grainedamphiboliticgreenstone,littlebit infiltrated
by quartz and quartz-feldsparmatter,with the blastoonhiticstruc-
ture oftenly mostly.

	

48,60 - 49,25 The little bit chloritictstronglycarbonatic(dolomite-ancerite?)
amphiboliticgreenstoneor greenstone schist,witha lot of small
grains of carbonatesand with very much little acicular and rodli-
ke porphyroblastsof hornblende.Some little grains of FeS2,hYpi-
diomorphic and idiomorphicare present locally too,but scarce only.
The total structureis blastoporphyricmostly.

This borehole was finished at 49,25m.
The angle of dip of this borehole is 0° to North.

The profile of the core of this borehole ie 36mm.

15.1o.1969 M.Motys
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OLLDAL VERK A/S

DRIFTSANALYSER Tatt 19 ‘9
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Cu—tørke

Zn—tørke

S—torke I

S—tørke II

Vo Cu Zn S % Fe

009 a)(N

at9 j°,3S

10/0 H20 Sikt Anmerkning

3
' 3

I I I I I I I I l•
Folldal Verk  19 


fc
A.SA  11ER.HAMAK



aft 2,5 6 / vnn 


,„4‘z.„,„/ et 74 571-7-n,

fre-6,

t?,

C4-.?

asiciVe??4,ra 6:-?a, I/ rati* . thinti ;;«446- >
214.-r 56IrtitLW eyi eG 1 ./24-rt.,4
yez,cc ; anyine - --orn -1; 2 C6t,

16e-l•r~i di-r4;2/ ."4-ara-lie416er-r atirtn #, 6/

tfr-CY

ept,a. i-fl t2 C4 I FeYdyet /4 4 cz,


AS; 	 6'6"-itA4-. 9144.,,akittn,
fl

fc, ,o/ di; , rr,";,„

fl bwits, 4:444~ ' - #18,20

Fahf/ ia--t (‘14-,
•

1fer--(.., 1..funn../ is. 5.41t7f; etce.,--rt4)

	

tiaL fie 4-ej, n 4 r-ic-n-ref‘G,

	

x'14-Z1-1 111-"-nfin .

4 1 707,-s7eg;insilt2n. i411 (;t41:4r 044?-414 eare /2-/411,14% )

4t6 C¼n c-ezez ci-dg)<;cv-1
4.-7 -~ 45',/ jJj c2.

Cc 2, c-c cZi. 72,76- --414,' )7, .8, v . 4 e:
€rmaa/1 ati,snA4Ci a‘, /2, 75-

ctenan-,,44‘;‘, (.4.1 er4frra,å-ch-1-
-127Ç / 7, lt_'`73-‹

b/1- Perri, "'Srci I m
.44fr(e) tf.•;. d4.+,1 S-Nkltd jnerCi

? 2 trat za-s, (Ve're-n-; ›"Å" )
, der'c'es-s-4e.j4 3712-4:+v Cgedte-fri:7 444ryi


/4/1~,/ 74:4,7? T

fr--) ti37v,6•0 C6, girt-611 Clatrm. /)1

ce-C /y 60 tret.,,A tbni„, c 6714nt-L.C1" lfirt 72-re m

2-k-sin4.n n y..1.4„ -
6cL 1.., 4,4 zte-ry 1114 4/ cr.-4 624-1412,1 1-4.1

cg-ns 7Efeerzle La.c."1 alela ry44.411---

A 2g 6 I o
11-radipe2 j4-ti:44, ektti

,
filtetirl . a4444 e64fj.4.4 eraile

an dia



_.g Tien/Ait 1“. )

ete

' sgel C ,444 41.4 GLoyil-tri44 , )1, L-1-: 4-37

	

zi, s ‘fr,, Lty-72C-44i e4 per 17,--e-
"Sta" 6/ 2.41-.- SF 071. jee: 44snn çz Ateall -

rel;
ç,r ,4<1,'414.41 Sert %-c.) h , ( e (52-t4c.4

/kai /sts;,4 /re

	

CCOLL.; 4arn-ner&ise e 6.-c-enta-,....

	

1177'tirce--laakn aat. cn, e/ 64.écni et2

6C411941"1-rd, g 14; t 44-; 64,-4/44s-c-V/gig-tgli-ri
2R6 Lz,

	

itti< 9‘itz-n4' iC .),,4La) ken.,
(4

	

2 g€ £6 Qz-.V/13‘-,7
trt:‘, et-. qn r24' 4 4 C4c-in -tianc c.,/c," ,ead

Sef

2f, Zo

n,s-C

atv-, ictr

7771.)-(1 venns.fri:i 4,-n-dc7

etczi4e.y/76`,:1-4,.., d PAG:).c-s, -veL41.

	

filt44 rt.7"1?- "Ccc-;

	

i--r-C-.*; 2 a @-6;45z., r914y-r-c-Czeki

;44:, e 6112‘.4 Q aitÇrtt 44

vitgi(d-in rte ifr/51 frry ctet-‘14 •-• eVaig-C,

itenszr ( dr4„sid 9 .
scis €4-7 tean At; ‘;$'14..<+:21s:44-s-.44-t44'.944-aAre

	

Lisc a /01 s-4 .
7.2 fil? - Antitg,

(21 /1644+7 <

64”

91-

t ifr

4

Y(

ob16, 4-

44/441-  •• gy• NE

(4:4.4-; Ceinta, .9 r c/
veyt..., ut /?ictk,'/- , , 4w 4',W 70 ca, p

'-'4cI 4'e1/41»e-)>J1w-7n 4 . 1-s e)2 nni 444.1-44
..44-f-ti En;.4.-8,- te-444 4.7 t,,,, /4-b 41-77

/ fi f-rd

..44: cne, C4, ‘41-4 27<, fs" cii

444<ty-~ e‘inc.44.". 

.421 tn

ets,r-el~ hi

esta,na, f Ce4 fin 14K-Is.$9.

t. Ceffe4,2 .4.‘ r.r> 6r;e4-,z-t;trole- z Ct
firt-I:i ifacce,--nai re7-19,1eft4--,

ereeL

,414 c 6 44-7.44.
	 .f.,rdo-ids-sn;

j 2*C g

c.r..;c4E ,44"
4.4 yrefr",-, e-ss+ ek;

128—C cS'



13fi.. 2g 6.

gei 4 -c4:ety atunto&44„:" ta t a, 4

l kfrrc4l c4.4 et-An eff."-v<te-ils a-P:4n 4 4-#.
64.49-friujr4444,) 46-c4a441./ 4(R.:..4re44 ai

Perri.Gstrarth'on ‘akiittai .4,31 as.
Aetniwirtaity, egn drece-nadcs,

‘47- eati e Z-44-r ti 1 CL .44 clii-re-4 krytcr 774:tra't
r ,~evetica;-1.

oz$4,71 'I 1-e,..;krt,. tlifett, tt..d

)

etd 57 Ge't; c.G
e.,

La ert: C,44 n osin-Lwr 9 3 e44.-,zwin4 Prcr--

6-1444.4 44,
--fr Lifffr4414,1 Wil - - d4nhati

n / 5, ,

eve, 49, 7 e, 1ri;t-7tni 1464-n rea- Aw i An-ia•

FA. eteLl

kensw, 4:-/C4 45c-y , 9 /5 ---
4 1~e krz,d-r

z 6 1-71C .5T

rtt-nt.‘de4, eedc‹.4.-e4-- (1.4 /-

42‘ LIS, O t<4-teyV. 6244 ek-r-2-
firtikesnr,..„, $124-4--er , getaj -/•-• -

k(v)

j4.1,10 re'il hre Glat H-VAe

fd /14-t- rit L4.4.7n,

to.t4c1pviCan.„:14n ottid /14,y j tnitafiedb--

u.

4: c94..‘tiA41-c- »
c7-3,7;yi-e. ert-a-2 41, .

1.4.1 g&g. tfr" frit I'L*7 LACr• 4-ft-4 Pure,4 eyer‘err irn-e
pn-plityreatat-c.n.'"

th.-~ AA-y SaF.

	

2 ›frt, 55, 0-c-'
Ce‘ifr.kti 4t,ret.L144-2

Crt ii4d~ Ies; ii4v.-‘474"ini •

4e-t4 Azid

ad .fcr *-A, ait 6€;4CI 4„
/aksnn 9L,.,(i.netriterae teSc4.4-in .4; S-7r af.‘414-.7 eisi-rf -

L'14.41 ,e,az 41‘ 1~71 et#10 /16-1
,

ift;')et Æiet.y,",/ etrz fis-7 44-72'av
,dbrd - _

22 6- ( 2 0



I3H 2.5')

c‘ Çq,ct7 Je.z -

	

(,){34-4-frie/C 4tn itifr; M 1.•-ying,6-et-frts4 å '_ J • .1».1v ainan Fueired

	

rtsi 64et4u," rn-•Idad f‘i k Pfr, 't C4kre40 e

	

0.44(vvi 4.1(k.-1 7cle,j'arl 9 4.-frt lr 44
._ 63 1.t)

	

.11.En .64)1.4 44#1(4.7 /fJfl flt4 kj c% - tin

ccetri_trnis ,

teXitt kin -144,./ii

et?r2t, (ci-c; (yem)
ce ,

. 2q 6-2Ana.
C-C 7T j

4ss4:i

	

frikffpg et-kt j.ttui 4a4. Sfrt-iL, C‘1., ,~14. L

	

71479 elka4c-h An-424 let"?

(diarui:iireandi


14, 4/L44.4., Air vkt C-st.4 2-‹

1dg 1 kr` - 64/344-nr 7,

06 eig."4La..yfry; 4terniri 6L-34-t-A s.thn tyciwy
IMIG4 wed bev)414-~ tflirC

d2g

bti g

,en,;22,7e ja..?
4-<.(4-re C.:*r;

rU )41.•;1<jV 444 'A frwl 444:31(2tt74 41(< rrtil&nhsti


7 ,9474.1 4S-te s-r

Ltfritt, Csr, rr,"tfl es, c•-s? # 2"‘"4".." ein e I.
"

2Sc 69Ct

rat; Ofria,n 7 3 • (.1 g,"C:fri  

lAge4 ki, 4r44-rf "Ahrtirntlitti7

7214,14/61,n. 2— r-Site -

	

sri:Strc., /3ide .

7 17 4.2 tnyt4/ 447 41-4iSt.4.2>, &r.41 Jas-fid sh-&-n-rt
ce5 ein c&.a.i, 445z 


«1€4.

•

/af...;" c•a 2.5.

e“ 67, 15-



If 2R 6 tr1/1-

499 I 5t 241 kel •aree &11 ete:19~-1 (44Y,W, /3/9/

,'sne1174.1.-n(ancti 4-ft,n ,5;4‘tz; .

C<:[.n 4-c; cis-r 4.€4,csi.4: siarm'Z

trete v, pms- ti., eidofb“:" 4:125

e2~

a14" r 4a7b1-1,,4




),•z. J /14^1(1K-1




U4 ital"- Afl




";,/ dun

rtiet./






,6)




/-71 siet:; '47 4-s-,

iette ~) '342-7-4 vtrn 4.41/4,4..




/

-1 11




14.7 4,4,4 ft-).» J





$4* <csi 11.4.-)44;c4s,




.1612441/41 C4,14.0firt,-4? [4.-

t4ty iiti V4 ,--cr Cfrin J0,4 it"e":"-> 111. CSII 11.7

	

eitn, We- 71.74.-‘ste4), 6-frz'‘fr,:i •

C.,; 6P-Grafrs-, s- &J4frr zflnd t‘-fi d.;
Cm  Eic ,(244~-2 .44-nd ..eis4tati4, -

tt.'n? 644,7

4 , anj CAT 4 ht .1 Cez ÷frer..4
.fr;1 a. st)tizi k

nunatcy.ri.*, ert-r

r iattin, (Cant_ 444.-4,-€)

—113, q-o
6s,e' /71 it; (47.) i&jI ,c44-; rt-4r stn,4449-;in, e)hn ite Pre-» -

l ah-re.44 61-av, C&n 742.4dic .4/ a ,aare ef

ittin 4./Ite ifrfrri

116-1-1 Cr2 4-4y1"7eateal 74tate dre.:4•4", ehj thj

Pre-d-t 474i

cr4, 4( en ” Pr. 4715- 7

v , 4 9- tv6..n cfrPS ote C:44.16„ itd , ,e9rht Prter-CA4 ‘,4
Ezierbint.s. fael-ipå 4.1

1,2 74,414 "/.04 7bia,a.,42 ‘44 Inn

k 4 års L.L4-4 rabett,n.; Ng -


aniff Akrt-1,4tigni trrto-6," = 164/

1 attlia/' As; €144-ris.kh ert....yr„

(



• 151/2s Ck

485-,Ze CL44ct,124-t dtege.t/i St4Art(C-(4,-C42 ineed

a441.4, id&I, 24,1444 I Can, ‘11Kir • fiLV-t-e kee,rtz1n.

to- 14;

	

18570 44, 4.7.4 C-rt," .s-nprei

AG4- yrs-

	

.44:1 *-7 ticri 4.41-v 94s, trefrun- 64»;4~-na .

	

A1s;1 $4:71.44r.cr. t rn cen•, ~4/ 81.027 4
- 4 .

rr<, t7est.), j21. et.€;) Asjatnr .
,

hdinn ed) 62n-rm•UnfA Vh-rut Cika-nd•

gjf-<e4*7 •

112-

at 4 Y1

itA 2 C it

4-1-“;

reirkrec d(cc-364÷7
 ti kfl4a3 46i-y

dtain k "6-4;) ce.

414,4.4 414."4: kind

Cs-36.; e4./9 54/

trd 7t.C1», C41, d(

tar (ri2.429 CiganiI

( t) Arrt 51,2e1

i niffts 6-eY' 


/fr a‘i]

itat,
94

‘11,17,1 •

rz; 44ts . ang 4-16-e

/44.80 4 cw4„ cid, 'I

• fill 44.ntign;spviita ‘,4 chni irce.

tfri-Gair ct:n444 1W1- 77.e



?;:e.nhick

c 44,914 (-4-nee, r
ekesPcb-~ery ten. 774-4ret-ift.-.

Cf•••••• ej~1.-~~1 AA 1-2CA-S.
a et-c-r Cers., ' tv it.ca-1/ (1.)71477D-71)

6.t4 ity‘aneiif 9 /73,209

?6),zo - 72

Pyr-s x red,

Ci-s i4ct / dreek..y 4 . C./-4».; / 7%)-ci4,
itarf.-4 30, 0-0 a4 14'i

rin•disti zr tnya-rz,»?", /1,49m9tra

	

4 srt. ‘,4,-,-tnrnen . 


"nuta,44.,6-• v. trCn -4Aenerry 7-7eire:(4 """
vesi -486-1.1 Sch.444-c:s. durch 4e.44.4 4.4


Getit-p,dt, Æld-vA veld e2-$4:70/.

541,-/-u Pri }~;»,7,>,wt.14°7-7 /?7,72A, Irt .c14
ef.tr g

Cc9 .44^ ...-1»are-4..4 •4
	 C44-7-21,7, A.-rd . .4s; Asin,

-"Pul-;" ækikddi, vn- 4 ekriepr,

lamde 54.4 äC e7,7_ #4-444-P, •
o itc s-v/ . 44pvrp 41-4-1--e---r, d
tz, aderc-d-4., ~ze zsi 4end-d-, el'+"ere2r •

Pyril Ans anan ati 64.1 ter4trr.-6-1--e4i.

4. crin ";tyln::(4-iesa jr:stin-s. 414-4/ y:3-4 124.4.,

tiktet.4.4`1, ett-- 7tsta>#1.4.4.-//,74,--c-b, a 94 a -
tit-tic, _(4 ef4,' ftu:s-rOnt.÷, ,6

52

2.7



........
:::

::::
..

::::•:::::....:::.
::

...
.....:.:..

..
:::

'••
::::.::::

::::
.::'

........
::::

..
•:::

...
......

::::
::

........_..
_

.........
..

....

:7:7

••
..

..
:

..
.

:
::::::::

.....
$•..::

	

::
:::::::::

::::
:•••

:
:::

::
:::

:
:

:
:

.
:

::
..

.
..:

:
:

:
:

:
,::••

.
.

4.

••
:

-.•
:I'

:::
::::::::'

	

,::::
::::

:
:

:::
::::

::
:

:::::::::
:::.

::::
::::

:
:

:
:

:
:

!
:::::

'
::::'::::

.•
-..,::

:::::::::
::::;:..:

.
:::::::

::
::::

:::
..

...
......

...
.

...
.

,..
..

......
..

••
.

I
........

.....::::
:::

•:
•••••••.::::

::::
::::

::::
•:::

::::
•

'
-7

*
••

si
iiit

'::::
•

:::
•:,:::-.:,::

.:::::
:.:

.-thlil.

....
..................I.

.........
'....

...
"

"
:::

.......
.....

:

.................

...................
'

...
...

...

•
..

...
..........

...........
.

:t.
....

:...........
tt

....
.

.
.....

.
.

.......

...
......

!:::,::
:

.................

........

.........
:::•

t.

.:
,

4:
.

..

	

t:
::::

.::::
:!::

.::::
::

::
::::

.::::
::::

.::::
:::::,::::::

::::,::.•
.........

••••::::t:"
I

	
I77,7

... .7„:
.

.77.....
::::. .......

......
-:••••.tr-7:-.:::....

:
......

4
. ..._

..
.....

.
..................

.
................

	,....
...

..

...
....

.
.

.......
.......

.....
...

.
....

,....
....

....................
..........

...........
.

	

........
....

":!
::"

....
.
.
.
.

i
t

!

•
•

t
.

4

....
.....

..:1•
.......

:

...
.

•:

::
.

:
...

...........

.

.....
.....

t.
.

I
....

...........................
:..

.:.
........

.
.

1.t.1
taj.

t*



:t
:*::

:T
T

:

..t.„.
.

:

.
.. .....

.............
..

 
•••

•
..................

.........
.

.........
..

.........
•


:•
•

.........
........

.........

t
f
t
.

..........
......

....

—
.

.
...

..
...

......

..
...

....
.....

. ......
.

:
..

...
.

...
.....

............
...

............
:......

:
.........

::
.................

..................
......

.....
.

........

.
.

.
.....

.
..

.....
'

...

A
,„

.L
.

iH
T

:!'
t

.

,

......

......

.................
....

....
.......

.......

......
.........

......
.......

..
t..

.....

:
..

	

...
....t:...

..."1--
-

......
::

:::::::
.

.
••••••

....-
.........

•:::
::::

.........
:::.

:::..
..

,
....

.,::
::::

:,
......

-
...

::::
...............

:::7:.
'

.
.

.
..

...
......

....
........

.
.

_
.

.:
....

,
....

.
........

.....
-

..
....

,
...
...

..
t:::...

::::

-.
..................

::::
'

::::I.:
:::

::::
.::::

:
•

••••••1::
:

.[i.
..

......
------.

.
1

......
..

::::
:::

":".".:":"
.......

l:
..........

—
1_.......

.........
..........

,.
1

,.•
.......

•
.....

•
.

•



.
.......

•,..1.•,
...............

••
..............

,•,
.....

•

.
....

.
.

.
.................

.
..........

....
.

1



..........
.

••
........

•,
..............

•
........

•
.......

.........
............

...
...............

.
...,i....

.
.....

................................
.

...
;

.
........

..
.

:............
.

	
4

•
.................

...,....
.................

":14,4 




.
..........................

'

...

:
:

...

•

.....
.........

..
..........

.
.

...
;

.
.......

g
 .

I



•••1
,••1

•,••
,•.•

••••
•

rE
.....1::•-.E

.:
:::'.t!'

-
--

...............
....._........:E.-f:

4
........

..

:::::,::::
::::::::::

::::
:

'••:
..:.1-t.:.:......::::::::.!:.:::.

tt........
tt

:t.......
tt::ititti::::::...it:t.::::'......ti::::::"::":2

.":"":.....
::-...-: ...."tt

.....i

	

......
.

.
-.....................

:
:.

..
.

................
1::::::::::::::::::

:::::::::
::::::-.'

!::'
".••

.•:::::
..................................

••••''
.

......................
.

,
tutt

.....
..

.

	

.....
.....

.....
..................

...
•

-
..

'...
::::

::::
........

:::
..............

::"
....,....

..::t:::'.
.......

..
.........

...
..

.....
....

.
.....

.........
....

....
........

..........
...

..
.........

....

	

:t::::
::

.........
::-:

..-:
:•:::::::

..::::::

1
'

..-::-.:
::::

.:.:
......

':
E

.:.
.

:• 
•

:
I

.
•:.

:
'

:
:

.
:

,
..

.
-:.-1--:-

'
 -

...
.

.
.

:
....:..._

....
...

......
.

.



•••••4
4

.
"vm

r—
.

.••"..,
...............

••••
,•••

..•,
••••

.........
•,••

•••

......
...............

.......
•,..

•••
•••

•
........

......

.
.

..
...

.......
..

..
.

'—:::::::':'i:::—
:

..............
....
"

:.••
...

::.
....

:.“'1:::::.
..I::::

:.....
.

.........
....,....

:::
::::

....,
..

.
.::::::

......
....:....

:::::::::
::.

::
:::::::::

•::•
••••

..
.

:;:
...

--
--

-.;:t.::::
..................

-
--

::::I::::
:::

....
::

...............
-

•
''

-
'  

-
...,

::.
„.„,f:„....

t.::,:::::
:::::;;;::::

::::,:1::::::
::::::

:::.
::::1:::

.......

..

'::
::':

.........
:I::::

::::
.::::

::::;::::
::::,::::

::::1::::
:::

......
:............

'.........
''

h•.......
'

"
..............

"
•">

>
'

.-41-
-'•

••••••

.........
•••

.
•,,

....
....

;
..

..........
.........

........
...

:
.........

...
:

.......
::::,::::

.
.

......
.

.....

"^::
•""

'

..............
.....

.............
...

.
....

....

...

........
.

	

.......
.

•""••
..

	

..........
..

:
.

.
............

:
....

....
.................

..........
....

...........
.........

...
:

.
:

..........
..

...........
..................

.
..

.
............

.........
...

.••
......

:

.........
.:..

:.

..
...

..

.
.

.t:
......

...
.........

.

••
.........

•
:•

.........

.........

.........

....;....

,•,,

................
••••

••••

.....:.
1

..
::.

:•I,,T
1.

1
I.,.

....
•

•'
'

-
••

-
.

....
,

:
.

-.'-
-

. ---
••

.•
'

-
......

.-
:

-
.

......
:..."

...
,

.
i

:
,

"
""

•:'•
::*

...
....:...:

....,-
-,

,
-

-

.........
••••

.......

.........
.......

................

.
...

.
.

.
.

......
—

.........
......

.
..:.

..
......

................
..

......
.....

....
...

.........
...

....
......

...I
.......

.......
..............

1.11
 

.. 



..........................
........................

................................................
..........

••••....:•••••H
....

...
::••••••••H

...............
..

............I	
I..

.............
.•••

..............
.

;
.

.........

.
.....st..

........
I.

.......
2..

:

:
::,':::

:•::
.....

.
'

'
........

.
:":

.
'

:>
:.

..
."

::::::::
........

....................

.
•••;:•.

.....
.

:.....
:-;>

'
......

.........
......

...............
....

....
..............

.
.

.
..

.
...

.................
...

.......
....................

.........

................
..................

—
1

....
...„

..........
.

.
;

...
I

:
.

..-;
.

.
. .-

--•
..

,
...

.
_

—
•

......
I

z-
--

.
2.

•
,

:
:

..—
_:-:

...
'•

'
.

4.,. ,h..,
.

,.._,..;
..

....
-,

-...
i

.
r....,

.
.

.-
.,

...
.....-i-::-...

_.:-.-.-.:
•-;:

:4
•

...
••

''t
''.--

...
--

--
•

"
I

:
.

	

r
1: 1'1

...............
....

'.......
:

:::'
::::

::'
............

.
::

:
:::

......
::::::::

::::,::::
.....S

:c."::•:'H
.:4•••••:•'•

.'•••••••
:-:•:••

:.........:L
.,...::

......................,....
..

.........
........

.........
:

...............
...

.
....

........
.......

......

.........
..

..

'
..

...
.

..
..

..
..

.
"--ffrc

.
......

...........
....

:::::::

.......
........

...
..

•
:......

..
...

....
:::::::::

.............
....

........

:1
::::

.............
..

::
:::::::.::::::::::::::

'.:::"
::::,

'...F
..

;•:.;
...•:.•

...;;>
:,;::::,::::

::
...

.2.,.........:"..........::::'
•.;•:-.::::

:::
:

'::::1‘.:::.
::::1-;:::

.:
.:::

:::::•:::-
.

-;'•
.:..

'
••••........

":
...

::
.—

:
--

••••
—

••
.........

:.
::::

....
:....

......
_

.
.......

'
.........

........
.

"
'

'
..............

.........
........

.....
.................................

..
>

';
'

..
.....

.
•

.
.....

....
...

.
.......

..
....

t

..
.......

........
.......

.
.....

.
.

.....
...

.
.

.
,

''->
"'

••••I
.

........
............

..
t

...
:

I:•:
:"'

'
I

.......
.....

.
"

..
'

..........
.

:
.

.....
'

.......

	

..
...

.
.

.......

.....
.......

P
r?

>
>

.....
.

..
....

.
.

:
.....

......
•

.
..

....

............

...........
'

........
'

....

.................

........

I
.....

..•
.........

'........
.....

+
'..

.................
I

.....
1.

I
.

.
....

.
.

•;-•
"'

I
"

"
.

"

•
.

...
:

—

.......
>

>
..

'
...

'
.

.
.

'
..

...

:.:......
.........

....,..
"':

 ::
::

.........
•

.....
.

....
.

.
.

...
.......



2 14frta4 • -• /1.c (.>
- 04-uzart

6.-rta wg -,

1-1 Ct

6 .1- it‘ 6+

c, 41:s

HZ961

eus

—

et6 4...».t
,

67{ 4.17 rt

- e 14C-4 C-4-7.

	

II 67412.k1 t-st

2.14 i 81. ei” 1,

1360 -

d,i24 sz //' k,rne

L

fr 7c2 e.,/,4

	

:ri'e.‘„ (4:4, cv-fr.„/ (y-ne-k

	

teet)Ll 41 .4e/ a)ie ra

. a:4S4-.1144. siCs-vre-e..."., r 11141‘n

å
/.447 (/t.r 6•Lizit; / -64 ?

d

	

>I cj-in Vh:/n-L.

S7 ("2-4/ a rti

v - ?Li tk, d/ / 4.6 li-ct-s7 y

- 37 ,4 r j eC ' a,i.',&,

er •(-5- Ccm-

56

r?

ti77'

(2CaefriZi

616.1")

,

/-0311
ip 62144-adi ) a. J.4di7,..

di-->" 4in *11

ya-c?-4+ 11/3 - /2- frtia+,

nvitt, kfr;

2 6)/c1i1 -1 4,4npedt,,

vt:rit-bv

4,å-ty 4t,-,

et-c

/4-) qtY 2-

2

f ri

dherl'4,t strirtics-;



eii Ls 6. 71i-nifiefitl-

s ...rsi s-x
44-~ 5 184+1 S re 62-gnij-4. dul

- St 37 .64«..s4ts, atia-pi, /7€4 , ketredst c, L

a n #37

—~1".

1Z5-C)

v04,e4 irnyte-the,,,i,i;-,7i

.--40 2 i ct0

ce? 42, SO

-Ay,— ia7,99 CL? Cest 4. t1e- t9i/ tif>r4'/1e- ity,71.4,44to .-r-fey-r--(..;

.4Of, 22

en-e ce €44~. r ‘4.-r 447 Ifri A-4-1

	

"." 5̀ 7 ."
dea-r`•"frti Alg7Ge.G-c-€)-1,/
pn71.7?-19-‘, sk. 94 4# ac ; eit-ss-mn-s-r

jlet-c"r4 '44"""a"-1
1o et-r, etiingati



e n »

tja

7;er-ral

po-.7) 4 r-v (-64,3 .174:1~4-y


4.44 1„4„ a.".44-7;r74.-~itin
. "<4., ka..-a/h; /341,1-4., . ,

dy i4/1-
4e 430 oefr) 61,41,4-

nr-r-g;
21" aft•yin(C74)1,t aq4 4„

Prf 1 -pn..;fire:

04-44-72 - 4ceirele-n ad—" . incrt 4i2 /

lar "gvl reien A nni

dkrezt:ry 12-1

et.-1.4.1a-11

1,;t) 4.44 444, .14•Le“,.

414.r.

4441?„95c(1, at'td.t,

• 4 €(,,,,.; td-ke.i..,: l It1(..40ak47/ d+nr" 41 ', . 4frif?"-tffy
	 11)*"41.41.1-»  ••-• aillirril-ra-Kid~ 'i gi•C,',.:,enietnirit j 04.aft (t----citi.

, I / ,
CM. Ca ICO — • 4re;€4.' 4,4t.i4t anvin'e-,PC,---(Led....„,

4,6 I s-2 , CO 7,t-4",-,-;:s, f i4Ws-, -ni-t -7 2r 9 e-r..--, rit-i--=- (r4 Cc....)
p-n:',4.- vrå --, in r Ar"ctfa" 4"

•
d-4- leelL 24-I Cry."10,1("rerif4',4.. 44t4 (5-eje6t.~-p ceto Gu..4Serg 0

—f6P,S0

,t ,



j

J

krz;





..

I

......
•

..
.

...•

......

.............

	

........
.......

•.
..............

	

••.,
.•

.•••
••

•••,
••••

•.,
•,..

.
.

 
....

.....
"

"'"
•tt

...
....

......
.

.....
......... :1'' .

.......

........
..

.......
... .

......................
„

.
.. . ..,.... ........................

• .
•

...............
......... ........

..
..,

...
...

,
.. . ....,.. . ..... ... .................

	

. .
.......

........

	

,....
......... .... .... .... ...

......
.. ............... ..

...
...

.....
......,


I
.ttt.1, ..:t.:ttt	 t1::::::::1:::::::::::::

:":
:::::

::::';'.;:: ::::t.::: ,:::'•••

	

.....
,...1:::

...
.....

.,
,;_:......tjj:

:: :::::::::.;:ttat:
.... ........

..
...

. .. ...... .. ..
,.... .

..
..

...
...... .......... ......... ...

.....
. . .

. ....
.... ......... ...

. .............. ..
.. ..

. ..
, ....

.... .............
.

.
.... . .....

...
..

..t. ......
.

.............
••

•••
•

.
• ..

•
--

	
•

...........
'

'
..

......
.....

..
'

:
:

..
'

.....
;....

..
.

....
'

.
.

.
.

.
.

..
.

..
.

.
•

..

ttil
:

.
.

:::.
•

; :
....

; .

..

I .....

,.
•1

,,•
1••"•

•
•,


1,

	

'......' '
..

.
....,..„

. „
..

.
...

..
.

,..
..

.

::
....

........
.

...
.

.
.

.
...,.

:1
:..

.
:

:
•

..
-

:.:
. • :,

'
"

t
''

..
:

'.
:

..
.

.
t

.
..

t
.

.
..

.
.

.
..

..
i

.

I
:

••
...

':.
:

.
'

'
'

'"
..

-
'

.
.

.:
•

..
:

.
:

:
I

.
..

..
.

.

...
.

.............................
..........

.1

•
..

:
..

.
•

....
.

.
..

..
.

.
'

.....
...

„
..

•„,
•.„

:
:

......
....

.
•.••.••.•

•.•
:

:
.........

...
:

...
...

•

.......
....

......................

......
......

••••
:"

......
......

	

..•
••

•:
.....

:
.......

.
.

.
...

,
.

,
.

. ...
.

..
.

,
.

..
........

;
....

....
..

t
•

.
.

.....

..




. .......

........
......

..
..... ..........

:::[....
-•.-

................. ....
.


...".:
t

„..t..„
 .

..................
"":

............

....,. ...
".-=

.

tt:t it t:.::.


.........

.........
... ..........................

....I....
...-:-t::::-

 
..........

............
..

......:::
. :::t":::•••

. ,,..,,
.

::::
:: .......
........... ...:..

.......
.

.........

::..i::::

:"t-rt-C

:t. ........
...::::
:-":...
"

.....

::::__. ....,....
...

......

::::1::::
".-::::::::
.

. .......... .....,
....

::::,::::

: .....

t:
.

	

........

	

......
..

::":::::

.::

......
:


'

............................
..

...............

::::11::::
.:

:-:-:::: .......
....

' .
'

.......................

1

	

.:•::.:
: ..

.

::... .
.

. . ...
....:::':'..

..
......

..
..

.
:

.:-:7"



:

	

:::
..

"
."

'
"

'
":"

":"
....

-



: :
	.

„:.
,

	 ........
::::

t :::.

.
•

.
..

.
•

:
.

.
...

"
t

•
:

.
......

 -1_
:

::':
.........



........

.
..

•
.

:
.

.

...

...

....
..

1--
,

.
.

.....
....

.

. ,..
._4_.

I

	

...
.

:
.

...
.

.
.....

.



13H 30 G

' -

44 - .1 2,æO

a /2. 20

—1," 3.9


2

13/90

43 -30

	

— 2
/5y0

_ 2 2 , Cht)

- 2g Y2-

	

- 9 3


yen, 7-1?e-tri etsti M ;^a -C

Vilesi 6-e~ c4 d Ch-74-aid

pty 4 ces4.,h.druz.;, /pf•

(ark el.rt -64./t5 Coc4

- Aføtts-37 244-; 6,/ otbe.. - ~ -~ Cos-

98 - 44.4-v! 4,~:4; 14-; ("L"--; "1-4

6Yik4; ri)ttan - fil;>> -6-to

t. d“-v "1/1-?- 4:44/4-7-z4.7 zyz.i 1.-£1t`try e/2„,n-) f Cia-;--narre,

—/ 3 r

t1/45— et-/

624-‘11/V2 — 414-re- o-t4 eL I - S•-c

m?-1)- g; 124/ anf •

fre4lin 121441'21 14,4-Z 044., G-enn ,

ce,

ka-I/ hnin g4v agni:Iner, ana 4t;

let-tC6 / Mn7 hræfreol-J

tL 04-4 -61.- r2 (pA4 2 /€4 clIZ

E.,c;ett„, ez.„; fie - P pri 141., &(4,7 445n> '21,241.",

3 £4„1/4,. ife, e C.44. ,t4,c744,4; ) r/

oeiwr.-4-ac hA

fr fl,lAV. J' L$v yyr-v-

dittval-, C-44;24.4/--ent,/ ark.:1
heuat.,-;~ frtS

4-n

1.-4-1-;1-za-i7 €,4--LiA-1 sin:// trt2g 6.....,

0-444.4+ otunt, etei.,ted L . 1- .6:rea4 ik;t• dc /1--tw

?

e

cost

f2,1,30

ert4,4 c4 3-‘44.; , An:f ciu-p-eirach

kttiticat., metni priny' any9,44)-  54:;

fref ot-~i

Len--1-,/a46



	

yf 30 6 C?)

	

ce 97 I 38 ce„,„ A-kte/ 64,„~-,,e4414o

71 f elto 6,444.4.,
44.4-,..4 c7-2., 7,4

if 7,Y-77-åh4i dicile,"74_, 0 -b~

6.4,mises-tti 4 tkn 2.;:d4‘t; 0-1,1-464( •

(244a-12.,1.<4 ita-Q-~ 4 Lti aLs~, 6244 dearr t-e I

ras, toritirc,

4(.4 4 07, ,l6erj 444 F.L2 •

50,23 - 1..70 a444--vt 2

vb „,, enine/ fe,- a

	

ady4+(414 . 4.344 r"J4_,M
•

,20,449‘4...;44-~ ,tica-t,4 6- il r c„gtid, ( ,-.

r ro-C-r ett-P 414 h75 44-1.4(f.eLdii./ coh.c-f->

.41,42-„ Cry-tnn-, 6-f L, Onety2 )17-A61 "1-0~ Ci- rta-rd-dr-n"

FC/42/74 Asi 64.4444:In Lct 7-1;2/ 1Le./44:

.
.

	

• (k fil;t) r-14:-.44' occAz fat,),-/ ‘24; -ti,,.../ 41-‘,..,-4-, /r/1- ?-1'
/ Itt..., -, 04,4,pkrA-nint,i.,' d i i #1, - ee-re-fiet, , ~7 t 1

afrfaa,h,J.1.4„, 49,;,-,.4,,, g
i .

	

d-c 57,30 ~,-....1 ii-, Siel, Icfi ‘etei triot 4, z.i., i

—fr

ci 0, :20 u..“-i-kpne.ndd du:a 


4n4ef ded•-n4+:6.4.., VON

29.1 en4i4 14,.../n-r7"-tA, 'c-n
. (G2,Can 406e 


tr» ‘3,- ‘i ,g2

a4C; 4C7,01 ad4,/
2

an 041-rfri,

	

/9/1 ka-ietiod xx -

	

17-a0e-y-&rtd 41el eZecr-r4 tv;

erry 4r-r; ea) 1.5c4

illanc-",(47 cti/e 16 . 2/(44-4

he-z,npa .

4te
g I

plears,76=4.,c4/.a-rfy, ra7/,-•

!

gr.4 € 2 , 55  742-4,/ 64,

gitfrid4frn.i.ti±4 avi ert erc-tra-a4-$7

A. end
ciff ck i& c,4.4 ittez)-3 vt44,t.7 Hriali-

«1 44,t4 e reA 4t-Gh 7TC7Lt-t- te3"e~ 2( S'r-O



1 ti, 4, I e4,4 Sif #44-1, *1-11,
Gzotinn:,, 14or P-fr ,

20. -

. . .
41.411-4N7 2atter2/14;‘,44..,

!d111,Rosplat-nt-e'l:

33 ?./L.

0.44/. 	 ,4-yee-7.1--(-2-4n

' la1enst, Ist

. C.4>

	

54-4'1 .

d.4-e 13/41/4.i 


4/1.6 . . 


ètA c444c41

9'ea4-5 aiickrz (

~u re-41,34 / 4 4-'444 . .. ,


d ) 444 eL4-; 2-4141.1,1n 771:164.


(244ai.

. _ . ... _
Let.L4 Crcefr;ozt",-,/4-k .

. . ._

teI7 )'±;.. :Ilf).3 ?Jr41( r •

 f n4A2von.

#/a .

avit ettpi, e<4..„(4,

7.031»i. 3;•;»,

1 '

eit./g, 30 pit'Æ - t<4.; ,Cri-t44 14-Y C75 -

eis< a-trittra 4fr‘fiff, 


de 26,51) .144;4 in,4:61f

V.1i9 — /14 t, 5S-
krevelairtd-:

4Q, an43

........
1 I

d 7.(4,9-€2,1•4°

•

(.£44.3d.»*»-;?. ,

2

tR1I 30

9 01

eve

S 0



Isi ?c)6 ,()
ag 22, ett.i _ 411 9,4t4,72414j£47 4.--creS

l d ffrin-11 / U 	
/12.91,

a4 426 , 20 64,4,4,i, tfr.; 14, f Æil. k 44-td

_

pi 24— 4-6-te rs, 51,4?—?!

(144.34x2rr:4 Ce.e.a;

7,54;,cre;:te:t 13-;,-Ort 1 L4'4 “.1

- o

aifirr rptit'crti-s4 


.æ4 el Cmik.1.4,. 0--f-nend4

64$41.,144-4. 4

"3, /5. r 4ruic4(2.&i C-74.,,
• A-• 45-

m..ta
,

rrre-C-i 7juknh,vç LG1 erity
pr8 ,  

--"ed . fltk4.4tt4~

itnarr å 14.f

<A`tri f

a

—

45-1;67,

liZtfi

si-
i

66, &A-tart-,-: - ? )

7 .ctke 74:hren

117/1-{->' 6.-6/1-•

Aarw C2‘f er-3-247 ( ?

	

414r-r!IL ffre4ttiptlin, - 2-te-r-61~

%9 424 e eg-n-D..6.„(>94,1(.7.11

4 4trrit- )-z-Vrjap cpt,'on, cv ,e4t4/ girærci, t4

eXtra„-i e-te.fre-yes /4-4-7,

1o4 .d.d.taw

,»o>, . /.$ 	 (t“.-
4rSs4 as, k2-ka:r-ts

k 441.fr 1.9

1+7,..YD



4é J , 5WjÇ ei4e4.1 defr) 7,2 , dao 4é;44 ctcti f ta

	

' liptus+c-noted .
Id 4+4., sin~61#444'(• 6-41%.'sel!V

	

),13, or '
Sr ciAate,-1 ..444 (lc-y ite(42.° 79,4 .40 70eirtn., cg-nrey•

I 4, L.(44,C14-ve Cet.; -C-P; Ven 64q ,p4t.Val d.•l•••sll

	

inliteta<41 f-14.6-7P-tysi 0€4-1 at • dbt-W

:414, ; 47 O
,72;,C0 , ita dfnz Hecj.

-41 etotte:, -3421-4 •4144„,-(„4e~ye. atri*tim

-1 26 t-ct'e,a.4;gZÅ.., atani.4 4.• 1
ise jst It/;,»2 h•C‘rrp (C1 c 5_C

. - .

1444411-44, 4)"(-) _ 144' 44.fr, . ,9å " airr-1,1

t ift, tician;

4_5«

..



•
••

- •
4.4

.
...........

:.......
...........

.
.......

.........
••

....
•

...........................
•

4,•
..

........
........

................

.
11:::::

::
:::::::::

..........
.

...
...

....
.......

..
..........

....
.•.

..
.

.............
.

.
"

11!
........

...
.

.....
........

••
•

...
•.

•

...
......

........
....

.....
..

.....
...

.
.....

.
..

...
.... ...

„
,;"•."

...
................

......
...

":"
. ..

•
•:

:
...

.

 .
:

.
.

..
......

:
:::

::
:

•
:

:
.

:
.

•
•

•
•

•
....

•
"

"
:

"
:

:

1
,

...

............
.........

...
.......

....
.......

•

.
......

...
........

........
.....

.........
t

...
..

.
.

.
.......

............
.............

.....
..

............
•

"
......

'
"

':
'•'

'
'

4

......

............
.........

..........
•

•
:

"
I

•

...
.

...........
..........

-4..
..

•••::..............
.....

...
..

.....
.

..
'

•

.
i

....
.1-:',

.•"-
•

,
...

,
..



..

....
:

::::
.....................

:
'

'
.

.
'

.
I

:
„

.
...............

:.-
.

,..
.

i
'..

,
;

..
:

,

.
'•I•

:,
......

...
......

:::
....

.
,'

;
1

•
1

;
:

..

:I
.

-•
::„

:"...
•

'
'

:
".i.

'
*,

',*_
.

•.:
Ii

,
:

,. 
,

:I:
,

'•
•••.-1.,.•

-

....
t,

.
'

'.:
,

I.
t•

'.,
*.

.
1.:

:"
.

-•
1-,

••.1
•

•••
'

:
.

t
-:

.
...

::
••

.
..

....
. ...

...
.

....
..

..
.

...
..........

.
.

-
.

....
...

..
.

....
.

.
...........

..
...

:
:

:
:

.
•

.f-
••

-:::
::1::::

t
.......1..........

.. .....
:.

:
:.

::.
.:

........
..,

...:
..

..
:....

:•i
.....

i
....

.....
.

,
:

•
•-

•
••

•
•

•
.......

:::-
--

••'....i"• ••
•.

.'
•.'•

•
•••:

'•
"

•
'

•
.1

:
'

:
..•:....•••••••••

..
'

...
..

..
.

..
.

•
•

:
:

....
'

'
'

'
'

.
'

"
.'

"
•*

i•
'

•
:

•••
•

•
.

.
.

.
....

:
•::

•
.."

"
.

.
.........

::
:-

:
:::.,: ::

•
-.

'
-.

..........
.

.1
.

.
...,4,,.

._....._:„.42.
..

......
.

.
.

:
. ..

.
.

..

..............
........

..
....,....

.
...

...........
...

............
...

,
.

.
.......

...
.

..
.

..
.

..
_

.
.

.
..................

:.
.

..1::._......
....

...
..

.

	

.........
...

.......
.....

..
....

-r
	

.
.

.

...
..

,

H
'

'
..

:
,

........................
...

...........................

..
...

....
....

•

11
:

.*:
.

.......
......

....I
,

•,
...

•
1

. ...............
....

t....
... ......

......::..._
............

..............
,...

. ...
....

....
...-___

.....
...

........
...,

.. ....
..

....
....

....
.........

..
.

.....
...........

. .......
.

..
........

....
.

...
::

........
..............

...
...

::..:
_I

: ..........
,


....
....

,	
-

....
-


,...
,

. 
.:

:::
::.

::
:••

:
"

...
. ::

::::.
:,

_
.

... ....
...

.
..............

....
„

.,
....

....
.„

.
. .„

....
....

....
.

....
... ..

....,.
.

....

....
..

.

..
.

-
......

...

•

.
.

.........

:

.........
:::

::
...

..

.............



--
:

;
:

;
.

I
..

.....
.

.
,

1
'

...;
...

:::
.........

-.
::

..
.

,
.

-1
...

I	



 '	
'

•
'

	

.....
....":".1-:::...:::r:-:-......

.
..

.1
..

,....
;

...
1.

.
.

-*;
I.'

.....................
:.

.
.

1
..

......
".

.
.

t
:

,
.

.
•

.
.

‘b
.................

..,.„.....
!..

.
.

f
•

.
...

....
:

..
...

.........
.

.......

..,
.

•

ct%
rt.

ft.t
.

n-t•r.-1.1":“.••;
..

-t;
i4ftT

ff.
.tftt

;

..
.

....
........

.
..

.
.

..
t

.....
:

.........
:

..•
I

..
...

...
.

.
.

I
.

........
...

.
..

....
.

,
.

...
.....

....
":"

................
......

.
..................

........
.:::;

..............
........

;:
::

....

".1•••"•tt
:::1

::::
"

.
.............

....
...

...
,

...........
....

.
................

•
..........

.
........

............
.

...
.

....
.......

......
..

..
...

.........
......

.....
...

•
......

.....
.

...............
......

..
...

.....
...

.....
.

.......
...............

.
.....

...........
.

..
.

..•
.....

:
::..1

.....
........

..:.....
..:

......

I:........
.........::;::

::::1::.:
.

.............."."
.

:;";
...

...

.
•

;;
..

....
;;;

IttI
•-••

:Itt;...tt
:-:":"1:tt:

:It:
,::

 tx:.
421.-•

rt.•
:•-•

•
••

...........

,
.

I

.
.

'
.........

:
.


:
... ..

1



......
.

...
.

".•

:
.

......
.

:

....
:

:••••-t
.

...........

"•-•
••

•.:::
.............

.
.......

......
.

.
....

.
......

.
.

.
....

:
:

...................
	

....
.....

.
............

...
.

.
.

...
.

.
...............

.
.

.
........

:
.

4:8-4tt-t-t
Ittfr

.
I

.
.....

.
:_'...1

••••
....

..
.....

.:
;

.
..

.
....

.
;

.

	

-4
..

	
•

.

.........
;.

.......
..

.
.................................

...........

.......
.....

	

......
.............

.
*

t.
.

'
...

:.:
:.

::
:

.
::

:.:
::

.:
::::,::::

:.:.
::::

.......
'

.
....

:
':'

,
.

::.
":•:::::

..
:

......
.

.
.......

.
....

.
.....

.
.

...

	

1:-I'I-"""III-I
..•......

...,....
......................

'
....................

.,
""--

I.:
•::.

^:::.t
:::

:.::
::::

::
:::

.
:

.1:
:...;:;.,::.:

:.•.;::::
:

::;
•::

••:i
:

.
::;

..:
.

::
'

..,.
.

.............
.

;

,..:
::::

....
:...

.
.

.........
;;

.....
:

;
....

.;
.....;

;
..


:.•
rt:"

...
....-:II.:::..

:.:.:.:.:tt:.t."...:.,I
.I:...

:......
:

.......
--

:.
1:::.

-
.............

.•;:
,

":".
'

:
.....

i„.
;..

••
::

.
...•


-III

.:::
........

..
.

I
:

".;
t-

.......
:

.•
.::

;•:;
....

I•
;

:
,

............
.

,
..

.
.

;

	

1



.............
:.

t...
:

"
I

:
;	

..
;

..
.

:
1

..
..........

•
.

:
.

:
:

:
I

;
.

1
.

'



.... .

	

: : : : : : : •••I H.

•••..... •
:

......... ,  




3,4 30 6

............. ...

... ... ... •••• •••

, .........

. ....... :::"

	

... ....

	

. ... :

' ......... ...... :

I........
.................. :

-

...
..... •

.........

........

.....

........ .......

•••-  •••• ........ ......

•
...

....

......

......

.....

4,4.”.••

::::!::: ... .

........

.........

..

....


.....

.....

........

.......

........

........

.....
......

......


......

........

........

I .

......

.....

'•1*- '"
,

. .. .. .

r-

... .

•

. t_.
.

-
•

. . ,

...

.... "":...... ... .

....................... •,

... ' ...
tt: • .............

... .....

........... .....

........ ...

. ........

•• ...... .. . .....
. ..... 1-•

......... ••• • •

..........

 t . 


........ ........

. .. .....

....

..

•••, .

	 L.i



THE BOREHOLE NR. 41 G.

Tverrfjellet mine, level 6 th



FOLLDAL VERK Ah

THE BOREHOLENR. 41.G. (Tverrfjellet,the lavel 6th),.
X = 91,3 , Y = + 89,7 , (- 55 ).

The brief petrograficaldescription.

0,00 - 3,70

3,70 - 19,30

19,30 - 28,90

28,90 - 32,10

32,15 - 33,40

35,40 - 39,50

The biotiticand chloriticgreenschistwith
quartzmostly in basementmatter,with some
acicularcrystalesof aktinoliteand hornblende
too. Some intercalationscreat epidotic tiny-
grainedamphiboliticgreenstonewith biotite.
The schistosestructureis clear. The quartz
mostly cruat __a_ little veins, little inter-
calationsor little pelletsate. The total
mineralisationof sulphidesis scare onlg. The
averagegradientof this foliationis 45 round.

The motley serie of spottedbiotitictiny-grain-
ed amphiboliticgreenstone. The much spots
are createdby carbonatesmostly, but by quartz
or by the porphyroblastsof feldsparfewly too.
The quartz or carbonatescreats some pellets
schliersor irregularlenticles. The some
impregnationof FeS, mostly is very poor or
scare only altogeth..E.Th8 averagegradiewt of
this foliationis 15 - 20 around,but 30
round too.

The tiny-grainedamphiboliticgreenstonewith
some, but not much little parallelveins or
little intercalationsof quartzwith the anreols
which are createdby carbonates. Tae patallel
schistosestructureis very clear. The total
impregnationof sulphidesis scai'eonly., The ,
averagegradientof this foliationis 20' - 25-
round.

The motley serie of a spottedbiotitictiny-
rained amphiboliticgreenstonethe same as in
3,70 - 19,30 m but with more little intercala-
tions of quartziteand quartz. The part round
29,00 - 31,00 m is very strongfolding. The
total mineralisationis poor only, but more
clear than in 3,70 - 19,30 m. More strongly
minetalisationis presentis quartziteinter-
calations.

The stronglyfolding chloritic id biotitic
gneissic-greenschistor greenschistwith quartz
and quartz-feldspatmostly in basementmatter.
The total mineralisationof sulphidesis scare
only, but in quartz and quartz-feldsparmatter
are presenta lot of small grains of Fe.ROA.
This rock commamoratesome tectonic-foldig
zone.

The motley serie of stronalyquarty chloritic
greenschistwith mostly quartz in basement
matter (type of quartzite-chlorj,tic)with some
pellets or schliersof quartz°80tcarbonates,
with apots or grains of carbonatestoo. Some
weak intercalations,mostly irregularare crea-
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39,50 - 41,75

41,75 - 45,80

45,80 - 48,60

48,60 - 49,70

49,70 - 51,10

51,10 - 52,20

ted by coarse grainedbiotiticamphibolitic
greenstone,by chloriticand biotiticgreensch-
ist or by spottedgreenstoneas well as in
3,70 - 19,30 m. The total mineralisationof
smlphidesis scarce only. Some small grains
creat Fez04, but these are presentnot so much
too. Quartz creat also some parallelpositions
or veins (1 - 2 cm thicknessmaximally),but
also not much.

The motley serie,which are createdby tiny-
grained amphiboliticgreenstone,more medium-
Erainedapotted amphibolitic,epidoticgreenston(
and more by coarse-frainedepidoticam hiboli-
tic greenstonewith a lot of redlikeor aci-
cular grains, pelletsor schliers. The biotite
and chloriteare nrenent too and locallymore.
The total mineralisationof sulphidesis scare
and very poor only. Th, 0,oragegradientof
this foliationis 30° - 35 round.

The motley serie of spottedtiny-grainedamphi-
bolitic greenstoneas well as in 28,90 - 32,10 m,
Locally is present some folding zoneo Theoaver-
age gradient of this foliationis 40 - 45
round.

The tiny-graincdand tender-grainedamphibolitic
greenstonewith homageneticstructurewith a
lot of joints or parallellittle veins or little
intercalatios,which are fulfiledby quartz
mostly, but by carbonateslittle bit too. The
total mineralisationof sulphidesis scarce
only. Some thin intercalat'onsof spotted
greenstone(the same as in 3,70 - 19,30 m) are
presentbetween 46,40 - 46,55 m and 48,50 -
48,65 m.
In 46,20 - 46,25 m, in 46,45 - 46,60 m, in
47,50 - 47,65 m, in 47,75 - 47,80 m and in
47,85 - 47,90 m are present sn e intercalations
of white quartz with some inclusionsof carbon-
aAes, but without som mineralisationof sul-
phides.

The motley serie of spottedtiny-grainedamphi-
boliticgreenstoneas well as in 3,70 - 19,30 m
In 49,10 - 49,15 m is present some intercalation
of gray q=itzite with poor mineralisationof
FeS, which is more stronglyin boundarysof this
position.

The white-grayquartzitewith little bit more
stronglyimpregnationor FeS and FeS2, but
poor altogether.

The spottedmedium-grainedand coarse-grained
(littlebit only) amphiboliticgreenstone,with
a lot of mostly acicular crystalesof hornblende
and actinolite,with a lot of spots or grains
of quartz, carbonatesor feldaparand with
quartz, quartz-feldsparepidoticbasementmatter
mostly. The total impregnationof sulphidesis
very poor, scarce o1y. Locallyare present
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52,20 - 53,10

53,10 - 59,70

59,70 - 60,60

60,60 - 66,30

66,30 - 68,70

68,70 - 71,30

71,30 - 88,30

88,30 - 89,60

89,60 - 90,30

some veins an little intercalationsof quartz.
The structureis irregularporphyroblastic.

The motley serie of spottedtiny-grainedam-
phibflliticgreenstoneas well as in 3,70 -
19,30 m.

The tiny-grainedand tender-grainedmostly
homogeneticamphiboliticgreenstonethe same
us in 45,80 - 48,60 m, with little bit more
clear, but also very poor impregnationof FeS
and FeS2.

The spottedmedium-grainedamphiboliticgreen-
stone as wel1 as in 51,10 - 52,20 m, but with
more chlorite. Tound 60,20 - 60,40 m is pres-
ent some tectoniczone.

The tender-grainedhomogeneticamphibolitic
greenstonefor the other the same as in 45,80 -
48,60 m, but with more clear impregnationof
sulphides,in totallypoor only. From 61,50 m
is this rock just the same as in 45,80 - 48,0 m
Th8 averagegradientof this foliationis 30 -
35 round.

The mylonitic,tectonic zone with tinflrained
amnhiboliticgreenstone,with medium-grained
amphibolitic•preenstone,with a lot of schliers
or pellets of a black myloniticmatter, with
some pellets,schliers,irregularintercala-
tions of quartz. The total impregnationof
sulphidesis very poor, scarce only.

The medium-grainedamphiboliticgreenstoneas
wel as 51,10 - 52,20 m. The impregnationof
FeS mosly is little bit clear, but very poor
only. To 69,5C m are present some
of mylonitic-tectoniczone.

The tiny-grainedand tender-grainedamphiboli-
tic greenstoneas well as in 45,80 - 48,60 m,
with some weak irregularintercalationsof
tiny-grainedand medium-grainedspottedamphi-
bolitic greenstonelike as in 51,10 - 52,20 m.
These intercalarionsare in 73,80 - 74,10 m
and ih 75,90 - 76,20 m and in 77,30 - 77,65mb
The average gradientof this foliationis 25
round.

The tectonic-breccieof tiny-grainedand tender-
grained amphiboliticgreenstoneand the cement
matter creat quartz mostly and fewly carbonates
too. The total mineralisationof sulphidesis
ve-rypoor and scare only.

The medium-grainedand tiny-grained,strongly
quartzyarnphibolitigreenstone,with a lot of
parallellittle veins of little intercalations
of quartz,gith s me very small xx rodlikeor
acicular ` of hornblende. Some

impregnationof FeS0 mostly is little bit clear,
but is very poor altogether. The average grad-
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90,30 - 91,40

91,40 -.92,30

92,30 - 92,70

92,70 - 93,90

93,90—

100,70 - 102,20

ient of this foliationis 600 - 65o round.

The tiny-grainedand mostly medium-grained
amphibol,ticgreenstonewith some veins or
little intercalationsof quartz and locally
with biotite,but not so much. Hornblende
creat small rodlikeand acicularchrystales.
The total impregnationof sulphidesis present
but scare only. More stronglyimpregnationof
Fe39 mostly only is oresentin some little
iotbrealationsof Fray quartzite,in examnle
round 91,30 m (4 cm). he avgraregradient
of this foliationis 40' - 60' round.

=2hemedium-grainedand coarse-grainedepidotic,
zoisite-epidoticand chloriticamphibolitic
greenstone,with acicular or rodlikechrystales
of hornblendeand with some micas of biotite.
The total mineralisationof sulphidesis present
but poor only. More stronglyi this mineral-
iw,tionof FeS2 mostly presentin more quartzy.intercalationsor an cuartziteintercalations,
in example in 92,60 92,65 The average grad-
ient oF this foliationis 45 round (?).

The strongmyl,niticand tectoniczone with
a lot of irregularschliers,pellets of lentic-
les of black myloniticmatter,with some schlier:
pelletsate of quartzmostly. The total miner-
alisationof sulphidesis scare only. This
basementrock is createdby tiny-grainedgreen-
stone mostly.

The tiny-grainedamphiboliticgreenstone,as
well as in 45,80 - 48,60 m.

The coarse-grained,epidotic,zoisite-epidotic
amphiboliticgreenstoneYith a lot of rodlike
or acicular chrystalesof hornblende,with
much biotite locally in some weak schliers
which are in the foliationsplates. Quartz or
quartzitecreat much veins or little interca-
lations,parallelwith the total foliation.
The structureis porohyroblasticor schistose-
porphyroblHstic. Some more strong impresnation
of FeS, mostly is presentin more quartzy rock
or in bome intercalationsof quartzitein ex-
ample round 94,70 - 94,85 m. The total impreg-
nation of sulphidesin this rock is very poor
or scarce only. The averagegradientof this
foliationis 40' - 45 round.

The tiny-grained,homogeneticamphibolitio
greenstone,with some very poor impregnation
of FeS0, with not much little veins, little
in ercblationsof suartz.
In 101,65 - 101,75m and in 101,85 - 101,95 m
are positionsof white quartz without some
impregnationof sulphides.
Between 101,95 - 102,20 m creat this rock the
basementmatter of tectonicbrecciewith quartz
veins, pelletsate.
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102,20 - 103,20 The medium-grainedamphiboliticgreenstone
with small rodlikeand acicular chrystales
of hornblendc,with quartz and quartz-feldspar
mostly in the basementmatter, with not much
episoteand chloriteand with some spots, little
gsains of carbonates. The structureis por-
phyroblastophitic.The total impr gnation of
sulphidesis very poor, but is present (grains
of FeS„ and not much of CuFeS

i2'o
) The Rverage


gradiefitof thsi foliation s 50 - 55 round.
Between 102,30 - 102,70m is present the posi-
tion of white nuartzwith some little bit strong
but poor Mineralisationof FeS2 mostly with
few CuFeS2.

The tectonicand mylloniticbreceicwith quartz
and the mylloniticmatter and locallywith
very str-ng impregnationof FeS, mostly in some
irregularlenticles,schliersahd pellets.

The medium-grainedamphiboliticgreenstoneas
well as in 10,20 - 103,20 m, but with little
bit more grai's of FeS„ and CuFeS2,but this
impregnationof sulphidesis very poor alto-
gether too.

The impregnatedore of Fe32 in some gray quartz
or quartzite.

The chloriticand biotitic nuartzitewith very
poor impregnationof FeS, and with some very
small rodlikecrystalesbf amphibole.

The impregnatedore of FeS2 as well as in 104,10
104,25 m.

The caarse-grainedand medium-grainedamphi-
bolitic greenstonethe same an in 93,90 - 100,70
m.

The impregnatedore of FeS„ mostly in gray or
blue-graycmartzite. The ffiagnetiteimpregnat-
ion in FeS2 ore beginningfrom 108,80 m but
scare only. Somc intercalationsor homogenetic
positionsof Fe304 are presentbetween 109,60 -
110,95 m. This FeS, ore is more rich of 0uFeS2
ca fro:,108,60m and more ietween112,00 -
113,85 m. Some the other positionswith strong
impregnationof Fe.AA or with some little inter-
calationsof Fe304Jaftepresentin 111,35 -
11,40 m, in 112,8u - 112,90m and in 113,00 -
113,05 m.

The chloiticgreenschist,whish are very strong
broken by some tectonicmovements,with some
little bit strong imuregnationof CuFeS,mostly
and with a lot of small grains of Fe70A: FeS,
is present too, but not much. From hi oterb
mineralsare presenthornblende,actinolie,
little bit epidoteand klinozoisite. Quartz
creat mostly nome irregularveins, pelletsor
schliers.

The impregnatedore of CuFeS2 and Fe32withsome

103,20 - 103,40

103,40 - 104,10

104 10 - 104 25

104,25 - 104,35

10 ' - 10

104,45 - 104,85

10 8` - 11 8

113,85 - 114 35

11 35 - 114 70
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strong impregnatipnof Fez0A in 114,55 - 114,70m
This strong ore impregnatfo is in some quartz-
ite (gray).

	

114,70 - 114,90 The chloriticgreenschistas well as in 113,85 -
114,35m.

	

114,90 - 115,10 The impregnatedore as well as in 114,35 - 114,7(
m, but without some impreTrationof Fe304.

	

115,10 - 117,60 The chloriticgreenschistas well as in 113,85 -
114,35m, but with some rodlikeand acicular
crystalesof hornblendeand with some more
matter of tiny-Erainedand medium-grained
amphibolilicgreenstone. Between the others
ore mineralsare presentmore FeS.

	

117,60 - 117,85 The kerato hyre rock, which is createdby quartz
and feldsparmostly and with some small aci-
cular and rodlikecrystalesof hornblende. 2he
impregnationof sulphidesminerals isn't pres-
ent.

117,85 - 118,30

118,30 - 119,50

119,50 - 121,75

121,75 - 123,15

The medium-grainedamphiboliticgreenstone
with very strong quartz or quartz-feldsparin-
filtration,with not much chlotiteand apidote
and with a lot of small rodlike or acicular
crystalesof hornblende. The some little bit
strong impregnationof CuFeS2 mostly and FeS,
and FeS is present. This impregnation, nostly
of CuFeS, is very strongbetween 118,05 - 118,25
m with hbmogeneticpositionof CuFeS, mostly
in 118,10 - 118,14m, all this impreknationof Ct
FeS2 mostly is in some more cuartzyrock or in
some cuartziteintercalation.

The medium-grainedamphiboliticgreenstone
with some quartz or quartz-feldsparinfiltration,
which is locallymore strongly. From accesoric
minerals are presentpresentchlorite,epidote,
klino-zoisite. The total mineralisationof
sulphidesis scare only. Quartz and quartzite
creat a lot of weak intercalations(maximally
thickness2 - 3 cm). The intercalationsof
quartzite.laveoften some poor imprennation
of FeS2 mostly.

The biotiticand stronglychloriticgreenschist
and amphiboliticchloriticand biotiticgreen-
schistwith a lot of weak little veins , little
itercalations ate of quartz, parallelwith the
foliationof this rock, which is very clear.
The impreg.nationof sulphidesis very poor or
scare only. The avc,ragegradientof thi fol-
iation is 40° round.

The gray, wnite-gray,white and blue-grayquartz
and ouartzitewith very strongimpregnationof
FeS, between 121,75 - 122,20 m with positions
of homogeneticFeS2 in 121,95 - 122,10 m,
with strong im •regnationof FeS, (homogenetic
nosition)between 122,30 - 122,45m, with poor
impregnationof FeS2 between 122,55 - 122,90m,
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12345 - 124,45

124,45 - 127,35

127,35 - 127,90

127,90 - 132,70

132,70 - 133,75

133,75 - 146,40

with very strong impregnationof FeS„ with
much ZnS (brown-redcolour)between 122,90 -
123,00m and with very strong impregnation
of Fe32 lietween123,05 - 123,15m.

The biotiticand chloriticgreenschistand
amhibolitic biotitiegreenschistas well as
in 119,50 - 121,75m with some positionsof
white and white-grayauartz,without some im-
pregnationof sulphidesmineralsin 123,30 -
123,40m, in 123,60 - 123,75m, in 123,80 -
123,85m and in 124,35 - 124,40m (there is
some acurulationof micas of biotite in some
pellets in the boundary of quartz position).,
The averagegradient of this foliationis 40'
round.

The stronglyouartzyrock or ouartzitewith the
infiltrationof albite and with a lot of small
rndlike crystalesof hornblende,and like ac-
cesorikmineraleswith chlorite,epidote.Ser-
icite is presenttoo enought.Thesome mineral-
isationof sulphidesisn't presentmostly, but
in 127,30 m (2 cm) is presentsome intercalation
of quartzitewith little bit strong impregnation
of FeS,. The schistosityis little bit clea.
The av@rage gradientof this foliationis 40'
round.

The stronglyquartzy tiny-grainedand locally
only tender-grainedamphiboliticgreenstone
with a lot of liLtle veins, little intercala-
tions ote., which are palallelwith foliation
of ouartz, auartziteand quartz-feldsparmatter,
little bit too. The total mineralisationof
sulphidesis very scare only6 The average grad-
ient of this foliationis 40 round.

The medium-grainedepidoticor chloriticamphi-
bolitic greenstonewhich croas to greenschist
with small or litde bigger rodlike or acicular
crystalesof hornblende. Albite little present
locallytoo. Quartz creat some little schliers
or little Delletsor little intercalations,but
not much. The structureis porphyroblastophitic
mostly with little bit clear schistosity. The
total impregnationof sulphidesisn't present
or is very snare only. ,The ageragegradient
of this foliationis 55' - 65 round.

The chloriticgreenschistjust the same as in
127,90 - 132,70,but very stronglyquartzy,
with a lot of little intercalations,schliers,
pelletsatc. of quartz,which are parallel
with foliation. The sveragegradientof this
foliationis 55° - 60 round, but 70° ro,nd too.

The stronglychloriticand sericiticmica schist
with a lot of sma11 micas of biotiteand with
much big grains (2 - 3 mm in average)of garnet
(pink colour). Quartz creat basementmatUEF--
of this rock and a lnt of little parallellittle
veins, little intercalationsand schliers. The
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146,40 - 146,90

146,90 - 151,70

151,70 - 155,00

155,00 - 156,10

156,10 - 173,36

impregnationof sulphidesis scarce Only, but
in more quartzypositionsis nresent some very
poor impregnationof FeS only.(creatsome small
and very thin scales. Th8 average gradientof •
this foliationis 70 - 75 round. This rock
is very stronglyfolding in the folds with
a cm amplitude.

The same rock as in 133,75 - 146,40m but strong.
ly broken by some tectonicmovementswith a
myloniticmatter in some schliersand nellets
and with some pelletsor irregularlenticles
of quartz,without some impregnationof sul-
phides.

The stronElyquartzy,biotiticmica schist
with sericite,very few chloritea-d zoisit-
epidote. The basementmatter creat quartz
mostly. Scarce are present some very small
acicularand rodlikecrystalesof hornblende.
The impregnationof sulphidesis scarce only
(scmevery small acales of FeS). Garnet is
presentalso scarceand creat some very small
grains only.

'Thestronglyquartzybiotiticmica schistas wel:
as in 146,90 - 151,70,but with little bit more
grains of garnet and with more and bigger aci-
cular or rodlikecrystalesof hornblende(1 cm
maximally).

The str ngly quartzyrock with rodlikeand
acicularcrystalesof hornblende,with some
not much chloriteand epidote,with very small
and not much grains of pink garnet and with
some small spots or little schliersand pellets
of carbonates. The impregnationof sulphides
is very scarce only. The gveragegradient of
this foliationis 70° - 75 round.

The stronglyquartzybiotiticmica schist as
well as in 151,70 - 155,00m, but with more
quartzitematter and with more some intercal-
ations or positionsof white quartzwithout
some mineralisationin example in 156,70 -
156,75 m, 160,40 - 160,45m, 161,25 - 161,35 m,
163,00 - 163,10m, 163,20 - 163,65m,167,75 -
168,10 m, and in 169,40 - 169,50m. Between
162,30 - 163,00 m is positionof the same rock
as in 155,00 - 156,10 /11,5The averageEradient
of this foliationis 75 round (?).

This borehole nr. 41.G., was finishedat 173,36 m.
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THE BOREHOLE NR. 42 G.
Tverrfjellet mine, level 6th.
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100,50- 112,30Themot1ey scrie of tiny-greinedand tender-grainedand medium-
grained=pH.bolitb greenstone:s Yall Es in 0,00 - 30,20 m.
The more U,icknew:positionsof quertz or quertziteare presentin
100,50- 100,65m, in 101,20m (5 cm), in 102,20m (7 cm),
in 101,50m - 101,60m, in 104,25m (2 cm) and in 109,30 - 109,40
abe quartzor ouartzitevith littlehit mone strong impregnationof

mst1y are present in 102,90 - 103,00m, 109,40 - 109,05m
butwith some weak intercalationsof tiny-gininedamphibolitL,
gre2nstonein 110,40 - 110,50m, in 110,70- 110,75 L, in 111,50-111,55m. The tota1mineralisation sulnhidesin this rock is
vesy poor n1y. The averagegradient this teliatienis 45° -
50 , but 25 and 70a too.

112,30- 117,10 The coare-grained epidotic6r:eenstonewith a lot of big rodlike
or acioularcrystalesof hornblendeand -ith some very •eakor little
bit thick ositionsintercalationsor littleveins of -vertzand
quartzite (icratophyretoo). The quartz,,.2ositionswith littlebit -
strong Lpregnation of FeS2 mostly Ere presentin 114,80 - 115,05mand in 114,0 - 114,65m. The everagegradientof this foliation
is 600 - e5 round.

117,10- 117,65 The medium-grainedor littlebit tiny-grainddamphiboliticgreenston(
with SOT9 chloriteand some hiotitemices and vith some littlebit
strongimpr3gnationof FeS2 most1y. Between117,50 - 117,65m are
present:=e and more quartzwith feldsparin besemantmatter.The averagegrndientof this foliationis

117 65 - 119 35 The strongi%pregnationof :beS„)m :stlyin wbite-jrayor gray quartz.Between118,35- 119,00 L, 11905 - 119,25m are some intercalations
of biotite-quartz711eissicscYistwith very noor and very weak impreg-
nationof beB2 only.

The mudium-grainedand coarse-grained greenstoneas
well as m with =2e woa interculationso: gray quart:

ot oucrtzite yaxi:2a11y5 cm thickr:ess)but witbout some impregnationof sulphidas. Betwesn121,9e- 121,95m is positionof gra: qtrtz
with strong of Fe3g.

122 65 - 123 50 The strongi=egnatIon -f-2eS2as well as ic 117,o5- 119,35m.

123,50- 124,25 The lame istr.slation of amphiboliticgrenstone as well as in 119,3!- 122,65

124,25- 125 70 The very strong5spregnationof rea, as we11 as in 117,05- 119,35m.

125,70- 125,95 The same interca1ationnf emphibolitic resnstone,A»h soma veins
of quartzcs well as in 119,35- 122,e5m.

25 95 - 130 10 The very strong impregnationof reS, as well as in 117,65 - 119,35m.

130,10- 130,35 The sem-?,irltwcalationa cnphiboliticgreenstoneas well as in
119,35- 122,e5

130,35- 155 50 The veri strangilTn:gnatienaf reS, nastly, in quartz or grvyouartz.
ite, locally totalh=ogenetic. Between131,65- 131,70m is present

scn:e:ntercelation greenntflneas rell as in 119,=15- 122,65
:14,50 m boginning:=e ,ureS,)in ore ' and


Lmpregnationis more homogenetic.-
'rrom146,50m e.;innngpositionwith 4,0i ore vith some weak inter-
calati-,nsor little veins f ousrtz End tith mineralisationof
julbeS2

-
more and FOS 2 is very scarccpresyntonly. This position.

of è20 mineralinetionfinishin 157,10m. Between152,10-
155,50M is prcsnet the same minerclisaion cs well cs between
130,35- 144,50m, but with more Culie82.

119,35- 122,65
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THE BOREHOLE NR. 43 G,

Tverrfjellet mine, the level 6th
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The borehole no. 4 G, Tverrf'ellet the level 6th

X = - 104,6, Y = + 83,0 (-60°)

The brief petrographical description.

0,00 - 7,60

7,60 - 31,20

31,20 - 31,50

31,50 - 32,20

32,20 - 37,50

The medium-grained and little corase-grained
amphibolitic greenstone. Locally more quartz
and feldspar in basement matter present, locally
more zoisit-epidote with quartz. Hornblende creat
a lot of acicular and rodlike crystales, biotite
is present too, but not so much. Carbonates creat
some irregular little veins, pellets, schliers or
grains too. Some mineralisation of sulphides
(FeSp mostly) is present, but scarce only. Between
5,00 - 6,60 m the coarse-grained amphibolitic
areenstone is present with bia rodlike or acicular
crystales of hornblende, with more zoisit-epidote
and chlorite in basement matter. Quartz and
carbonates creat some little paralell or anthite-
tic veins, intercalations, pellets or schliers.
Garnet's biu grains are present in the type of
big coarse-grained greenstone, but not so much.
30 round.

The motley serie of medium-grained and tiny-
grained amphibolitic greenstone which has quartz
with some albite locally more zoisit-epidote with
some chlorite or biotite too. This second type
cross fluently too chloritic, amphibolitic green-
schist with some biotite too etc.. The types
between greenstone and greenschist with more
chlorite and some biotite creat some weak inter-
calations. Carbonates mostly and quartz too creat
some little paralell veins, weak intercalations,
pellets, schliers etc. The total mineralisation
of sulphides (FeS2 mostly) is very poor only. In
10,30 m (5 cm) is present white quartz. Between
17,30 - 17,55 m is present position of limestone
(crystalic) with some paralell weak intercalations
of amphibolitic greenstone or greenschist. 40°
round, but 30° or 35° too.

The gray quartzite with some very thin inter-
calations of amphibolitic greenstone with some
scarce impregnation of FeS2 mostly and with some
thin paralell little veins of carbonates.

The coarse-grained and lessly medium-grained
amphibolitic greenstone, which has more quartz
and feldspar in basement rock and which has some
thin positions of compact coarse-grained horn-
blende greenstone with big rodlike and acicular
crystales of amphibole and with some impregnation
of FeS2 mostly, but poor altogether.

The medium-grained mostly, but tiny-grained too
amphibolitic greenstone with more quartz and feld-
spar locally, but with a lot of grains of garnet
kmostly garnet present round 32,00 - 33,00 m),
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37,50 - 39,00

39,0 0 - 40,6 0

40,60 - 40,80

40,80 - 56,80

56,80 - 57,30

57,30 - 59,40

59,40 - 74,60

which after decrease fluently. 300-350 . Carbonat-
es and quartz too creat a lot of thin paralell
little veins, intercalations, schliers etc..

The medium-grained amphibolitic greenstone with
quartz-albitic basement matter mostly with some
small grains of pink garnet and with some impreg-
nation of Fe32 mostly, but poor altogether only.

The gray metaquartzite with some feldspar, with
not so much very small grains of hornblende, with
some very small grains of garnet, with some
impregnation of FeS2 mostly but very poor altoget-
her and with not very much, very small grains, but
mostly little crystales of Fe304. Carbonates creat
a lot of thin paralell veins, schliers, pellets
etc.

Some tectonic zone with amphibolitic greenstone
tiny-grained but coarse-grained too and with some
footprint after a breccietic-mylonitic structure.

The tiny-grained amphibolitic greenstone mostly
with some very thin intercalations with more
chlorite and with some biotite (more comemorate
greenschist, but something the other more green-
stone), with a lot of weak little paralell veins,
intercalations, pellets, schliers or grains of
carbonates, and with the same veins or inter-
calations of quartz (in 51,15 m white-quartz, 5 cm
thickness, in 54,60 m white-quartz, 5 cm thickness)
The mineralisation of sulphides is very poor or
scarce altogether. 40° round.

The medium-grained and tiny-grained amphibolitic
greenstone with a lot of irregular little veins
intercalations, pellets, schliers of quartz mostly,
with chlorite, epidote and some biotite and with '
more quartz and some feldspar in basement matter.
This rock has many footprint after strong stress
or tectonic movements (pell-mell or breccietic
structure). The same mineralisation of sulphides
is scarce only.

The medium-grained greenstone as well as in 0,00
- 7,60 m, but with some strong footprint after
some foulding, which cross fluently to some type
of amphibolitic, biotitic gneissieschist round
57,70 m and round 58,50 m cross back to the
beginning rock of this position. The impregnation
of FeS2 mostly is present but is poor altogether.

The motley serie of the tiny-grained amphibolitic
greenstone with some more strongly impregnation of
FeS mostly but with some Fe52 too, with a lot of
not thick intercalations of compact coarse-grained
amphibolitic greenstone, with intercalations of
quartzite, mostly together with little bit strong
impregnation of FeS and FeS2, with some weak little
veins or intercalations of quartz without minera-
lisation and with some intercalations of the same
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74,60 - 77,00

77,00 - 86,60

89,60 - 89,15

89,15 - 89,70

89,70 - 92,10

92,10 - 102,10

102,10 - 106,80

106,80 - 143,50

greenstone as in 0,00 - 7,60 m. Locally the
schistosity clear, but more not. Some interesting
positions of quartz or quartzite with little bit
strong impregnation are in 66,20 - 66,50m, 69,50 -
69,60 m ans 71,20 - 71,25 m. This rock's comples
has some footprint after some foulding. Exchange
0o-50o-70o max..

The tiny-grained or tender-grained amphibolitic
greenstone with some impregnation of FeS mostly,
but poor only altogether. This rock has strong
footprint after some tectonic pressing and
folding. The structure is breccitic or mylonitic
locally, locally pell-mell, with a lot of pellets
schliers etc. og quartz mostly, but of carbonates
not much too.

The tiny-grained or tender-grained amphibolitic
greenstone with a lot of weak and thin mostly
little veins or intercalations, pellets, schliers
etc. of quartz mostly, but of carbonates little
bit too. The impregnation of FeS mostly is more
strong, but poor only altogether. 40°-50° round.
In 80,30 - 80,35 m, in 83,30 - 83,35 m and in
84,35 - 84,40 m are positions of quartz or quart-
zite with little bit more strong impregnation of
FeS, FeS2 more or mostly.

The medium-grained amphibolitic greenstone as
well as in 0,00 - 7,60 m.

The gray metaquartzite, with some thin inter-
calations of tiny or tender-grained amphibolitic
greenstone with some more strongly impregnation
of FeS2 mostly round 89,20 m and between 89,50 -
89,65 m (same four positions maximally 1 cm.
thickness).

The tiny or tender-grained amphibolitic green-
stone as well as in 77,00 u 86,60 m. 400 round.

The very strong tectonic zone with breccietic
or myllonitic structure mostly. The basement rock
is tiny or tender-grained amphibolitic greenstone.
Much more clear is myllonitic zone between 97,50 -
98,60 m:

The strongly biotitic greenschist with chlorite,
some epidote and with some rodlike, crystales of
hornblende and aktinolite. Quartz is more present
in basement matter of rock and creat some little
veins or intercalations. The impregnation of FeS
mostly is poor altogether. This one is more strong
between 100,25 - 100,60 m and 102,90 - 103,00 m,
where is present also FeS2 more strongly, as well
as in 106,20 - 106,35 m. 25°-35° round.

The tiny-grained or tender-grained amphibolitic
with a lot of weak, thin little veins, little
intercalations, schliers, pellets or positions
of quartz mostly, but somewhere of quartzite.
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143,50 - 150,90

150,90 - 152,00

152,00 - 167,20

These positions are mostly without some ore
impregnation, but some positions have little bit
more strong impregnation of FeS2 mostly in
example in 109,00 (3 cm), in 140,50 m and 140,60 m
(å 1-2 cm thickness). Some more thick quartz
positions are in 110,00 m (5 cm), in 129,30 m
(5 cm); in 129,80 - 129,90 m and in 132,90 m (3
cm). Some weak (thin) intercalations of biotitic
and chloritic greenschist (10-20 cm thickness
maximally) are between 119,50 - 121,00 m. 30°-
35° round, but 60° round too. Between 122,30 -
122,60 m is position of greenstone with a lot of
quartz-feldspar and carbonates in basement matter
as well as in 0,00 - 7,60 m.

The corase grained and medium-grained mostly
amphibolitic greenstone with rodlike or acicular
crystales of hornblende and with more quartz,
some zoisit-epidote in basement matter. The
structure is porphyroblastic. Some lot of paralell
or oblique little veins or intercalations and
schliers creat quartz mostly. The same imregnation
of sulphides is scarce only, but is present
locally.

The tiny-grained and tender-grained amphibolitic
greenstone as well as in 106,80 - 143,50 m. 700-
80° round.

The medium-grained and coarse-grained amphibolitic
greenstone as well as in 143,50 - 150,90 m, but
with some intercalations of greenschist (maximally
thickness 10 cm) with some strongly mineralisation
of FeS more and FeS2, in example in 155,65 - 155,71
m, in 155,10 - 155,20, in 156,10 - 156,20 m,
156,95 - 157,10 m, in 157,50 - 157,60 m, 158,50
158,60 m. Between 158,00 m and 161,00 m is some
tectonic and mylonitic zone with some mylonitic
material anybreccietic-myllonitic, pell-mell
structure. 55°-60° round, but 70° too. The other
tectonic zone like between 158,00 - 161,00 m is
in 165,00 - 165,30 m.

	

167,20 - 176,60 The strongly quartzy sericitic and chloritic
mica-schist, but more comemorate this rock
sericitic and chloritic quartzite with some weak
veins, intercalations or pellets and schliers of
quartz mortly and carbonates too. In basement
matter is little present fedlspar too. The same
mineralisation of sulphides is poor only alto-
gether, but in some position of gray quartz is
strong impregnation of FeS2 mostly in 174,20 m
(5 cm thickness).

	

176,60 - 176,90 The medium-grained and coarse-grained amphibolitic
greenstone as well as in 143,50 - 150,90 m.

	

176,90 - 181,20 The tiny-grained and tender-grained amphibolitic
as well as in 106,80 - 143,50 m. 650-700 round,
but 0o or 2oo too.
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181,20 - 182,30

182,30 - 186,80

186,80 - 200,10

200,10 - 201,25

201,25 - 201,55

201,55 - 202,75

202,75 - 203,60

203,60 - 206,50

5•

The medium-grained and coarse-grained amphibolitic
greenstone as well as in 143,50 - 150,90 m and
in 176,60 - 176,90 m. 70° round.

The tiny-grained or tender-grained amphibolitic
greenstone with a good paralell schistose structur
with a lot of paralell little veins, intercalation
and schliers, which are created by quartz mostly
or carbonates or quartz-feldspar matter fewly too.
The same impregnation of sulphides in this rock
is very poor only and some this one is present
more round or in some little intercalations of
quartz. 50 - 15° round. In 183,30 - 183,75 m is
present position of white-gray quartzite with
some poor impregnation of FeS2 mostly. 10° round.

The medium-grained and locally coarse-grained
amphibolitic greenstone with a lot of rodlike or
acicular crystales of hornblende with quartz and
some fedlspar and more epidote and zoisit-epidote
in basement matter of this rock. Quartz or
quartzite creat a lot of mostly paralell little
veins, little intercalations or schliers with
some strongly impregnation of FeS2 mostly,
locally, in example in 191,10 m (2 cm), in 195,85m
- 195,90 m and in 196,30 m round (the two weak
positions å 1 cm thickness). The total minerali-
sation of sulphides in this rock is very poor-
scarce only. 25°-30° round, but 500 round too.

The medium-grained and tiny-grained amphibolitic
greenstone, with a lot of small acicular and
rodlike grains of hornblende or aktinolite too
and with quartz, zoisit-epidote and not much
albite in the basement matter of this rock and
with a lot of small grains of garnet (pink colour)
Biotite and chlorite are present too, but more
scarcely. Carbonate creat some little veins or
pellets, schliers and grains but not much, mostly
quartz creat some little veins or intercalations
and schliers. The mineralisation of sulphides is
scarce only altogether. 30° round.

The medium-grained and locally coarse-grained
amphibolitic greenschist with much rodlike and
acicular crystales of hornblende, with a lot of
small grains of garnet (pink colour) and with
quartz with feldspar in basement matter mostly.
Biotite is present little bit locally too.
Chlorite and epidote are present mostly like
accessoric minerales.

The medium-grained and tiny-grained amphibolitic
greenstone a - well as in 200,10 - 201,15 m.

The medium-grained and locally coarse-grained
amphibolitic greenstone as well as in 201,25 -
201,55 m.

The medium-grained and locally coarse-grained
amphibolitic greenstone with quartz and some
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206,50 - 218,20

218,20 - 221,00

221,00 - 222,10

222,10 - 222,75

222,75 - 223,80

223,80 - 244,00

244,00 - 253,07

feldspar in basement matter of rock mostly as
well as in 201,25 . 201,55 m but without
garnet. In 205,20 - 205,30 m is position of
white-gray quartz without impregnation of
sulphides.

The tiny grained and tender-grained amphibolitic
greenstone with a lot of weak, thin little
paralell veins, intercalations, schliers or
pellets of quartz mostly but fewly of carbonates
too. The impregnation of sulphides (FeS2 mostly)
is very poor, scarce only altogether. 50o round.

Locally the acicular and rodlike crystales (medium
or coarse-grained) are present too.

The medium-grained and coarse-grained amphibolitic
greenstone as well as in 143,50 - 150,90 m. Some
weak positions of strongly impregnation of FeS2
mostly are in 220,30 m (0,5 - 1 cm); in 220,50 m
81 cm) and in 220,85 m (0,5 cm).

The tiny-grained and tender-grained amphibolitit
greenstone as well as in 206,50 - 218,20 m.

°50 -60 round.

The coarse-grained amphibolitic greenstone for
the others like in 143,50 - 150,90 m.

The strongly quartzy edpidotic greenschist, mostly
with quartz in basement matter, with epidote,
biotite and some weak, very poor impregnation of
FeS2 mostly. The crystales of hornblende or
aktinolite are present scarcely only. Chlorite
is only accessoric mineral. 50°-55° round.

The biotitic and sericitic micaschist with a lot
of grains of garnet (minimally 2 mm, maximally 6
mm size in average) and with quartz like basement
mineral of basement matter. Epidote, klinozoisite
or some rodlike and acicular crystales of horn-
blende are accessoric minerales. The impregnation
of some sulphides isn't or is scarce only. Locally
has this rock very detail folding by mm or cm
amplitude. The average gradient of the follation
of this rock is 50°-55° round. Tho quartz, mostly
and little bit carbonates creat some little veins
or little intercalations, pellets, lenticles or
schliers, but not so much,

The sericitic micaschist, with a lot of grains
of garnet and with a lot of acicular or rodlike
crystales of hornblende, which are partly
transformated by epidote. The biotite's micas
are present too. Quartz creat mostly basement
matter of this rock. The mineralisation of
sulphides is very scarce only or isn't present.
Between 246,95 - 247,05 m, 247,90 - 248,05 m,
248,50 - 248,55 m, 248,90 - 249,00 m, and 249,40 -

249,45 m are present some intercalations of
sericitic quartzite with some big crystales (rod-
like or acicular) of hornblende which are trans-
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formated partly to epidote. Biotite is present
too, but garnet isn't present. 50° round.

This borehole no. 43 was finished at 253,07 m.

(M. Motys).
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THE BOREHOLE NR 48 G,
Tverrfjelletmine.

,
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The borehole no. 48 G, Tverrflellet.

The brief petrografical description.

0,00 - 0,20

0,20 - 1,65

1,65 - 2,40

2,40 - 5,20

The strongly calcareous, motley greenstone, with
a lot of epidote and with much acicular or rod-
like crystales of hornblende (small 2-5 mm long
in average maximally). Carbonates creat a lot of
small grains, weak irregular intercalations, veins
pellets, schliers etc.. Quartz is present in base-
ment rock and creat some weak intercalations or
irregular lenticles too. Biotite calcitic silicate;
chlorite etc. are present too, but lessly only. Th
mineralisation of FeS2 only is present but poor
only. The pell-mell and porphyroblastic structure
is present mostly but schistosity is little bit
clear. The entire colour of this rock is green-
gray or bright green-gray. The average gradient
of foliation is 65° round.

The tender-grained or tiny-grained amphibolitic
greenstone with some very weak mostly irregular
veins or intercalations of carbonates, with some
irregular mettling of carbonates. The feldspathoid
is present little and scarcely only. Chlrote,
epidote and biotite are very scarce, but on some
places is more epidote present in basement matter
of this rock. Some mineralisation of FeS2 is very,
very weak. The schistosity is very little clear.
The total colour of this rock is green-gray or
little bit dark green-gray. The average gradient
of foliation is 65° round.

The strongly calcareous biotitic and chloritic
greenschist with a lot of grains irregular weak
pellets, schliers etc. of carbonates, with much
quartz in the basement matter of this rock, epi-
dote and some the other calcitic minerales are
present too, but lessly only. Some mineralisation
of sulphides, FeS2 mostly is very scarce. The
porphyroblastic pell-mell structure, with very
few clear schistosity is present. The total colour
of this rock is green-gray or dark green-gray. The
average gradient of a foliation is 65° round.

The strongly calcareous motley greenstone, the
same as in 0,00 - 0,20 m, but from 3,30 m
beginning more and more to be present weak inter-
calations or positions of keratophyre and quartz.
Round the more little strongly impregnation of
FeS2 is present. In example between 3,30 - 3,45 m,
3,70 - 3,75 m, 4,55 - 4,70 m are positions of
keratophyre. Round 3,40 - 3,45 m is little bit
strong impregnation of FeS2. The average gradient
of foliation is 65° round. In 4,15 - 4,35 m is
position o strongly chloritic greenschist.



FOLLDAL VERK AA

5,20 - 5,60

5,60 - 5,95

5,95 - 10,20

10,20 - 10,65

10,65 - 11,45


11,45 - 11,80

2.

The strongly amphibolitic keratophyre, with a
lot of big (1 cm in average long) acicular
crystales of hornblende, with some not much
schliers and pellets of carbonates, with some
biotite and sericite, but few only. The mine-
ralisation of sulphides isn't present mostly. The
structure is porphyroblastic. The total colour of
this rock is green gray.

The strongly sericitic rock with a lot of small
rodlike or acicular crystales of hornblende, with
quartz mostly and with some irregular grains,
pellets or schliers of carbonates, but few only.
Chlorite and biotite are present very scarcely
only. Epidote etc. are present also very scarcely
only. The mineralisation of sulphides isn't
present. The structure is irregular porphyroblast-
ic, without a clear some foliation. The total
colour of this rock is gray. This rock commemorate
keratophyre matter, because is present

some fedlspar.

The white-gray or gray and bright gray quartz
with very strong mineralisation of FeS2 mostly
locally only and with poor impregnation of FeS2
altogether in average. Some micas of biotite and
chlorite (very small) are present, but very scarce
only and creat very small irreuular schliers or
lenticles etc., locally only. More sericite is
present, but not so much too. The positions of
very strnng mineralisation of FeS2 mostly are in
5,95 - 54 8 m, in 6 0 - 1.0 m, in 2 - 40 m
in 0 - 0 m and in 10 - 10 0 m. The

positions with strong concentration of biotite,
some rodlike crystales of hornblende, with some
small grains of carbonates and with impregnation
of FeS2 mostly, but not so strong are in 6,40
6.42 m and in 6,85 - 6,90 m. Between 7,50 - 8,15 m
is present some micro-impregnation of Fe304 in
this quartz (blue-quartz), but this impregnation
isn' so strong.

The strongly sericitic rock as well as in 5,60 -
5,95 m which has more less crystales of hornblende
in overlying stratum and in a subjaccent. This
rock is some mineralisation of sulphides-free.

The white-gray quartz with a strong impregnation
of FeS2 mostly.

The quartz-sericitic micaschist with feldspar,
with not so much biotite and chlorite, with some
grains and irregular pellets, schliers etc. of
carbonates and without some mineralisation of
sulphides. This rock is little bit commemorate,
the rock which is present in 5,60 - 5,95 m, but
without hornblende. The schistose structure is ver;
little clear only. The total colour of this rock
is gray and bright gray too. The average gradient
of a foliation is 55°-60° round.
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11,80 - 12,00

12,00 - 13,55

13,55 - 14,95

14,95 - 16,15

16,15 - 17,20


17,20 - 17,50


17,50 - 18,00

18,00 - 23,70

23,70 - 23,80

The mylonitic zone, which is created by the
sericitic and biotitic micaschist with the base-
mentic mylonitic cement, without some minerali-
sation of sulphides.

The keratophyre with very small micas of biotite
and with zoisite, but mostly present quartz and
feldspar. The some mineralisation of sulphides
isn't present or is very scarce only. The struc-
ture is massive and a schistosity inn't clear.
The total colour of this rock is bright gray and
white-gray. Between 13,50 - 13,85 m are present
not much small grains of Fe304 (maximally 1 mm in
average).

The quartz-sericitic micaschist as well as in
11,45 - 11,80 m, but with more chlorite and with
some epidote locally only. The average gradient
of a foliation is 70° - 75° round - not so clear
this schistosity.

The keratophyre with quartz and feldspar mostly
and with sericite and with very small grains of
garnet and micas of biotite, but few only. Some
little bit bigger grains of Fes04 are in 14,95 -
15,05 m (1,o mm in average big). This type of
keratophyre is just the same on the others as
in 12,00 - 13,55 m. The total colour of this rock .
is white and white-gray.

The quartz-sericitic micaschist as well as in
11,45 - 11,80 m.

White-quartz with same very poor impregnation
of FeS2.

The keratophyre, which is created by quartz
mostly, with a lot of micas of biotite, with some
rodlike and acicular crystales of hornblende and
with very few chlorite. Feldapar is present but
not so much. Carbonates creat some irregular
grains, schliers and pellets but not so much too.
Fe304 grains are present locally too but scarcely
only altogether. The total colour of this rock
is white-gray. The mineralisation of sulphides
isn't present.

The quarts-sericitic micaschist with the few
chlorite and micas of biotite, with not so much
grains of Fe304, but without some impregnation
of sulphides. Carbonates creat some small grains
and irregular schliers, pellets etc. The structure
of this rock is phacoidal and pell-mell and
schistosity is clear very little only. The total
colour of this rock is bright grey, little bit
bright greengrax too. The average gradient of a
foliation is 70 round, but 65° too.

The quartz-sericitic micaschist as yioll as in
18,00 - 23,70 m cross fluently to keratophyre and
both have some impregnation of FeS2 mostly, but
very poor altogether. The colour of thibse rocks
is white-gray.
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28,35 - 29,40

29,40 - 30,25

30,25 - 56,00

The very strong impregnation of FeS2 mostly in
quartz, but more homigenitic impregnated ore with
CuFeS2 (5-10 %).

The gray quartz or mostly gray sericitic quartzite
with some micas of biotite and with some crystales
(acicular or rodlike) of hornblende and with very
poor impregnation of Fe52 mostly.

The tiny-grained and medium-grained amphibolitic
greenstone with some, big rodlike or acicular
crystales of hornblende with a lot of thin
paralell little veins or little intercalations
of quartz. Carbonates creat some small schliers,
pellets or grains. The structure is porphyro-
blastic with little bit clear schistosity. The
total mineralisation of sulphides is scarce only.
The total colour of this rock is gray-gregn. The
average gradient of a foliation is 70°-75 round.

The epidotic spotted greenstone with some very
small acicular crystales of aktinolito more and
hornblende too, with some cencentration of micas
of biotite in some small lenticles, pellets or
irregular small schliers. Much spots creat quartz
with albite. Some impregnation of FeS2 mostly is
present (some grains), but is very poor altogether
The same schistosity isn't clear. Quartz mostly
creat too some little intercalations. The total
colour of this rock is green or gray-greon.

The very motley serie of medium-grained amphiboli-
tic greenstone, with a lot of small acicular and
rodlike crystales of hornblende and with quartz-
fedlspatic basement matter with not so much
zoisit-epidote matter and with some chlorite and
biotite like accessoric minerales. Quartz mostly
but carbonates locally too creat some littlo
paralell veins, little intercalations or schliers,
pellets and spots. The tiny-grained or tender-
grained amphibolitic greenstone with a lot of
paralell little veins or little intercalations of
quartz mostly and some epidotic tiny-grained green
stone with some micas of biotite and somo epidotic
coarse-grained amphibolitic greenstone creat some
not so thick (maximally 1-2 m but mostly 3-4 dm
only) intercalations in medium-grained amphiboli-
tic greenstone. The total mineralisation of FeS2
mostly in this serie of the other types of green-
stone is present but very poor, locally scarce
only. The total colour of this serie of rocks is
green-gray, bright green-gray or gray-green and
green locally too. The average gradient of
foliation is 65°-70° round. Some intorcalations
(little bit more thick) of quartz or quartzite
are present in 37,00 - 37,10 m, 39,65 - 39,70 m.
39,15 - 39,80 m and in 55,30 - 55,40 m. Some

2 ,80 - 28,25

4,krrn

28,25 - 28,35
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little bit more strong impregnation of FeS2
mostly in more quartzy parts of rock's is in
31,00 - 31,10 m, in 33,65 - 33,70 m, in 33,85 -
33,90 m, in 33,95 - 34,00 m, in 36,00 - 36,05 m,
in 37,60 - 37,65 m, in 38,10 - 38,15 m. Between
46,80 - 47,10 m is present position of biotitic
gneissicschist.

This borehole no. 48 G was finished at 56,00 m.

(M Motys).
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THE BOREHOLE NR 49 G
Tverrfjeliet mine, level 6 th.
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g.rLinsof carbonates,with chlorite,with FeS2 lgeallyonly, but with
snme very soe11 grains of leQ01 . On soge plåcesmore intercalations
of chloritic,epidoticor bititic reenschistare present,but very
thin only.

75,10 - 143,90 The complexof tiny-grainedand tender-grainedamphiboliticgreenstom
with a lot of little veins, schliers,nelletsor irregulerintercalat.
ions of quartzand carbonates,but weak only,very tain (oeximally
1 c. in averagethickness). Schistosityisn'tclear. netween89,50-
90,80 m this basementmatterof this rock has more ouartzand feld-
spar and schistosty is oore clear. Some oineralisationof FeS is
presentbut noor altogether. FeS creat mostlysome very small
lenticlesor scalcs. The averagegradientof this foliationis 350 ,

and 300 round. Tho white dur.rtwithoutmineralieationis in
81,30 - 81,40m, 83,00 ra(5cm),84,20 m (5om),and in 94,50 m (5 cm).
The gray ouartzwith littlebit strongmineralisationis in 82,50m
(2 cm). Between104,10- 107,09m. 111,90- 111,40m and 116,50-

119,00m.areotecteniemyloUiticizones(the core is broken). From
119,70begin the sane myloniticand tectonichone to 129,30m.

143,90- 144,50 Grne ouartzitewith some sericiteand few chorite only, without
seme mineoalisationof sgl.aides.

144,50 - 155,00 The motleysorie oi'the Hiny-and tender-grainedamphibolitic
greenstonewith a lot of schliers,pellets,grains,irregularlenti-
cles, irregularveins or irregularintercalationsof quartz and littli
cf carbontes too. Ths structureis pell-melland phaccidel. The
scMistosityisn't mu:chclear. This rock bring tba crfrongibotnrint
of some tectonicmovementsa1together,with some eleår Mylonitic
zones locally. The mineralisationof FeS mostly is present (creat
some smallscalesmostly),but poor altogether. The average grad-
ient of this foliationexchangefrom 25° - 55° round.

155,00- 161,90 The coarse-grainedepidoticgreenstone,with some weak intercalations
of ouartzmostly. The mineralisationofsulphidesis ncarcealtoge-
ther,hat round 161,40 m is 1 cm.rositionof strong imnregnation
of 1e52. The structureis porphyroblasticwithoutsome clear schist-
osity.

161,90- 162,50 Ths safrematlsy serie of tiny-grainedgreenstonewith few biotite

and chloritetoo as we11 GS in 144,50 - 155,00m.

162,50- 162,65 The strongimpregnationof FoSr)in white-grayauartz.

162,65- 163,00 The same rock as in 142,50- 155,00 m.

163,00- 163,15 The strongmineralisr.tionof FeS in whiiee-grayonartz round,
some inclusionsof coarse-graine amphiboliticgreenstone.

163,15 - 163,50 White-grayquartz with very noor imnregnationof FeB5 only.

163,50- 163,65 The very strong ig[pregnationof FeS^ in -whitequartzvith some soall
inclusionaof coarse-grainedgreenstpne.

163,65- 165,00 The stronglyquartzyamphiboliticgreenstoneand greenschist
(motleyserie)vith big agicularand rodlikecrystslesof bornblende
with much biotite ehi_doteand with some chlooite.

165,00- 165,15 The very atrong impregnationof FeS2 in white and white-grayquartz.

1o5,15- 167,90 The coarse-grainedamphiboliticgreenstonewith the intercalationsol
biotiticamphiboliticand chloriticgreenschistwith someminerali-
sationof sulphides (FeSand .eiS2too).
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THE BOREHOLE NR. 50G,
Tverrfjellet mine, the level 6th.



FOLLDAL VERK

Borehole no. 50 G, Tverrfjellet, the level 6th.

The brief petrografical description.

0,00 - 6,70

6, 70 - 10,90

10,90 - 14,40

14,40 - 15,80

The coarse-grained amphibolitic greenstone with

a lot of positions, little veins and little
intercalations of quartz mostly. Quartz albitic

matter creat basement matter mostly. Structure
porphyroblastic. Hornblende creat big rodlike
or acicular crys°tales. The average gradient of
foliation is 50.

The tiny-grained or tender-grained amphibolitic

greenstone with a lot of positions, weak inter-
calations and little veins of quartz mostly, but
of carbonates too. The total impregnation of FeS
and FeS2 is scarce only. The average gradient of
foliation is 45°.

The coarse-grained amphibolitic greenstone with a

quartz-fedlspatic basement matter mostly with the
little intercalations of biotitic gneissic schist,
epidotic and amphibolitic greenschist and with a
lot of little veins, little pellets, little veins
etc. of quartz mostly and carbonates fewly only.

Hornblende creat acicular or rodlike crystales,
but from ca. 13,00 m are grains more small, medium
grained. The total impregnation of sulphides is

scarce only. The average gradient of foliation is
40°.

Gray quartzite with a lot of grains of Fe304,
which are concentrated in some schliers or pellets

15,80 - 16,20

16,20 - 16,60

16,60 - 18,70

18,70 - 20,50

20,50 - 22,60

22,60 - 26,10

The coarse-grained, locally medium-grained amphi-




bolitic greenstone as well as in 10,90 - 14,40 m.

The gray-quartzite as well as in 14,40 - 15,80 m
with some grains of Fe304, but not so much.

The coarse-grained amphibolitic greenstone as
well as in 10,90 - 14,40 m.

The tiny-grained and tender-grained amphibolitic
as well as in 6,70 - 10,90 m.

The medium-grained amphibolitic greenstone more,
but also coarse-grained greenstone as well as in
10,90 - 14,40 m altogether.

The tiny-grained and tender-grained amphibolitic
greenstone with not so much little intercalations

of biotitic amphibolitic greenschist. Some small
grains of garnet are present but also not so much.

The total mineralisation of some sulphides is

scarce only. In 23,40 - 23,50 m is position of
white quartz.
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The motley serie of tiny-grained and tender-
grained amphibolitic greenstone, biotitic and
amphibolitic greenschist, quartz-fedlspar medium-
grained amphibolitic greenstone, strongly quartzy
greenstone and greenschist, which creat some
intercalations, which exchange. There is a lot
of little veins or little paralell intercalations
creat quartz. Some little schliers or pellets
creat carbonates, but not much. Between 26,10 -
31,00 m the grains of garnet are present (pink
colour, max. size of garnet's grains is 2 mm in
average). In 32,90 - 33,05 m is present position
of white-gray quartzite. The average gradient of
foliation is 400-450

The motley serie of tiny-grained and tender-graine<
amphibolitic greenstone, but more of medium-
grained amphibolitic greenstone with some very
little intercalations of amphibolitic, biotitic
greenschist, with some strongly quartzy green-
stone or greenschist. Quartz creat a lot of little
paralell veins etc. The schistosity is very clear
mostly. Between 40,20 - 50,00 m is present some
mylonitic zone. The total mineralisation of
sulphides is very poor and scarce. The average
gradient of foliation is

The tiny-grained amphibolitic greenstone as well
as in 6,70 - 10,90 m. In 60,40 - 60,50 m and in
60,85 - 61,00 m are positions of white-gray
quartzite without some impregnation of sulphides.

The motley serie of greenstone and greenschist as
well,as in 47,60 - 58,60 m, but locally is more
biotite.

The quartzikeratophyre with a lot of rodlike and
acicular crystales of hornblende (2-5 mm but 1 cm
too are average size of hornblende crystales).

The very various motley serie of coarse-grained
amphibolitic greenstone with some a lot of rodlike
and acicular crystales of hornblende, with a lot
of not thick intercalations of biotitic and
biotitic-chloritic, amphibolitic and epidotic
greenschist. Quartz and quartz-feldspar together
creat much weak intercalations, schliers and
pellets. Carbonates creat also some little mostly
paralell veins, little intercalations, little
schliers or pellets etc., but not so much.
Locally is present more strong impregnation of
FeS2 mostly, but with FeS too. This impregnation
of sulphides is very poor altogether. In 68,30 -
68,70 m is present hornblende-keratophyre.

	

68,70 - 69,00 The white-gray or gray quartzite without some
impregnation of ore minerales.

	

69,00 - 69,50 The position of biotitic gneissic-schist with
quartz-feldspar mostly on basement matter and with

not so much carbonates spots or little pellets and
little schliers. The average gradient of foliation
is 400- 450 round.

26,10 - 47,60

47,6 0 - 58,60

58,60 - 62,40

62,40 - 65,90

65,90 - 66,80

66,80 - 68,70
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69,50 - 72,70

72,70 - 76,00

76,00 - 77,40

77,40 - 79,40

79,40 - 87,50

87,50 - 91,40

91,40 - 94,90

94,90 - 95,50

95,50 - 97,40

97,40 - 97,80

97,80 - 109,00

3.

The motley serie of coarse-grained amphibolitic
greenstone and greenschist as well as in 66,80 -
68,70 m.

The tiny-grained and little bit medium-grained
very homogenitic amphibolitic greenstone with not
so much fedIspar and quartz in basement matter.
The very poor impregnation of FeS and FeS2 is
present too.

The biotitic gneissicschist with quartz-feldspar
mostly in basement matter and with a lot of
intercalations (1-2 cm thickness) of coarse-grain-
ed amphibolitic greenstone, which have round
mostly a strongly impregnation of FeS2 and FeS,
in 76,30 m  (mostly FeS) and in 6 0 m and
between 6 10 - 6 1 m.

The medium-grained amphibolitic greenstone with
a lot of little, weak veins and intercalations of
quartz, with quartz-feldspar matter too and of
carbonates, but not so much. The total impreg-
nation of sulphides is very weak only.

The tiny-grained and tender-grained amphibolitic
greenstone with some mostly paralell vein,schliers
of quartz and not so much of carbonates. Some
mineralisation of sulphides is very poor altogethe-
The average gradient of foliation is 30°-35° round

The medium-grained amphibolitic greenstone as
well as in 77,40 - 79,40 m.

The tiny-grained amphibolitic greenstone as well
as in 79,40 - 87,50 m. In 94,10 - 94.20 m is
position of white quartz without mineralisation.

Tho coarse-grained amphibolitic greenstone as
well as in 66,80 - 67,80 m. The strongly impreg-
nation of FeS (more) and Fe52 is in 95,10 m 1 cm
95,30 m (2 cm) and 95,35 m 2,5 cm).

The strongly quartzy amphibolitic greenstone with
quartz albite matter mostly in basement matter
Some impregnation of sulphides is very poor only
altogether.

The biotitic gneissic-schist as well as in 76,00 -
77,40 m, with position of quartzite in 97,60 -
97,70 m and with some scales or little pellets
of FeS (thickness 0,5 cm), mostly round 97,65 m,
with not so much schliers and pellets of carbo-
nates also round 97,65 m.

The tiny-grained amphibolitic greenstone with
some, mostly paralell little veins or little
intercalations of quartz and with some inter-
calations of quartzite, some intercalations of
coarse-grained and medium-grained amphibolitic
greenstone with some very poor and weak impreg-
nation of FeS and FeS2.



FOLLDAL VERK AA 4.

	

109,00 - 111,40 The gneissic-schist the same as in 76,00 - 77,40 m

	

111,40 - 156,75 The tiny-grained amphibolitic greenstone the same
as in ' 8o - 10 oo m. In m,
in 118 6o cm , in 12 00 m , in 123,40 m 


cm , in 124 40 m , in
'n 124 0 m cm and in 117,00 m  round are
present some positions of quartz or quartzite with
some strongly impregnation of FeS2. In 142,30 -
142,60 m and in 144,40 - 144,60 m are some inter-
calations of epidotic greenstone with the big
aciculars of hornblende. In 144,90 - 145,20 m, in
145,30 - 145,50m, in 145,70 - 145,90 m, in 151,90-,
151,95 m, ins 152,60 - 152,70 m and in 153,50 -
153,65 m are positions of white and gray-white
quartz. Between 154,70 - 155,20 m is some myloni-
tic and tectonic zone.

The very strong impregnation of FeS2 mostly in a
white-gray quartzite.

The medium-grained amphibolitic greenstone with
quartz-feldspar mostly in basement matter and
with a lot of little paralell veins or little,
weak intercalations of quartz and of not much
some carbonates too. The same mineralisation of
sulphides is very poor only altogether. Some
weak intercalations creat chloritic and biotitic
greenschist. The average gradient of foliation is
50o -55o round.

The chloritic and biotitic greenschist with epidote
amphibole and aktinolite in basement matter. Some
little paralell veins or little intercalations
are created by quartz mostly, but some by carbonat•
es too. The total mineralisation of sulphides is
very poor only. More strong is this mineralisation
of FeS and FeS2 in  177,25 m? in 180,30 m  and in
180,50 m  round.

The coarse-grained and medium-grained amphibolitic
greenstone with a lot of little intercalations of
quartz or quartzite with some strong impregnation
of FeS2 mostly in example in 18 60 - 18 6 m,
in 18 8 - 18 m in 186 0 - 186 10 , in
18 0 - 18 m in 18 20 - 18 0 m, in 188,80

- 188,90 m, in 18 1 - 18 2 m and in 189,40 -
189,55 m and in 188 0 - 18 1 m is position of
quartzite with very poor impregnation of FeS2

The tiny-grained and tender-grained amphibolitic
greenstone as well as in 97,80 - 109,00 m with
very scarce impregnation of sulphides altogether
only.

This borehole no. 50 G was finished at 194,10 m.

1 6 - 1 7,2

450M

157,25 - 175,60

175,60 - 185,60

185,60 - 191,15

191,15 - 194,10

(M. Motys).
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Borehole no. 52, HJERKINN.

(Petrogracical description)

0,00 - 5,40

5,40 - 23,30

Chloritic, biotite mica-schist with epidote and
klinozoizite too that exchange carbonatic or
carbonate-dolomite positions with some chlorite
(thickness of positions of both types of rocks is
2-5 mm and max. 1 cm in average). This rock has
phacoidal and schistose structure. Mineralisation
or impregnation isn't present in. The total colour
of this rock is gray and dark gra. The average
gradient of schistosity is 30°-40 round.

Chloritic and biotitic mica schist with a lot of
very thin schliers and lenticles of carbonates or
carbonate-dolomite. The structure of rock is
schistosic or phacoidal-schistose. The mineralisa-
tion (impregnation) of FeS is present but very
weak only. The total colour of this rock is gray-
green. In 14,00 - 14,10 m is a compact position
og chloritic-sericitic carbonates, gray-white
colour, with some epidote and zoizite little bit
too somewhere. This one is without some mineralisa-
tion. The average gradient of foliation is 30°-35o
about.

	

23,30 - 24,85 Just the same chloritic and biotitic mica schist
like before but with little bit more stromg impreg-
nation of FeS. The grains of FeS are protact along
schistosity. The average gradient of foliation is
400-450 about. In 24,70 m is some joints with the
angle of dip 0°-15o about.

	

24,85 - 29,60 Just the same rock as in metrages 5,40 - 23,30 m
and 23,30 - 24,85 m but with a lot of grains of
garnet (andradite ?), 1-2 mm in average somewhere
and with some weak mineralisation of FeS, like in
23,30 - 24,85 m. The average gradient of schistosi-
ty is 450 about.

	

29,60 - 30,80 The complex of chloritic mica schist, without garn-
et, which exchange feldspatic-quartz matter and
carbonates that clear schliers, pellets etc. This
rock has pell-mell structure and somewhere slaty
structure only. The mineralisation (impregnation)
of FeS and little bit FeS2 too is in this rock
and creats some pellets, schliers, lenticles etc.
The schistose isn't clear everywhere. The total
colour of this one foliation is gray and so dark
gray.

30,80 - 40,60 The chloritic and sericitic mica schist with quarts
and biotite too and without garnet. The carbonates
and carbonatic-dolomite creat some a lot of
schliers and protactial lenticles or pellets. The
schistosity is very clear. The total colour of
this rock is gray, bright green-gray and green-gray
In 33,65 - 33,90 m is a weak impregnation of FeS
and a zone weak mineralisated positions like as in
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40,60 41,70

41,70 - 44,90

44,90 - 49,50

49,50 - 50,60

50,60 - 51,55

51,55 - 52,20

52,20 - 52,75

52,75 - 54,40

54,40 - 56,25

29,60 - 30,80 m. In 37,30 - 37,35 m is not
parallel position of white quartz without minerali-
sation. In 34,50 m is not very clear joint with
an angle of dip 10°-15° about. The angle of dip of
schistosity of this rock is 40°-45° round.

It is just the same complex, which is situated in
29,60 - 30,80 m with just the same type of mine-
ralisation.

The chloritic and sericitic mica schist with very
small biotite, with quartz and without garnet. The
mineralisation (impregnation) of FeS mostly is
very, very weak only. This rock is for the other
facts just the same as in 30,80 - 4o,6o m. The
total colour of this rock is gray and bright green-
gray. In 42,10 - 42,20 m is weak impregnation,
mostly of FeS only.

The very poor impregnated ore of FeS and FeS2 too
in some carbonatic, dolom±tic and quartz-feldspatic
rocks.

The sericitic mica schist with chlorite, quartz and
small biotite and without garnet and mineralisation
The much carbonates and carbonate-dolomitic schlier
pellets or lenticles are in too and every are
ptatracted along schistosity. This rock has
schistose structure very clear. The total colour
of this rock is gray or bright gray. The average
schistosity of follation is 50° about.

The just the same sericitic mica schist as in
49,50 - 50,60 m but with a lot of biotitic trans-
versal micas (0,5 mm in average). The average
gradient of foliation is 50° about. The total
colour of rock is gray.

This is the same sericitic mica schist as in 49,50
- 0,60 m. The average gradient of foliation is
55 round. In 51,55 m is the dipping fault against
the schistosity with filling of carbonates and
limonite and with the angle of dip 30° about. The
same antithetic fault is in 52,10 m with the same
filling and with the angle of dip 40° about.

It is the same rock as in 50,60 - 51,55 m.

It is just the same type of rock as in 49,50 -
50,60 m and 51,50 - 52,20 m. Some, but not much
transversal biotitic micas are round 53,60 - 54,00
m. The weak positions of mineralisation of FeS
and FeS2 too ( 1 cm) is 54q0 m. The average
gradient of foliation is 55 or 60° round.

The chloritic mica schist or greenschist with
biotite, garnet and quartz too. The plagioklase
(albite) is little present too. This rock is also
very rich of carbonatic and dolomitic weak positio-
ons, schliers, pellets, lenticles etc. which follow
schistosity of rock. The total colour of this rock
is dark green and dark gray-green.
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56,25 - 56,80

56,80 - 57,60

In 55,70 - 55,90 m is some transversal biotitic"
micas (max. 1 mm). This rock slowly present to
the other next type. The average gradient of
schistosity or foliation is 55 about. The minera-
lisation of FeS only is very weak, this one going
little bit up on the finish of this position.

The mineralisation of FeS and FeS2 too is very
weak only and creats some schliers, pellets and
not thick, compact positions (max. 1 - 2 cm in
average). The mineralisation is in complex,
carbonates or carbonate-dolomite and feldspatic-
quartz which exchange among themselves. The average
gradient of foliation is 55° round:

The tiny-grained and medium-grained chloritic and
amphibolet2chloritic greenschist and round 57,60 m
prevents to greenstone maybe. The main minerals are
chlorite, amphibolite, biotite, feldspar and
carbonates. Klinozoizite and epidote is present too
somewhere. The carbonates or dolomitic-carbonate
creat a lot of weak positions schliers, pellets
and grains, which protact along or follow schistosi
ty of this rock. The mineralisation (impregnation)
of FeS is very poor and weak. The total colour
of this rock is dark green, green, dark-gra-g-green.
The average gradient of foliation is 60°-65 about.
In 56,85 1256,95 m is position some dolomitic or
carbonate-dolomitic rock with weak mineralisation
of FeS and FeS2 too. This position has the total
gray colour.

This borehole was finished at 57,60 m.

(M. Motys).
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The borehole no. 52 G, Tverrfjellet level 6th

X = - 38,2, Y = + 239,2 (horizontal)

The petrographical description.

0,00 - 0,70

0,70 - 1,20

1,20 - 11,70

11, 70 - 13,10

The medium-grained amphibolitic greenstone,
strongly calcarcous, with a lot of small rodlike
or acicular crystalles of hornblende which are
in quartz-carbonates basement matter, with some
feldspathoid but not so much. Epidote, chlorite,
aktinolite are present but like accesoric mine-
rales only. Some mineralisation of FeS2 mostly
is present but few only. Carbonates and quartz
too creat some little veins, irregular inter-
calations etc.. Carbonates creat some grains,
schliers, pellets and irregular lenticles too.
The structure is tiny-porphyroblastic (blasto-
ophitic) with not so much clear schistosity. The
total colour of this rock is green-gray, little
bit dark green-gra too. The average gradient
of foliation is 35 -40° round.

The position of white quartz, without some
sulphidic impregnation, but only some inclusions
of chlorite, which creat some small scales or
irregular small pellets, schliers etc.

The medium-grained amphibolitic greenstone the
same as in 0,00 - 0,70 m, but locally is present
more coarse-grained greenstone, with rodlike and
acicular cyrstales of hornblende, more epidote
and the others calkiticsilicates are also on
some places. The mineralisation of Fe52 mostly.
but FeS little too is also more strong and exactly
round 8,80 m is present some strong mineralisation
of FeS2 (average thickness 2-3 cm maximally). The
structure is more pell-mell and schistosity is
lessly clear. The total colour of this type of
rock is dark gray-green. The average gradient of
foliation is 400 round.

The strongly calcarcous coarse-grained and medium-
grained amphibolitic greenstone with big rodlike
crystales of hornblende, but acicular little bit
present too, with some epidote and the others
calcitic silicates, with biotite, which is
concentrate to little irregular schliers or
lenticles and pellets too. Carbonates creat some
grains, irregular weak schliers, pellets etc..
The basement matter is created by quartz and littl(
bit feldspar too. The structure is porphyroblastic
and pell-mell without some schistosity. The total
colour of this rock is green gray. The minerali-
sation of FeS2 but, with FeS too is present, but
poor only altogether, locally is more strong, but
maximally with the average thickness 0,5 - 1 cm.
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13,10 - 15,30

15,30 - 16,15

16,15 - 16,75

16,75 - 17,50

17,50 - 40,30

4o,3o - 41,10

The tender-grained or locally medium-grained
epidotic and strongly calcarcous greenstone with
not so much little rodlike crystales of horn-
blende, with not much chlorite, with some very
small micas of biotite, with a lot of grains of
carbonates. The basement matter has much quartz
and little fedlspar is present too. This type of
rock commemorate some different and a crossing
type keratophyre and calcarcous greenstone. The
white quartz creat a lot of paralell or little
bit oblique veins or very weak intercalations
(maximally 0,5 - 1 cm i average). The structure is
tiny-porphyroblastic, pell-mell, without the clear
schistosity. The total colour of this rock is gray.
The average gradient of foliation is 45° round.
Impregnation of sulphides is very poor or scarce
only.

The medium grained amphibolitic ureenstone as
well as in 0,00 - 0,70 m. The average gradient
of foliation is 45° round.

The white or white-gray hydrothermal quartz with
a vertical network of little joints. Some small
inclusions of the basement amphibolitic greenstone
are nresent, with some weak acreole of epidote
and biotite round and with some mineralisation of
FeS2 and CuFeS2. CuFeS2 creat some irregular
grains 1-3 mm or bigger in average in example at
16,55 m round. Magnetite is present scarcely too
in the basement quartz and creat small grains
(0,5 and maximally 1 mm big in average).

The strongly chloritic and biotitic greenschist
with epidote, with rodlike and acicular small
crystals of hornblende and aktinolite, with the
others calcitic silicates and with quartz. Some
pellets and schliers of carbonates are present
scarcely only. The mineralisation of FeS2 and
FeS little bit too is present but poor altogether
only. The structure is porphyroblastic with clear
schistosity. The total colour of this rock is
dark green-gray or dark gray-green. The average
gradient of a foliation is 4o round.

The impregnated homogenitic ore of FeS2. CuFeS2
is present too, but very small. FeS is present
scarce only. The colectore rock of this ore
is white or white-gray quartz. In 36,10 m (2 cm)
and in 37,95 m (1 cm) are present some positions
of carbonates, white colour. In 39,65 (5 cm) and
in 39,95 m (1 cm) are some positions of white
quartz with much chloritic and biotitic inclusions
and with some grains, schliers, pellets etc. of
carbonates, without some mineralisation of
sulphides, but some crystales of hornblende are
present too.

The medium-grained and coarse-grained amphibolitic
greenstone, with a lot of rodlike and acicular
crystales of hornblende, aktinolite, epidote and
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chlorite and with quartz too, but not so much.
Carbonates are present also more few. The
impregnation of FeS2 and CuFeS2 is strong but
poor altogether. In 40,40 - 40,50 m is a
homogenitic position of FeS2 mostly as well as
in 17,50 - 40,30 m.

	

41,10 - 41,30 The impregnated homogenitic ore as well as in
17,50 - 40,30 m.

	

41,30 - 43,00 The sericitic, biotitic micaschist with chlorite.
The basement matter of this rock creat mostly
quartz. Epidote, amphibole, aktinolite are
present like aceesoric minerales. Biotite creat
small micas which creat mostly the covers of
foliations, plates like sericite. The minerali-
sation of sulphides is scarce only (mostly small
grains of Fe32 only). The schistose structure is
little bit clear. The total colour of this rock
is gray and bright gray, little bit green. The
average gradient of foliation is 40° and 45°
round. Quartz creat some paralell, or little bit
oblique weak, mostly irregular veins, inter-
calations (2-5 mm thickness maximally). Some weak
intercalations, veins, schliers or pellets of
carbonates are scarce only.

The position of white quartz, with some irregular
small schliers or scales of chlorite (inclusions).
The same impreunation of sulphides is scarce
only; but locally is present some little scales
of FeS.

The sericitic and biotitic micaschist the same as
in 41,30 - 43,00 m, but with little bit more
impregnation of FeS2 mostly. The average
gradient of foliation is 40°-45° round.

The white quartz as well as in 43,00 - 43,20 m.

The biotitic greenschist with chlorite, epidote
and with the others calcitic silicates, with
some small acicular or rodlike crystales of horn-
blende. The basement matter is created by quartz.
Carbonates creat some small grains, pellets or
schliers. Some mineralisation of sulphides is
scarce only. The structure is porphyroblastic
with not much clear schistosity. The total colour
of this rock is green gray. The average gradient
of foliation is 50° round. In 49,75 - 50,00 m are
some paralell veins of white-gray quartz (1 cm
thickness), which exchange with intercalations
of coarse-grained amphibolitic greenstone and
medium-grained amphibolitic greenstone. The
stronu impregnation of FeS2 mostly are present
on the boundary of these positions (1-15, cm
thickness maximally) or in quartz positions.

43,00 - 43,20

43,20 - 46,00

46,00 - 46,25

46,25 - 50,90
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50,90 - 55,15

55,15 - 56,05

56,05 - 61,70

61,70 - 61,95

61,95 - 62,40

The strongly chloritic greenschist with micas
of biotite, with much epidote and with very small
acicular crystales of hornblende and aktinolite,
but few only. This positions of greenschist
exchange with tiny or tender-grained amphibolitic
greenstones. The both types of rock cross to
the other very gradually. The structure is
ophitic-compacte without much clear schistosity.
Carbonates and quartz creat very weak positions
and veins, paralell mostly, but not so much.
The mineralisation of sulphides is scarce only.
The total colour of this rock is grey-green. The
average gradient of the foliation is 500 round.
In 52,50 - 52,55 m, in 53,30 - 53,35 m, in 53,80
- 53,85 m, in 54,60 - 54,65 m and in 54,90 - 54,95
m are some positions of white-gray and gray quartz
with some very scarce impregnation of FeS2 mostly.

The strongly biotitic and chloritic greenschist
with epidote and with not mucb small acicular or
rodlike crystales of hornblende. The other
calcitic silicates are present too. Carbonates
creat some grains, weak schliers, pellets, lentic-
les etc.. Quartz creat a basement matter of rock
and also some weak veins, pellets etc.. The
mineralisation of sulphides is scarce only. The
schistosity isn't so much clear. The total colour
of this rock is green-gray or gray-green. The
average gradient of a foliation is 45° round.

The tender-grained or tiny-grained amphibolitic
greenstone, with epidote in the basement matter,
with not so much micas of biotite (transversal
too) and with very weak little paralell veins of
carbonates mostly (the thickness 0,5 - 1 mm
maximally). The structure is tender-porphyro-
blastic with little bit clear paralell
schistosity. The mineralisation of FeS2 wostly
is scarce only. The total colour of this rock
is grean-gray or gray-Green. The average
gradient of s foliation is 65°-70° round.

The strongly calcarcous tiny-grained or medium-
grained amphibolitic greenstone, with a lot of
small acicular or rodlike krystales of hornblende.
The basement matter of this rock creat quartz,
with epidote and with the others calcitic
silicates. Carbonates creat some small Grains
schliers or pellets and the filling of much weak
anthithetic joints. The mineralisation of
sulphides is very scarce or isn't present more.
The structure is blastoophitic with not clear
schistosity. The total colour of this rock is
green-gray.

The motley serie of biotitic and chloritic
greenschist and tender, tiny and coarse-grained
amphibolitic greenstone, with big crystales (rod-
like and acicular) of hornblende and with much
intercalations of quartz in altogether. Carbonates



FOLLDAL VERK
5 •

62,40 - 66,45

creat also some irregular schliers, pellets and
grains, but not so much. The structure is
phacoidal, blastoophitic, with not clear
schistosity mostly. The mineralisation of some
sulphides is very scarce only (FeS2). The total
colour of this rock's complex is green-gray or
dark green-gray.

The sericitic micaschist with chlorite and biotite
and with quartz and epidote (little) in basement
matter of this rock. Garnet creat a lot of grains
(2-3 mm, but 5 mm and more big téo in average).
Between 62,40 - 62,70 m are present big acicular
and rodlike cyrstales of hornblende. Carbonates
and quartz mostly creat some weak intercalations,
schliers, pellets etc. The structure is
phacoidal and little bit phacoidal schistose. The
total colour of this rock is bright green-gray.
The mineralisation of sulphides is very scarce
only or isn't present. The average gradient of
foliation is 45° round.

This borehole no. 52 was finished at 66,45 m.

(M. Motys).
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Bprhull nr. 53, HJERKINN.

(Petrografical description).

0,00 - 7,40

7,40 - 8,40

8,40 - 9,50

9,50 - 30,25

30,25 - 49,80

The very strong calcarcous biotitic mica schist
with quartz, sericitic and very, very weak impreg-
nation of FeS2 and FeS locallity only. The
carbonatic and dolomite-carbonatic minerals creat
a lot of protractic schliers, pellets, lenticles
etc. (0,5 max. 1 cm thickness in average). The
structure of this rock is a phacoidal or phacoidal-
schistose. The total colour of this rock is bright
gray. The average gradient of foliation is 30° ro
The positions 1-5 cm of average thickness of tiny-
grained chloritic mica schist with biotite and
with very weak impregnation of FeS2 and FeS too
creat some intercalations in 6,20 m and 7,00 -
7,20 m round. The total colour of these inter-
calations is bright green-gray.

The chloritic and sericitic mica schist with very
tiny-grains, with biotite, often the transversal
biotitic micas (max. 1 mm in average). Quartz is
present too and some very weak positions or
schliers of carbonates we can also find. The impreg-
nation of FeS and Fe52 isn't present or is very
weak. The total colour of this rock is brigh'å green-
gray. The average schistosity gradient is 30 round.

It is just the same strong-calcarcous biotitic mica
schist, with a lot of positions schliers, lenticles
etc. of carbonates as in 0,00 - 7,40 m.

It is just the same type of chloritic and sericitic
mica schist like in intercalations in 6,20 m, 7,00

7,20 m and in position 7,40 - 8,40 m. In this
type of mica schist are intercalations of carbona-
tic mica schists type lik in 0,00 - 7,40 m and 8,40
9,50 m. These positions (intercalations) are 5-10

cm and max. 30 mm thick in average in 18,10 - 18,40
m, 15,40 m, 20,25 m and 23,90 - 24,25 m. The
impregnation of FeS or FeS2 or is very,

very weak only. In 13,10 m round is some transversa]
fault with some carbonates and limonite on the
fault place and with the angle of dip 10° about.

It is complex of just the same type of biotitic-
sericitic mica schist with a lot of schlier,
positions or small and big lenticulars of carbo-
nates or dolomitic-carbonates as in 0,00 - 7,40 m
and 8,40 - 9,50 m. In this type of carbonatic mica
schist are intercalations or positions of chloritic
mica sehist like the same type as in 7,40 - 8,40 m
etc. In 47,50 m and 49,20 m are positions of com-
pact chloritic-dolomitic carbonate, of gray-white
colour. The average gradient of foliation is 40°
round. The impregnation of FeS and FeS2
or is very, very weak only.
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49,80 - 61,30

61,30 - 71,60

71,60 - 98,10

98,10 - 115,90

115,90 - 120,75

120,75 - 125,25

2.

The same type of carbonatic mica schist with
transversal biotite as in 9,50 - 30,25 m, without
impregnation FeS or FeS2 or with very very weak
somewhere only. Int this type of mica schist
intercalations of the same type of mica schist as
in 30,25 - 49,80 m. The average gradient of foli-
ation is 50° round.

Just the same type of carbonatic-biotitic mica
schist with typical phacoidal, structure and with
big micas (1-2 mm in average) og biotite (transver-
sal biotite too) ispecialy 70,00 m round, without
mineralisation. Some systems of joints are filling
by carbonates. The intercalations of the other
chloritic mica schists type (10-25 cm thick in
average) are present too. The average gradient of
foliation is 50°-55° round.

The chloritic and biotitic mica schist with some bu
not so much (1-2 cm thick) positions of chloritic
carbonates or dolomitic-carbonates. The biotite's
micas are transversal somewhere. The quartz and
albite are present too. Garnet by microscopic not
exist. The total colour of this rock is dark gray
green or dark green-gray. The average schistosity's
angle of dip is 550-600 round. In 87,40 - 87,60 m
is the same type of carbonatic-biotitic mica-schist
as in 0,00 - 7,40 m etc. Just the same rock but
with more much biotite (transversal too) is in
intercalations in 83,90 m about. The average gradi-
ent of foliation is 500-550 about. In 89,35 m round
is the transversal fault with the angle of dip 5°
round.

The carbonatic chloritic and biotitic mica schist
just the same type as in 0,00 - 7,40 m etc. In
103,15 - 103,30 m and 105,80 - 106,00 m are some
more strong mineralisation of FeS in some pellets,
schliers etc. which follow schistosity. In 111,90 -
112,10 m is some little bit strong impregnation
FeS and FeS2 too. The strong impregnation is in
113,10 - 113,85 m, there are three compact positio
with ore mineralisation of FeS and little FeS2
(exactly in 113,12 - 113,17 m, 113,33 - 113,40 m
and 113,68 - 113,80 m). In 114,10 - 114,80 m is
weak mineralisation of FeS by grains and some
pellets. The average gradient of foliation is 65°-
70° round.

The chloritic mica schist with biotite and with
weak mineralisation (impr.) of FeS. A lot of weak
positions and schlier or pellets, which are
parallel with foliation creat carbonates or dolo-
mitic-carbonates. Somewhere rock is without ore
impregnation. The total colour of this rock is
gray-green. The average gradient of foliation is
650 round.

The tiny- og tender-grained greenschist or green-
stone with chloritic, amphibole very few only,
carbonates etc. The very, very poor (weak) impreg-
nation mostly of FeS is present too. The weak
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125,25 - 129,70

129,70 - 132,45

132,45 - 138.65

138,65 - 143,50

positions (max. 1 cm) of carbonates are somewhere
too: The total colour of rock is green or gray.
green. The average gradient of foliation is 70°
round.

It is the complex of carbonates and chloritic
carbonate, biotitic mica schist with quartz,
carbonates and chlorite too, chloritic schist, mica
schist without garnet etc., which exchange between
them. I carbonate or dolomitic-carbonate partes is
present some mineralisation of FeS and FeS2 too.
This one is very poor. Exactly exist in 125,25 -
125,50 m and 126,60 - 126,80 m. The average
gradient of foliation is 70° round.

The chloritic and biotitic greenschist or mica-
schist with a lot of pellets, schliers, lenticles
etc. of carbonates. The mineralisation of FeS is
very poor only. The mineralisation of FeS is very
poor only. The total colour of this rock is gray-
green or green. The average gradient of foliation
is 65° round.

The very relation complex of rocks that are
exchanging among them, as in 125,25 - 129,70 m.
In 136.10 - 136,20 m is more strong and very
strong mineralisation of FeS2 with some CuFeS2 and
FeS too. On the other some places is mineralisation
of FeS mostly very poor only - in example in
134,80 - 135,15 m. in 135,65 - 135,80 m, in 137,20
- 137,45 m. The average gradient of foliation is
70° about.

The chloritic greenschist or mica-schist with
biotite and transversal biotite too. Quartz is
present too. The rock has a lot of very weak
paralel positions or schliers and pellets, which
creat carbonates. The total colour of this rock
is gray-green or dark gray-green. The average
gradient of foliation is 75 round.

The borehole was finished at 143,50 m.

(M. Motys).
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THE BOREHOLENO. 53 Tverrfjelletmine , level VI
X = - 38,0 , Y = + 239,3.

(The beginningof a gradientof this borehole is - 65°).

The brief petrograficaldescription,

0,00 - 0,75


0,75 - 1,70

1,70 - 16,00

16,00 - 16,95

16,95 - 16,98


16,98 - 18,25

18,25 - 18,30


18,30 - 18,45


18,45 - 21,95

21,15 - 23,75


23,75 - 25,70

25,70 - 26,63


26,63 - 27,80


27,80 - 28,05

28,05 - 29,63


29,63 - 31,30

31,30 - 34,40

The amphiboliticgreenstone.

The same amphiboliticgreenstonewith a lot
of paralelpositionsof quartzwith impregna-
tinn of Fe32.

The amphiboliticgreenstoneas well as in
0,00 - 0,75.m.

The amphiboliticgreenstoneas well as in
1,70 - 16,00 m but with soMe positionsof
coarse-grainedamphiboliticgreenstonewith
some irregularweins or positionsof quartz
with impregnationof FeS0 mostly with pellets,
schliersand grains of cb.rkson.

The white quartz.

The blue-grayquartzitewithout impregnation
of sulphides.

The white quartz.

The coarse-graincdamphiboliticgreenstone.

The amphiboliticgreenstoneas well as in
1,70 - 16,00 m.

The white or white-grayquartz with poor im-
pregnationof FeS, with some schliersof car-
bonates and with kome weak intercalationsof
epidoticgreenstoneand greenschiestwith chlor-
ite and small hornblendecrystals.
Some more stronglyimprecnationofFeS2 in 22,60
22,90 m.

The medium-grainedamphiboliticgreenstone.
Th8 averagegradientof this foliationis 35 -
40 around.

The strong impregnationof FeS2.

The biotiticmica schistwith poor impregnation
of FeS2 with some hornblendeand chlorite.

The strong impregnationof FeS2.

The gneissic schist, stronglybiotiticwith
chloriticwithout impregnationof FeS2.

The coarse-grainedamphiboliticgreenstonewith
poor impregnationof FeS2 mostly only.
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34,40 - 34,60

36,60 - 101,25

101,25 - 102,20

102,20 - 107,00

107,00 - 112,45

112,45 - 113,60

113,60 - 117,05

117,05 - 118,10

The same as in 29,63 - 31,30 m with some poor
impregnationof FeS2.

The strong impregnationof FeS2. Between
88,50 - 91,10 m and 94,50 - 95,00 m is present
strong impregnationof Fe304 creat also inter-
calations.

The medium-grainedand coarse-grainedamphiboli-.
tic greenstonewithimpregnationof CuFeS0 and
with FeS, with thick positionsofwhite qtartz
with impf,egnationofFeS„ mostly. In 101,75 -
101,80M, 101,85 - 10240 m and in 102,15 -
102,20m are presentpositionsof the white
quartz.

The medium-grainedand tiny-grainedamphibol-
itic greenstonewit'nweak weins of quartz.
Very, vey weak ipregnation of sulphidesor
without.

The medium-grined and more coarse-grained
amphiboliticgreensone on some pJaceswith
more stronglyimpregnationof FeS, mostly.
In 107,00 - 101,15m, 107,40 - 107,60m, 107,80-
107,95m, 106,70 - 109,10m and in 109,15 -
109,30 m is presentpositionsof :hite or white-
gray quartz with poor impregnationof FeS2 and
gray quaftzitewithout impregnation.

The ampaiboliticgreenstoneaH well as in 102,20-
1D7,00 m with more quartziteintercalat.
In 112,20 - 112,50 m and in 112,55m are 3-5 cm
thicknesspositionof quartz without impregna-
tion of FeS2.

The motley serie of the biotiticand biotitic-
chloriticgreenschistmedium-and.coarse(little)
grainedgreenstonewith some positionsof quartz
(1 - 5 cm thicknessmaximal),In114,75 - 114,90 m
is presentbiotiticand seriticmica schist with
amphiboliticrodlikeand acicularcrystals.
In 115,70 - 116,05 m is presentbiotiticand chlo
ritic mica schist. In 116,1L and 116,50m (5
and 3 cm) is presentquartz. In 116,80m is
present quartz and fouldingquartzwith FeS„
impregnationand coarse-grainedamphibolitib
greenstone.

The medium-grainedand tiny-grainedamphibolitic
greenstone. In 117,30 - 117,35m, 117,50 -
117,65 m and in 117,70 - 117,90 m is present the
gray and white-grayquartz withoutminerals.
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THE BOREdOLENO. 54 Tverrfjelletmine,levelVI
X = - 56,6 Y = + 159,2.

(The beginningof a gradientof this b-reholeis + 00).

The brief petrograficaldescription.

0,00 - 6,20

6,20 - 6,40

6,4 - 11,50

11,50 - 15,55


13,35 - 13,60


13,60 - 14,80

14,80 - 16,95

16,95 - 17,35

17,35 - 17,85

17,85 - 18,10

18,10 - 18,20

18,20 - 18,90

18,90 - 119,80

The tiny-grainedand tender-grainedamphibol-
iticgreenstonewith weak intercalaton of green-
schistwith schliers , grains of carbonates
(weak only much). In 2,40 m and 4,00 m is 5 cm
quartz weins.

Keratophyrewith a lot of smallrodlikecryst-
ales of hornblende,biotite.

Greenschist amphibolitic, crystales, carbonates
quarts, veins, foulding, FeS2 impregnation
9,45 m, 9,70 m but poor only. Biotite creat
schliers, lenticles etc. On some places
foulding 9,50 - 9,60 m.

As well as in 0,00 - 6,20 m.


As well as in 6,20 - 6,40 m.

The motley serie of the greenschistwith much
biotitewith amphiboliticcrystalesfolding on
some places. A lot of weak intercalations,
schliersate of carbonates+ quartz too with
quartz sosit. some impregnationof FeS2.In
14,35 m with coarse-grainedgreenstnnepnsition
2 - 3 cm thickness.

The greenstonewith 5 - 7 cm position of green-
schist with acicularamphiboliticcrystales

cm). Some very poor impregnationof EeS2
ispresentonly.

The quartz (breccie)with inclusionsof base-
m(entrock (greenstone,greenschist).

As well as 14,80 - 16,95 m. Some impregnation
of FeS2-is presentvery poor only.

The biotiticgreenschistwith weins of carbon-
ates or quartz.

The coarse-grainedamphiboliticgreenstone
with some impregnationof FeS2 mostly.

The quartzyamphiboliticgreenstone. In 18,50 m
is present impregnationof FeSo with a lot of
weak wejns of quartsandcarbon:

The ';ositionof FeS2 or strong impregnation
in quarLz.
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2.

19,80 - 21,75

21,75 - 22,50


22,50 - 22,60

Motley serie coarse-grained greenstones
with a lot of biotite, hornblende with some
intercalations of maculose chloritic green-
schist carbonates creat grains veins, quartz-
weak positions, quartzite too. Some weak
intercalations of types of greenstone
commemorate amphibolitic-keratophyre. Detween
21,00 - 21,10 m quartz, alltogether impr.
of FeS2 poor only. (Quartzite with amphi-
bolitic with impr. of Fe52 little bit strong)

FeS2 ore - strong impregnation in quartz.

Carlcarcous and quartzy amphibolitic green-
stone - keratophyre with impregnation FeS
and FeS2.

	

22,60 - 31,10 Motley serie greenschist (biotitic hornblende,
with some posit of greenstone.

	

31,10 - 31,35 Sericitic and chloritic strongly biotitic
micaschist - greenschist with a lot of
carbonates grains schliers.

	

31,35 - 31,60 Medium-grained or little bit corase-grained
greenstone with a lot of irregular schliers,
véins, pellets of carbonates and quartz to-
gether. In 31,50 m (2 cm) strong impregnation
FeS with CuFeS2.

	

31,60 - 32,20 Biotitic gneissic schist with a lot of
lenticles schliers of carbonates, quartz with
some chloritic and a lot of grains of
carbonates. Impregnation of sulphides poor
only. 31,90 - 32,10 m - quartz.

	

32,20 - 32,70 Motley serie, exchange corase - greenstone,
tiny-grained greenstone and posit quartz
with impregnation of FeS2 mostly. Round
32,40 m (3 cm) strongly impregnation of FeS
with CuFeS2.

	

32,70 - 33,90 Coarse-grained amphibolitic greenstone with
a lot of epidote in basement matter (big
acicular crystals of hornblende) impregnation
poor, very scarce.
33,20 - 33,30 m - quartz
33,40 - (3 cm) - quartz.

33,90 - 34,00


34,00 - 34,10

34,10 - 36,50


36,50 - 36,75

FeS2 ore.

Coarse-grained greenstone with FeS2
impregnation.

FeS2 ore.

Chloritic-structure biotite micaschist with-
out impregnation of sulphure in 41,45 m (2 cm)
position the same rock.
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36,75 - 51,35

51,35 - 53,30

53,30 - 54,20

54,20 - 57,20

57,20 - 57,40

57,40 - 65,80

65,80 - 66,90

66,90 - 68,10

3.

FeS2 ore.

The tender and tiny-grained amphibolitic
greenstone with a lot very weak veins of
carbonates and quartz impregnation of
sulphides very poor.

Quartztie-gray or white-gray, blue-gray too
impregnation present scarce.

Tiny-grained and tender-grained greenstone

with some weak intercalations of greenschist
(biotite) impregnation FeS2 very poor.

Secretion quartz-white, in 57,30 m and
57,35 m is 0,5 cm and 1 cm thickness
irregular lenticles of FeS2.

Tiny-grained amphibolitic greenstone with

a lot of very weak little paralell veins or
intercalations of carbonates and quartz.
Secretion quartz in:

	

60,95 61,20

	

61,10 2 cm , 61,60

	

63,40 4 cm .

58,95
{ 2
3 m),

- 58,90 m,

63,30 (5 cm),

Motley serie biotite greenschist with epidote
chlorite and some intercalations of tiny-

grained greenstone and epidote. In 66,75 m
some impregnation of FeS2 in 66,40 m folding

zone.
66,50 m }

f aults' zone breaking of the core
65,70 m

Tiny-grained amphibolitic greenstone as well
as in 57,40 - 65,80 m.
In 66,90 - 67,00 quartzite.

(M. Motysi)
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THE BOREHOLE NR. 55
Tverrellet mine, level 6 th
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THE BOREHOLENO. 55, Tverrfjelletmine, level VI
X = - 56,6 , Y = + 159,2

(The beginningof a gradientof this borehole is - 60°).

The brief petrograficaldescription.

0,00 - 7,10

7,10 - 36,75

36,75 - 37,90

37,90 - 44,80


44,80 - 44,95

44,95 - 53,20

53,20 - 64,70


64,70 - 65,75

65,75 - 66,90

The motley serie of the amphiboliticgreen-
schistand amphiboliticgreenstonewith inter-
calationsof quartz with poor impregnationof
FeS (scales)mostly.

The tiny and medium grainedamphiboliticgreen-
stone with poor impregnationof FeS, and FeS.
Between 13,80 - 14,25 m is presert position

of the white quartzwhithoutminerals. In
12,40m(5cm),between 17,10 - 17,15 m, in 20,10 m
(5cm),between 34,90 - 34,95 m and between
35,45 - 35,50 m are presentsome positionsof
the white quartz.

The tiny and tender-grainedamphiboliticgreen-
stone.

The same rock as in 7,10 - 36,70 m.

The positionof the white quartz without im-
pregnation.

The coarse-grainedamphiboliticgreenstone.
Th8 averagegradientof this foliationis 30 -
35 around.
Between 45,10 - 45,25 m is pre.ont some posit-
ions of the white-grayquartzwith some imp-
regnationof FeS, (in 45,15 m 2cm thick komp-
act pos*tionofFS2). In 47,00 - 47,40 m,and
in 49,20 - 49,50 m are presentpositionsof
the white quartz. In 49,65 - 49,70 m is present
a positionof the white ouartzwithoutminer-
als. In 46,80 - 47,00 m is presenta myloni-
tic sone.

The same rock as in 37,90 - 44,80 m. In
60,00 - 60,20 m is presenta myloniticsone.

The motley s rie of greenschistand greenstone
with a lot of irregularintercalationsate of
quattz (hornblende,biotite,epidote,chlorite)
with some poor impregnationof FeS2 scarcely
with FeS.

The medium and coarse-grainedamphibolitic
greenstonewith poor impregnatiOnof FeS0.
In 65,80 - 66,00 m is presenta very strbrig
impregnationof FeS2.
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66,90 - 127,00 The strong impregnationof FeSo. In 67,00 m
around is present some inclusibnof the coar-
se-grainedamphiboliticgreenstone. In 70,95 m
(5 cm) is presentthe white carbonates. In
101,90 - 102,10m is presentthe biotitic
gneissic schistwithout impregnation. Between
124,20 - 127,00m is presentFez0Acreatweak
parallelpositions(from125,70'm'ismore Fe304
strong.

	

127,00 - 127,20 The gray and dark gray quartzitewith impregnat-
ion of FeS2 mostly and without Fe304.

	

127,20 - 130,40 The gray and dark gray quartzite6 Thenaverage
gradientof this foliationis 3r5 - 40' around.
Some very, very poor impreFnationof Fe52 is
present.
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THE BOREHOLE NR. 60G,
Tverrfjelletmine, the level 6th.
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THE BOREHOLE NR.61G
Tverrfjellet mine the level 6th.
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THE BOREHOLE NR. 62 G.
Tverrfjellet mine, the level 6th.
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THE BOREHOLE NR. 68 G., Tverrfjelletgruva,
on the level 5th -West.
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TEE BOREHOLE NR. 68 G Tverrfjelletgruva, the level 5th - West

the horizontal borehole,in the begining with the direction

The retrograficaldescription :

0,00 - 0,60 The conglomerate (position)in the amphibolitic,quartzygarnet mica
schist. This conglomeerateis created by the rolled pabbles,which
are strongly stretchedmostly and which are created by quartzite,
quartz,keratophyreand scarcelyby limestone too. The small rodlike
or acicular norphyroblastsof hornblendeare mobilisatedin some
schliers or pellets. The bassement matter creat amphibolitic,quartzy
biotitic and little bit chloriticmica schit with not much little
grains of Rarnet. The structure is phacoidal and conglomeratic.The
total average colour of this rock is gray and little bit bright gray
too.

0,60 - 5,70 The amrhibolitic,stronglyouartzy,littlebit chloritic,biotiticand
sericitic mica schist,scarcelywith some small grains of garnet too.
In the bassement matter are present soda-limefeldspars too enough.
The total structure is blastoporphyricwith little bit clear only
total schistosityor some grain clongationalong it. The total ave-
rage colour of this rock is little bit green bright gray. The total
average gradient of this not so clear foliation is 500 about. Some
irregular little grain or little flakes of some ore sulphidicmine-
rales are present very scarcely only.

5,70 - 6,30 The metaquartziteor maybe some type of keratophyrerock with a lot
of acicular and rodlike porphyroblastsof hornblende(theaverage
grain size is 5mm but lOmm or 15mm maximally too) and very scarcely
with some small grains of garnet. The bassementmatter is created
by quartz and quartzite,but soda-limefeldspars are present very
much too in. The structure of this rock is blastoporphyric.The to-
tal colour of this rock is bright gray. Some foliation isn't cleat
enough. This rock is without ore sulphidicmineralisatton.

6,30 - 18,50 The biotitic and strongly quartzy and amphibolitic,littlebit seri-
citic and chloritic mica schist with not much small grains of gar-
nat,irregularmostly only. H ornblende creat a lot of acicular and
fodlike rorphyroblastswhich have the g-ai sice 3-5mm in average,
but lOmm maximally too. The structure is blastoporphyricand phacoi-
dal-schistose.The total colour of this rock is gray and locally lit-
tle bit green gray. The average gradient of this foliation is 500-
- 600 round. Some ore sulphilicmineralisationisn't present.

18,50 - 39,80 The chloritic-biotitic,quartzygarnet mica schist with a lot of
small and little acicular and rodlike porphyroblastsof hornblende
and scarcely aktinolite too. Garnet c-eat some small irregular
grains mostly and quartz creat a lot of schliers,relletsand spots.
The structure of this rock is phacoidal and rhacoidal-schistose.
The total colour of this rock is little bit geen gray. The average
gradient of this foliation is 6 0° about,locally20°too(35,00m).

39,80 - 47,90 The strongly quartzy,perhapskeratophyrerock with a lot of rodli-
ke and acicular porphyroblastsof hornblende(thegrain size is 1cm
in average,but locally 1,50m and more too) and with some big,but
mostly irregularand crushed grains of garnet(thegrain size is
1cm in average about,but 0,5cm too). In the bassement matter are
present very much soda-lime feldspars(albitemostly). Locally are
present some little spots of carbonates(dolomite-ancerite?).Some
ore sulphidicmineralisationisn't present mostly. The structure
of this rock is blastoporphyricand blastoophiticmostly. The to-
tal colour of this rock is bright gray. The average gradient of this
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rock isn't so clear,but little bit only along some grain clonga-
tion is 500 and 60° about and along some thin the chloritic,bioti-
tic garnet mica schist's intercalations.

	

47,90 - 52,10 The chloritic,biotitic,stronglyquartzy mica schist,mostlywithout
some grains of garnet. Quartz cceat a lot of small schliers and
pallets. Some ore sulphidicmineralisationisdt present mostly.
The structure is phacoidal-schistoseand schistose.The total co-
lour ef this rock is little bit green bright gray.

	

52,10 - 60,40 The chloritic-biotitic,nuartzygarnet mica schist as well as in
18,50 - 39,80m,butmostly with more big irregular grains of gar-
net. Some ore sulphidic mineralisationisn't present mostly. The
amerage gradient of this foliation is 60°- 650 round,but locally
40° and 45° about.

	

60,40 - 62,60 The strongly chloritic,biotiticquartzy mica schist,witha lot of
schliers or pellets and spots of quartz and scarcely only with so-
me small rodlike and acicular porphyroblastsof hornblende.Some
grains of garnet are present very scarce only. Locally only are
present some little irregular grains or some little flakes of FeS2
and more scarcely of FeS. The structure is phacoidaland phacoidal
schistose and locally little bit folded by the flat fokds mostly
of the CM and MM amplitude.The total colour of this rock is little
bit green gray. The average gradient of this foliation is 60°-65°
about,but locally 750 and 80° too.

62,60 - 62,a The bright gray quartzite with some little sciliers of the chloritic
mica schist's matter and with little bit strongly impregmationof
FeS2 mastly,but very poor and weak in the total.

	

62,65 - 63,90 The strongly chloritic,biotiticquartzy mica schist as well as in
60,40 - 62,60m,butwith little bit more FeS2 impregnation,which
is in the total very poor and weak too. The average gradient of this
foliation is 75°- 80° about.

The chloritic,biotiticquartzy mica schist,witha lot of schliers
and pellets of quartz and quartziteand with some small grains of
garnet too. In this rock and espocially in the quartziticintercala-
tions are present some impregnationsof Fe52 mostly,littlebit stron
gly,but poor and weak in the total. The structure is phacoudal
schistose and phacoidal locally with some flat folds of the CM amtli
tude mostly. Betteen 66,10 - 6,30m are present some irregular
schliers and little irregular intercalationsof dark gray myllo-
nitic matter. The total colour of this rock is little bit bright
green-gray or gray. The average gradient of this foliation is 750
about,but locally 60°- 65° too.
Between 64,15 - 64,18m 64,35- 64,50m 6 5,10- 65,35m, 67,00-
- 67,03m, 67,70- 67,90m and between 68,00- 68,15mare present
some position of bright gray quartzite,locallyonly with some little
schliers of chloriticmatter and with strengly impregnationof
FeS2 mostly,but poor in the total.

	

68,35 - 75,10 The strongly chloritic,hornblendegreen schist (motleyserie),with
a lot of acicular and rodlike porphyroblastsof hornblende and
with some schliers and pellets of quartz matter and with some
irregular grains of FeS2mostly.The total structure is blastopor-
phyric-schistose.The total colour of this rock is lit'le bit dark
green-gray.The average gradient of this foliation is 35° about.
Round 68,50 - 68,60mis presentsomeirregularintercalationof
bright gray quartzite,withsome small irregular grains of FeS2
mostly and with the pyritic hem on the borders. The same interca-
lations of quartzite are present in 69,30 - 69,55mand in 71,35-
71,50m.
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THE BOREHOLE NR. 69 G. , Tverrfjelletgruva,
on the level 5th-West.
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TH E HOREHOLE NR. 69 G ( on the level 5th - West,Tverrfjelletgruva)

the angle of dip of this borehole is 60°,in the begining and direction

The petrograficaldescription:

	

0,00 - 2,10 The stronEly quartzy hornblende,biotiticand little bit chloritic
mica schist,witha lot of schliers of quartz. The amphibolite creat
very much small acicular porphyroblasts,whichhave locally some not
so clear the total Erain clongation.In this rock is presentthe soda-
lime feldspar,stronElyenough. The total structure of this rock is
blastoporphyricand blastoophiticschistose.The total colour of
this rock is bright gray,locallylittle bit green too. The average
gradient of this foliation is 20° about.

	

2,10 - 5,30 The conglomerate,withthe rolled pebbles of quartz or quartzite and
scarcely of keratophyre too. The groundmassof this conglomerateis
created by the hornblende,chloriticand little bit biotitic,strongly
quartzy mica scist,with some small grains of garnet scarce only.
The total colour of this rock is little bit green gray and Eray.
The total rock cleavage is little bit clear only and the averaRe
gradient of it is 20°- 25° about.

The strongly quartzy hornblende,biotiticand little bit chloritic
mica schist as well as in o,00 - 2,10m. The average gradient of this
foliation is 20°about,butround 12,00m 45° too.

12,90 - 39,20 The strongly quartzy,biotiticand little bit chloritic,hornblende
and garnet mica schist. The hornblende creat a lot of rodlike and
acicular porphyroblastsand garnet some small irregular Erains.
The total grain clongation is little bit clear. The structure is
blastopornhyric-schistose.The total colour of this rock is gray,
little bit green gray and bright gray too. The average gradient of
this foliation is 40° about.

39,20 - 53,20 The sericitic,chloriticand biotitic garnet mica schist,wutha lot of
schliers and Dellets of quartz. Locally are present some small rod-
like and acicular porphyroblastsof hornblende.The total structu-
re of this rock is phacoidal-schistoseand schistose.The total
coour of this rock is Eray and little bit green gray too. The ave-
rage gradient of this foliation is 50° - 55o about.

53,20 - 59,00 The conglomerateas well as in 2,10 - 5,30m. The average gmadient
of this total foliation is 55° about.

59:00 - 98,40 The biotitic,littlebit chloriticand sericitic,stronglygarnetic
mica schist,withsome schliers or pellets of auartz. The garnet
creat very much small automorphicand little bit hypidiomorphic
grains of brown-Dink colour mostly. The total structure of this
rock is phacoidal-schistoseand schistose.The total colour of
th is rock is bright green gray and gray. The average gradient of
this foliation is 40°about and in 79,00m round 20° about.

98,40 - 105,80 The strongly quartzy rock,withsoda-limefeldspars and wit a lot of
small aciculat and rodlike porphyroblastsof hornblendeand with
very much small grains of garnet(hypidiomorphicand crushed too).
This rock remind some type of the metakeratophyre-tuphiteatc.
The structure of this rock is blastoporphyricmostly,withnot so
clear the total grain clongation.The averape colour of this rock
is bright gray. In this rock are present some little flakes or
another little irregularforms of FeS and of Fe32,but more scarcely.
The average gradient of this foliation (?) is 20°routd.

5,30 - 12:90
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105180 - 110,80 The strongly quartzy metakeratophyrerock as well as in 98,40 -
- 105,90m,butwith more big,mostlyrodlike,butwith acicular
porphyroblastsof hornblende and with biger grains(crushedoften-
ly) of garnet too. The total structure is blastoporphyric,without
clear grain clongation,butlocally with little bit clear banded
structure in the groundmass(quartz-soda-limefeldspar). The prble-
matic average gradient of this foliation is 500- 550 about.

110,80 -115,00 The biotitic,chloriticand strongly quartzy mica schist,with some
small and little rodlike and acicular porphyroblastsof horn-
blende too,with soda-lime feldspars,butwithout garnet mostly.
This rock has phacoidal and maculose-schistosestructure.The
total colour of this rock is little bit green gray and gray.
The average gradient of this foliation is 550 about.

115,00 - 117,20 The strongly quartzy metakeratophyrerock as wellas in 105,80 -
- 110,80m.The total average gradient of this problematicfolia-
tion is 350 about.

117,20 - 131,30 The biotitic and chloritic,littlebit sericitic,quartzyand gar-
net mica schist,witha lot of little schliers and pellets of
quartz matter. The grains of garnet are little bit biRer and
idiomorphicand hypidiomorphic,crushedtoo. This rock has phaco-
idal-schistosestryLeture,locallywith some flat folds of the DM
and CM amplitude.The to4a1 colour of this rock is little bit
green gray. The average gradient of this foliation of this rock
is 20° and 25° about.

131,30 - 138,50 The strongly ottartzy,sericiticand chloritic,littlebit biotitic
mica schist,butwithout garnet mostly,witha lot of schliers,
pellets and intercalationsof quartz matter and with some minera-
lisation of FeS(pyrhotine)mostly,whichcreat very much little
irregular flakes or irregular small schliers and pellets and the
other irregular forms. This FeS forms clongate mostiv by the tbtal
schistosity.The total structure of this rock is phacoidal-schis-
tose and maculose-schistosetoo. The total averape colour of this
rock is gray and little bit bright gray too. The average gradient
of this foliation is 150- 200 about,but locally 0° and 300 too.
This rock is strongly folded,butby the flat folds only,of the
DM and locally CM amplitude.

138,50 - 147,40 The quartiy,chloritic,sericiticand biotitic mica schist as well
as in 131,30 - 138,50m,butwith some little flakes of FeS searce
only,and locally with some little rodlike ard acicular porphyro-
blasts of hornblende.The total structure is phacoidal schistose.
The average gradient of this foliation is 25°- 30° about,but round
139,00 - 139,50m is 0° about only.
Between 145,55 - 145,75m is present some position (irregular)of
quartzitetwithsome little flakestschliersand with the some
local network of little veins of FeS mostly only.

147940 - 151,50 The strongly quartzy hornblendeand chloriticmica schist,with
not much sericite and biotite too andwith a lot of schlier and
intercalationsof quartz or quartziticmatter. In this rock are
present some positioisofvery strong impregnation,locallyof FeS
mostly only and locally of FeS2 wit little bit FeS too. These posi-
tions' average thicknessare 1 - 1,5cm maximally only. FeS creat
some little irregular forms or little flakes too and FeS2,which
is present scarcely,creatsome irregular grains mostly. In the
total scale is this impregnationpoor and weak only. The total
structure of this rock is parallel anr,phaccidal schistose,locally
folded by the flat folds of the DM amplitude.The total colour of
this rock is gray and little bit bright gray too. The average gra-
dient of this foliation is 10°- 15e and round 150,00 - 151,00m
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Between 150,40 - 150,90m is present some position of little bit
chloritic and sericiticquartzite,withsome schlierc and interca-
lations of the strongly quartzy hornblende,chloriticmica schists
and locally only with some little flakes or another irregular forms
of FeS mostly and FeS2 scarcely only.

151,50 - 152,00 The little bit chloriticand sericiticquartzite,withlittle bit
clear the total banded structure and with some little flakes or
irregular forms of FeS mostly and of FeS2 scarcely only. Scarce
only are present some little bit biger irregular forms of FeS
mostly. The total colour of this rock is bright gray and gray.
The average gradient of this the banded structure is 200 about
and locally is this rock folded by the folds of the DM and CM
amplitude.

152,00 - 155,80 The quartzy,chloriticand little hit bi titic mica schist with
some little rcdlike and acicular porthyroblastsof hornblende and
with a lot of schliers and pellets of quartz matter. The soda-lime
feldspar and some carbonatesare present too. Scarcely are present
some little irregular forms or little flakes of FeS2 and FeS too.
The structure of this rock is phacoidaland maculose-schistose.
The total colour or this rock is little bit green gray. The avera-
ge gradient of this foliation is 20°and 25° about,but round
154,50 - 155,00m is Ø0 too. This rock is locally folded by the

flat folds of the fhe folds of the DM amplitude.
Between 155,10 - 155,30m is present some old myllonitic zone with
a lot of irregular schliers and intercalationsof the dark myllo-
nitic matter.

155,80 - The quartzy,amphiboliticgreen schist,locallywith some interca-
lationd of amphiboliticgreenstone.The chlorite and scarcely se-
ricite are present too. The hornhlende creat some little rodlike
and acicular porphyroblasts.In this rock are present a lot of
schliers,pelletdof quartz and some spots or grains of soda-ltme
feldspar and of some carbonates(dolomite-ancerite)too. Some very
poor and weak impregnationof little flakes and of another irre-
gular forms of FeS and FeS2 too is present too in thid rock. The
total structure is maculose-schistoseand phaccidal schistose too.
The total colour of this rock is green gray and gray. The average
gradient of this foliation is 15°- 20° about,but round 162,00 -
- 163,00m is 400- 450 about.
P etween 162,20 - 162,60m is present the position of the amphibo-
litic-chloriticgreen schist with very strong infiltrationof the
quartz feldspar matter,withbiger(coarsegrain) acicular and more
rodlike porphyroblastsof hornblende.In this position are present
much more little flakes or another irregularforms of FeS and FeS2.



THE BOREHOLE NR. 71 G,
Tverrfjellet mine, level V
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THE BOREHOLE NO. 71 G, Tverrfjellet mine, level V, west
X = + 15,5, Y = + 767,4 (horizontal
to south-east.

The brief petrografical description.

	

0,00 - 5,80 The strongly chloritic, biotitic and
quartzy garnet mica schist with s phacoidal
schistose structure. The average gradient
of this foliation is 550 - 600 about.

	

5,80 - 5,95 The biotitic and sericitic very strongly
quartzy mica schist with sheeting structure.
The average gradient of this foliation is
800 around.

	

5,95 - 7,95 The strongly chloritic, biotitic and quartzy
garnet mica schist as well as in 0,00 -
5,80 m. The average gradient of this
foliation is 550 around.

	

7,95 - 8,60 The strongly quartzy biotitic and little
bit chloritic and sericitic garnet mica
schist with a lot of rodlike acicular
porphyroblasts of hornblende, without some
grain clongation in generally. The structure
is massive-sheeting and the texture is
blastoporphyric.

8,60 - 15,20

15,20 - 17,90

17,90 - 23,40

23,40 - 27,90

27,90 - 88,40

A conglomerate in a quartzy chloritic,
sericitic garnet mica sbhist with some
small rodlike and acicular porphyroblasts
of hornblende. The rolled pebbles are
created by quartzite mostly and by meta-
ceratophyre too.

The quartzy, biotitic and little bit chloritic
and sericitic garnet mica schist with a
phacoidal schistose structure. The average
gradient of this foliation is 55o around.

A conglomerate as well as in 8,60 - 15,20 m.
Between 21,00 - 23,00 m is present some
tectonic and myllonitic zone.

The myllonitic and tectoni zone in the
quartzy, biotitic and chloritic garnet mica
schist. Between 26,70 - 26,95 m is present
a hydrothermal barren quartz.

The quartzy, chloritic and biotitic garnet
mica schist with a phacoidal schistose
structure. Between 42,60 - 42,80 m is
present the quartzy myllonitic, tectonic
barren breccie. Between 75,80 - 76,20 m is
present a position of a hydrothermal barren
quartzy breccie too.
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88.40 - 89,60


89,60 - 98,90

98,90 - 103,50

103,50 - 112,10

112,10 - 115,50

115,50 - 117.30

117,30 - 124,90

12 4 ,90 - 139.50

2.

The quartzy, biotitic and little bit
chloritin and sericitic garnet mica schist
with a lot of transversal or oblique joints
which are filled by barren hydrothermal
quartz.

The biotitic, chloritic and little bit
serisitic garnet mica schist with a phacoidal
schistose and schistose structure. The
average gradient of this foliation is 45° -
50° about.

The strongly chloritic, little bit sericitic
and little bit biotitic garnet mica schist
with a lot os small and bigger rodlike and
acicular porphyroblasts of hornblende (with-
out some clear grain glongation). The grains
of garnet (bright pink) are mostly little
bit bigger too (2-3 mm in average). The
structure is sheeting and the texture is
blastoporphyric. The average gradient of
this foliation is 45° - 50 around.

The biotitic, chlorititic and little bit
sericitic garnet mica schist with schistose
and a phacoidal schistose structure. The
very much grains of garnet are more small
(the size in average is 1-2 mm maximally).
The average gradient of this foliation is50o

around.

The chloritic little bit sericitic and
biotitic garnet mica schist with a lot of
small and little acicular and rodlike
porphyroblasts of hornblende. The structure
is sheeting and the texture is blastoophitic
and blastoporphyric. The average gradient
of this foliation is 500 - 55° around.

The strongly quartzy biotitic and little bit
chloritic and little bit sericitic mica
schist, but without garnet. Some flakes of
biotite are transversal too. The structure
is phacoidal-schistose, but locally fluidal
or rope too. The average gradient of this
foliation is 85° - 70° about.

The strongly chloritic, sericitic and
biotitic little bit fyllitic mica schist
with sheeting and schistose structure. The
average gradient of this foliation is 70° -
75° about.

The biotitic and little bit sericitic and
little bit chlorititic quartzitic rock,
which has thin-banking structure. Little
positions dr intercalations of quartzite
(with some little flakes of biotite) have
between some very thin little intercalations,
little bit irregular too, of a sericitic
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139,50 - 182,10

182,10 - 256,95

and biotitic and little bit chlorititic
schist (mica schist). This rock has in
generally a flysch character. This thin
banking structure is folded locally by
the folds of a cm-and dm amplitude. The
average gradient of this foliation is 55° -
60° about.
Between 129,90 - 131,30 m is present a
tectonic breccie which has a cement matrix
created by white barren hydrothermal quartz.

The sericitic quartzite, with some chloritic
substance too. The structure is massive in
generally, but phavoidal or pell-mell and
phacoidal schistose in detail, with little
schliers or irregular intercalations of
sericitic and little bit chloritic matrix.
The average gradient of this foliation is
600 - 700 around. Between 158,70 - 158,90
m is present a position of a white barren
hydrothermal quartz.

The sericitic and little bit chloritic
flysch serie of quartzite, locally with
some flakes of biotite too, as well as in
124,90 - 139,50 m. Between 189,10 - 212,20 m
and between 250,50 - 256,60 m are present
a positions of quartzite, like in 139,50 -
182,10 m. The average gradient of the
foliation from this serie is 60° - 650
about, but locally 50° around too.

This borehole 71 G was stopped at 256,95 m
on February 27th 1970, at 13.00 p.m.

March 5th 1970.

(M. Motys).



THE BOREHOLE NR. 72 G.

Tverrfjellet mine, sublevel
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THE BOREHOLE NO. 72 G, Tverrfjellet mine, sublevel X = - 25,1,
Y = + 335,0. (horizontal to north-west.)

The brief petrografical description.

0,00 - 0,70

0,70 - 1,60

1,60 - 2,90

2,90 - 5,20

5,20 - 10,90

The quartzy, sericitic and biotitic mica
schist, with a lot of schliers, irregular
intercalations and pellets of quartz and
of quartz-feldspatic matrice locally too.
The hornblende creats some small and little
acicular or rodlike porphyroblasts, which
have clear grain-clongation parallel with
the total schistose. Some flakes or allo-
triomorphic grains or amorphic forms, which
are present locally only are created by
FeS2 mostly and FeS too. The structure is
phacoidal schistose and fluidal too. The
average gradient of this foliation is 600-
65° about.

The quartzite little bit sericitic and
little bit chloritic too, with a massive or
little bit sheeting structure. Some little
hypidiomorphic and allotriomorphic grains
of FeS2 mostly are locally only present too.

The sericitic, chloritic and quartzy mica

schist, with some little flakes of biotite
locally and scarcely only and with a lot
of schliers, spots, pellets of a quartz and
quartz-feldspatic matrice. The structure is
phacoidal-schistose and locally maculose.
The average gradient of this foliation is
50° about.

The tectonic quartzy breccie with a cement
matrice, which is created by hydrothermal
barren quartz. Some inclusions are created
by chloritic and chloritic-sericitic and
biotitic mica schist.

The chloritic and sericitic mica schist with
a lot of spots idloblasts of soda-lime
feldspars and of quartz too. Very searcely
is present some little flakes of biotite,
locally ohly. The structure is phacoidal-
schistose, fluidial-schistose and little
bit maculose too. The average gradient of
this foliation is 65° - 70o about, but
locally 450 - 500 around too. Between 8,00
- 8,30 m is present a position of the little
bit chloritic and sericitic mataquartzite
with some very little allotriomorphic and

hypidiomorphic grains of Fe52 mostly.
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10,20 - 15,30

15,30 - 22,10

22,10 - 27,30

27,30 - 29,20

29,20 - 30,40

The motley serie of a coarse-grained
amphibolitic greenstone, which is strongly
infiltrated by a quartz and quartz-feld-
spatic matrice, with a lot of bigger and
big rodlike and acicular porphyroblasts
of hornblende, locally with some schliers
or chambers in which is acumulated flakes
of biotite and locally with some positions
of metaquartzite, together with very poor
impregnation of FeS2 mostly. Some amorphic
forms, flakes of FeS or some allotriomorphic
grains or amorphic forms of FeS2 are present
in this motley serie locally too. The
structure is pell-mell and maculose and
compact too. Between 13,50 - 13,90 m is
present a position of metaquartzite with
poor impregnation of FeS2 mostly.

The medium-grained, locally little bit
coarse-grained amphibolitic greenstone,
strongly infiltrated by quartz-feldspatic
matrice, with a lot of small and locally
bigger acicular and rodlike porphyroblasts
of hornblende, without some a total grain
clongation. The structure is massive and
shetting. The texture is blastoporphyric
and blastoophitic. Between 16,30 - 17,20
m is present a chloritic, amphibolitic
coarse and medium-grained greenstone with
some idioblasts and spots of soda-lime
feldspars. Between 17,20 - 18,10 m is
present a tiny-grained amphibolitic green-
stone, together with some idioblasts of
soda-lime feldspars locally only.

The medium2grained, feldspatic, chloritic
amphibolitic greenstone, with small rodlike
and acicular porphyroblasts of hornblende,
with a lot of idioblasts of soda-lime
feldspars and with a very fine-grained
chloritic-amphibolitic groundmass. The
structure is massive-maculose and littlo
bit sheeting. The texture is blastopor-
phyric and blastoophitic. Some grains,
allotriomorphic or flakes of FeS2 are
locally present too.

The biotitic, chloritic and sericitic,
quartzy mica schist with some little
crushed porphyroblasts acicular or rod-
like of hornblende and with some schliers,
lenticles of quartz matrix. The structure
is phacoidal schistose. The average gradient
of this foliation is 65° about,

The biotitic metaquartzite locally only with
some little chambers of a chloritic matrix.
The structure is massive and little bit
sheeting. Locally only are present some very
little allotriomorphic grains of FeS2 mostly
only.
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30,40 - 31,90

31,90 - 32,50

32,50 - 35,40

35,40 - )5,60

35,60 - 37,35

37,35 - 37,50

37,50 - 38,00

38,00 - 40,00

3.

The biotitic and chloritic and little bit
sericitic gneiss or gneissic schist with a
augen structure, with a lot of idioblasts
of soda-lime feldspars. The texture is
blastoporphyric. The average gradient of
this foliation is 55° about.

The chloritic and sericitic mica schist
with some little acicular and rodlike por-
phyroblasts of hornblende and with some
little flakes of biotite and with some
little idioblasts of soda-lime feldspars.
The structure is phacoidal or maculose-
schistose. The average gradient of this
foliation is 60° about.

The chloritic and sericitic quartzy mica
as well as in 5,20 - 10,90 m. The average
gradient of this foliation is 70° - 75°
about.

The chloritic and myllonitic metaquartzite
with some little amorphic forms or little
flakes of FeS and with some irregular
schliers of a dark myllonitic matrix.

The strongly chloritic and amphibolitic
greenschist with some flakes of biotite
too. In this rock are present a lot of
schliers or intercalations of quartzite.
Some ore sulphides are present very scarce
only. The structure is phacoidal schistose.
The average gradient of this foliation is
70o - 75o around. Between 37,15 - 37,25 m
is present a position of a gray barren
quartzite.

The gray quartzite with some little schliers
or spots, which are created bye some
allotriomorphic fine-grains of FeS2 mostly
and with some flakes of FeS together. The
structure is massive and shetting.

The strongly quartzy, chloritic, sericitic
and little bit biotitic and amphibolitic
green mica schist, with not much acicular
and rodlike little porphyroblasts of horn-
blende. Some ore sulphides are present
scarcely only. The structure is phacoidal
schistose and a texture is blastoporphyric.
The average gradient of this foliation is
70° about.

The gray metaquartzite with some poor
impregnation of FeS2, FeS and scarce o£
CuFeS2 and Zn S. Between 38,00 - 38,20 m
is present the position of the very strong
impregnation of FeS2 mostly with massive
structure. Between 39,10 - 39,60 m are
present some little schliers, which are
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37,15 - 38,00 m is:
38,00 - 38,20 m is:
38,20 - 40,00 m is:

40,00 - 40,60




4o ,v) - 454 0

45,50 - 51,00

created by very fine-grained Fe0 + Fe203
together with some spot or amorphic forms
of FeS, oftenly with CuFeS2 (some little
amorphic forms too). The total structure
is massive and locally only sheeting. The
result of the chemical analyses from this
position are:

Cu 0,07 %, Zn 0,10 %, S 2,50 %.
Cu 0,06 %, Zn 0,25 %, S 28,00 %
Cu 0,08 %, Zn 0,10 %, S 4,00 %

The motley serie of the coarse-grained
amphibolitic greenstone, locally little
bit more infiltrated by quartz-feldspatic
matrice. The structure is massive and the
texture is blastoporphyric. Some ore
sulphides (FeS2 or FeS) are present scarce
only.

The motley serie of the chloritic and
biotitic amphibolitic greensChist and
green-micaschists with some intercalations
of medium-grained or little bit coarse-
grained amphibolitic greenstones, which
are oftenly infiltrated by quartz-feldspatic
matrice. In 42,85 m about are present some
schliers (0,5 cm thickness) of little bit
strong impregnation of FeS2 mostly with
FeS too. Between 43,70 - 44,05 m is present
a position of quartzite with some poor
impregnation of FeS2 mostly with some
schliers of little bit more strong impreg-
nation of FeS2 with some FeS too (compact
impregnation 3-4 cm is situated between
43,85 - 43,90 m about). The total structure
of this motley serie is sheeting, phacoidal-
schistose and schistose. The texture is
blastoporphyric and blastoophitic. The
average gradient of this foliation is 70°
about, but locally 800 around too.

The medium-grained, locally little bit
coarse-grained feldspatic, amphibolitic
greenstone, with a lot of rodlike and
acicular porphyroblasts of hornblende,
strongly infiltrated by quartz-feldspatic
matrice. The structure is massive and
locally little bit sheeting. The texture is
blastoporphyric and blastoophitic. Locally
are present some allotriomorphic grains of
FeS2.

This borehole no. 72 G was stopped on
February 9th 1970 at 8.00 p.m.

February 12th 1970.


(Milosh Motys).
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THE BOREHOLE NR. 72aG.

Tverrfjellet mine, sublevel
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THE BOREHOLE NO. 72 aG, Tverrfjellet mine, sublevel X = 25,0
Y = + 336,0 (horizontal to north-west

The brief petrografical description.

0,00 - 0,90

0,90 - 1,30

1,30 - 1,60

1,60 - 6,10

The quartzy, chloritic, sericitic and
biotitic mica schist with a lot of schliers
irregular intercalations, pellets of quartz
and locally of quartz feldspatic matrix and
with very much little acicular and rodlike
porphyroblasts of hornblende. Some flakes
or allotriomorphic grains or amorphic forms
of FeS2 or scarcely of FeS are present
locally too. The structure is phacoidal
schistose and fluidial. The average gradient
of this foliation is 60° - 65° about.

A sencitic and chloritic quartzite with
massive and little bit sheeting structure.
Some little hypidiomorphic grains are
present scarcely and locally only.

The quartzy tectonic breccie with the
cement matrix, created by hydrothermal
barren quartz. Some another incluzions are
created by chloritic and sericitic, quartzy
mica schist.

The chloritic, sericitic, quartzy micaschist
locally and scarcely mostly with some little
flakes of biotite, with some schliers,
pellets and spots of quartz or quartz-feld-
spatic matrice too. The structure is
phacoidal schistose and fluidial too. The
average gradient of this foliation is 45°
around.

6,10 - 9,80 The quartzy breccie as well as in 1,30 - 1,60
m.

9,80 - 10,75 The bright green gray hydrometakeratophyre
with a lot of acicular and rodlike porphyro-
blasts of hornblende and with the chloritic
and little bit sericitic substance. Very
much spots and pellets and corones around
the porphyroblasts of hornblende are
created by soda-lime feldspars. The structure
is massive and locally maculose with little
bit clear the total grain clongation (horn-
blende).

10,75 - 12,90 The quartzy, chloritic and sericitic and
biotitic mica schist with a lot of spots,
little schliers and pellets which are
created by soda-lime feldspar and by quartz
or quartz-feldspatic matrice too. The
structure is maculose, phacoidal schistose
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and sheeting too. The average gradient of
this foliation is 70° - 75° about. In 12,20
m about is present some mineralisation of
FeS and little bit FeS2 in the three schliers
(0,5 cm thickness maximally) together with
some little bit bigger and small porphyro-
blasts of hornblende.

12,90 - 14,00

14,00 - 15,90

15,90 - 17, 2 0

17,20 - 18,70

1 8,70 - 19,50

The bright gray quartzite locally with
chloritic suhstance and locally only with
some very little allotriomorphic and hypi-
diomorphic grains of FeS2 or little flakes
of FeS. The structure is massive.

The zoisite-epidotic and feldspatic amphi-
bolitic greensone, with some small and
locally with bigger rodlike and acicular
porphyroblasts of hornblende and locally
with some flakes of biotite too. Locally
is this greensone chloritic and amphibolitic
only. Some spots, little schliers and a
filling of joints are created by quartz or
quartz-feldspatic matrice. Some allotriomorpht
grains or flakes of FeS2 or FeS are present
locally too onlu. The structure is massive
and the texture is blastoporphyric and
blastoophitic too.

The tiny-gtained amphibolitic greenstone,
locally only with some little spots (idio-
blasts) of soda-lime feldspars. Some little
allotriomorphic grains or little flakes of
Fe52 mostly are present too. The structure
is massive and sheeting.

The chloritic, sericitic and biotitic greem
mica schist with schliers and pellets of
quartz and quartz-feldspatic matrix. Locally
are present some positions or schliers of
qtartzite with very poor impregnation of FeS2
oftenly. Some schliers locally are created
by very strong concentration of biotitic
flakes, transversal too. The structure is
phacoidal schistose. The average gradient
of this foliation is 65° - 70 about.

The strongly chloritic, sericitic,Iocally
zoisite-epidotic and amphibolitic greenstone
schist, with not much flakes of biotite
locally and with a lot of spots, idioblasts
of soda-lime feldspar and with a lot of rod-
like and acicular porphyroblasts of horn-
blende. Locally are present some allotrio-
morphic grains of flakes of FeS2 mostly.
The structure is sheeting. The texture is
blastoporphyric and blastoøphitic. The
average gradient of this foliation is 70°
around.
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19,50 - 25,90

25,90 - 26,90

26,90 - 27,20

27,20 - 28,40

28,40 - 30,25

30,25 - 30,50

30,50 - 33,80

33,80 - 35,60

3.

The tiny-grained amphibolitic greenstone
as well as in 15,90 - 17,20 m:

The medium-grained and locally coarse-
grained amphibolitic greenstone with a lot
of small and little bit bigger acicular
and rodlike porphyroblasts of hornblende,
without some clear grain clongation. Some
little idioblasts, spots of soda-lime feld-
spar are present too. The structure is
massive and the texture is blastoophitic
and blastoporphyric.

The tectonic breccie with cement matrice,
created by barren hydrothermal quartz. The
inclusions are created by amphibolitic green-
stone and by biotitic and chloritic green-
schist. The biotite's flakes are mobli-
sated to schliers or to chambers. Some
inclusions are created by quartzite with
very poor impregnation of FeS2 or FeS too.

The biotitic and chloritic augen or maculose
gheiss with idioblasts of soda-lime feld-
spar. The structure is augen or maculose.
Some grain clongation isn't clear. The
texture i blastoporphyric.

The chloritic and sericitic greenschist
with a lot of little acicular and rodlike
porphyroblasts of hornblende, with very
much idioblasts of soda-lime feldspar and
with some schliers of quartz feldspatic
matrice. The structure is little bit
phacoidal-schistose and maculose together.
The texture is blastoophitic and blasto-
porphyric. The average gradient of this
foliation is 75° - 80° about.

The tectonic breccie with hydrothermal,
barren quartz's cement matrix and with
inclusions created by biotitic and chloritic
mica-schist and locally only with some
allotriomorphic grains or with flakes of
FeS2.

The sericitic and chloritic mica schist with
some little flakes of biotite and with a lot
of little acicular and rodlike porphyroblasts
of hornblende, with very much little idio-
blasts or spots of soda-lime feldspar. The
structure is sheeting and texture is
blastoophitic and blastoporphyric with clear
the total grain clongation. The average
gradient of this foliation is 800 - 850
about.

The sericitic and chloritic quartzy mica
schist with some spot or idioblasts of soda-
lime feldspar and locally with some schliers
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35,60 - 36,95

36,95 - 39,55

39,55 - 41,05

41,05 - 41,35

of quartz matrice. The structure is phacoidal-
schistose and locally together with little bit
maculose structure too. The average
gradient of this foliation is 80° - 85° around
Between 34,90 - 35,10 m is present the
tectonic quartzy breccie which has cementred
matrix created by barren hydrothermal quartz.

The strongly chloritic and locally biotitic,
quartzy greenschist, with a lot of schliers,
pellets or intercalations of quartz or
quartzite. Some small or little acicular or
rodlike porphyroblasts of hornblende are
present locally only. The structure of this
rock is maculose or phacoidal and phacoidal
schistose too. The average gradient of this
foliation is 80° - 85o around.

The quartzite (gray), with massive and with
sheeting structure locally only too, with a
lot of schliers with small or bigger rod-
like or acicular porphyroblasts of hornblende
(tho average thickness of these schliers of
coarse-grained quartzy, chloritic, amphi-
bolitic greenstone are 2-3 cm, maximally.
Some poor impregnation of FeS2mostly and
FeS too is present boo. Between 38,35 -

38,40 m, between 38,70 - 38,80 are present
the positions with little bit more strong
impregnation of FeS2 mostly and with not
much FeS too. Between 39,40 - 39,55 m are
present some little schliers, which are
created by very fine-grained Fe0 + Fe20).
The average gradient of this foliation is
80° or 85 about. The result of the chemical
analyse from this position between 37,95 -

38,65 m is: Cu 0,07 %, Zn 0,10 %, S 2,50 %.
between 38,65 - 39,55 m is: Cu 0,05 %, Zn
0,00 %, s 4,00 %.

The chloritic and little bit sericitic meta-
quartzite with a lot of small and little
bit bigger rodlike and acicular porphyro-
blasts of hornblende. Some little grains
(hypidiomorphic or allotriomorphic) of FeS2
are present scarcely only and the same some
little flakes or little amorphic forms of
FeS. Some schliers of quartzite are present
too. The structure is massive and sheeting
too and the texture is blastoporphyric
oftenly. The average gradient of this
foliation is 85° - 90 around.

The coarse-grained amphibolitic greenstone
with some schliers of the quartzite and
metaquartzite. Some grains of FeS2 or some
flakes or amorphic forms of FeS are present
scarcely only. The texture is blastoporphyric
and the structure is massive and banking.
The result of the chemical analyse from this
position between 39,55 - 41,35 m is: Cu 0,00%
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41,35 - 41,70

41,70 - 41,82

41,82 - 42,05

42,05 - 42,43

42,43 - 43,25


43,25 - 43,95


43,95 - 44,70

5.

Zn 0,00 %, S 0,00 %.

The gray massive metaquartzite with
sheeting structure and with some little
schliers with some impregnation of FeS2
mostly and FeS too. The result of the
chemical analyse from this position between
41,35 - 41,70 m is: Cu 0,05 %, Zn 0,00 %,
S 5,00 %.

The medium-grained amphibolitic greenstone,
strongly infiltrated by q quartz-feldspatic
matrix. Some little allotriomorphic grains
of FeS2 or some flakes or amorphic forms
of FeS are present too, but locally only.
The structure is massive and the texture
is blastoporphyric. The result of the
chemical analyse from this position between
40,70 - 41,82 m is: Cu 0,00 %, Zn 0,10 %,
S 1,00 %.

The gray quartzite with some schliers, pellets
or little amorphio formes of FeS, oftenly
together with not much CuFeS2 and with some
allotriomorphic grains of FeS2. The structure
is massive. The result of the chemical
analyse from this position between 41,82 -
42,05 m is: Cu 0,10 %, Zn 0,00 %, S 3,50 %.

Tha coarse-grained amphibolitic and little
bit chloritic greenstone with some schliers
or intercalations of the chloritic,
quartzite. Some grains or flakes or amorphic
forms of FeS2 or FeS are present scarcely
only. The structure is massive and sheeting
locally only. The result of the chemical
analyse from this position between 42,05 -
42,43 m is: Cu 0,12 %, Zn 0,10 %, S 1,00 %.

The very strong impregnation of FeS2 mostly
in quartzite with a massive structure. The
texture is porphyroblastic and cataclastic
too. The resutl of the chemical analyse from
this ore position between 42,43 - 43,25 m is:
Cu 0,15 %, Zn 0,00 %, S 28,00 %.

The coarse-grained amphibolitic greenstone,
strongly infiltrated by a quartz-feldspatic
matrix and with some schliers of metaquartzite
or metaceratophyre. Some ore sulphides are
present very scarce only. The structure is
massive and the texture is blastoporphyric.

The chloritic and little bit sericitic
amphibolitic greenschist with a lot of
schliers and pellets of quartz or quartzite
and with a lot of small and little rodlike
or acicular porphyroblasts of hornblende.
Some flakes of biotite are present too. Some
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44,70 - 45,55

45,55 - 46,10

ore sulphides are present scarce only, the
structure i phacoidal and phacoidal-schistose.
The average gradient of this foliation is
80° about, locally 85° too.

The medium-grained amphibolitic and little
bit chloritic greenstone, strongly in-
filtrated by quartz-feldspatic matrix, with
a lot of little acicular and rodlike por-
phyroblasts of hornblende. Some ore sulphides
are present scarce only. The structure is
massive and the texture is blastoporphyric
and blastoophitic. Between 44,73 - 44,90 m
is present a position of whitegray barren
metaquartzite.

The tiny grained and little bit medium-
grained amphibolitic greenstone with massive
structure. Some allotriomorphic or
hypidiomorphic grains of FeS2 are locally
present. In this rock are present some little
schliers or little pellets of quartz •r
quartzite.

This borehole nr. 72 aG was finished at 46,10
m on February 16th 1970.

February 20th 1970.

(M. Motys).
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THE BOREHOLE NR. G, on the level 4th, East, near the
vertical shaft
(the dip ot bbrehole on the beginning
is 35° down to south).
(X = 91,o, Y = + 96,2).

The petrografical description:

0,00 - 3,20

3,20 - 5,10

5.10 - 6,00

6,00 - 10,10

The tiny-grained amphibolitic greenstone with
a lot of schliers, pellets and spots or grains
of carbonates local by. Some more soda-lime feld-
apars togother with quartz are present locally
too more in the groundmass. Some ore sulphides
(FeS2 mostly) are present like little hypidiomorphic
grains, locally only and more scarcely is present
FeS (some little flakes). The tecture is massive
sheeting and locally maenless.

The littel bit epidotic and amphibolitic geratophyre
rock with quartz - feldspar matrix, with some
grains or spots of carbonates locally and with
poor and weak impregnation of pyrite and pyrrhotine.
Locally are present some oblique 1ittle schliers
of chloritic-myllonitic matrice. In 3,4o m around
and in 4,3o - 4 3 m are present some positions of
metaquartzite with little bit more strongly
impregnation of FeS2 mostly and with FeS too. The
structure of this rock is banking and sheeting.
The average gradient of this foliation is 40°
around.

The tiny-graines amphibolitic greenstone as well
as in 0,00 - 3,20 m.

The amphibolitic keratophyre rock with the quartz-
feldspatic matrix, together with a lot of small
and locally little bit bigger porphyroblasts of
hornblende. Locally are present some small and
ljttle grains or flakes of FeS2 and FeS too. The
structure is massive and texture is blastoporphyric
or blastoophitic.

10,10 - 11,00 The metaquartzite, with very much little porphyro-
blasts of hornblende and with some schliers or
pellets of white (bydrothermal) quartz. Some very
poor and weak impregnation is present only locally.
The structure is massive, but little bit sheeting
too locally.

11.00 - 12.10 The medium-graines and locally more coarse-graines
amphibolitic greenstone, with acicular and rodlike
porphyroblasts of hornblende, scarecly with some
little scales of biotite and locally with some
little irregular or bypidiomorphic grains of
pyrite and with some little flakes of pyrrhotite.
The structure is massive and texture is blasto-
porphyric.
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12,10 - 12,95

12,95 - 15,60

15,60 - 17,60

17,60 - 20,20

20,20 - 25,50

25,50 - 29,40

29,40 - 36,80

36,80 - 41,10

The amphibolitic beratophyre rock, like the same
in 6,00 - 10,10 m, but locally with much more
carbonates in.

The tiny-graines and tender-graines amphibolitic
greenstone, locally only with some byphidiomorphic
or allotrimorphic grains of FeS2 or scarcely of
FeS. The structure is massive. Scarcely only are
present some oblique joints, which are filles by
white quartz mostly.

The amphibolitic keratophyre rock as well as
in 6,00 - 10,10 m, but in average with little
bit more acicular and rodlike porphyroblasts of
hornblende. Between 15,80 - 15,95 m between
16 10 - 16 1 m and between 1 ,25 - 16,35 m are
present some positions of metaquartzite with
little bit strongly impregnation of FeS2 mostly
with FeS like miner mineral. Another sulphides
are present microscopely and scarcely only. In
these impregnated positions are present a lot of
schliers and pellets of quarts or quartzite.

The tiny-grained amphibolitic greenstone as well
as in 0,00 - 3,20 m.

The serie of the tiny-graines amphibolitic green-
stone as well as in 0,00 - 3,20 m mostly, but
with much more schliers or pellets of quartz and
locally with a lot of joints, which are filled
by the quartz too.

The tiny-graines and tender-graines amphibolitic
greenstone as well as in 12,95 - 15,60 m.
Between 27,00 - 27,40 m is present the tectonic
quartz breccie (white hydrothermal barren quartz
creat the cement matrice).

The motley serie of the chloritic, amphibolitic
greenschists, with biotite, with some schliers
of carbonatic greenschists and locally with
schliers or intercalations of metakeratophyre
or metaquartzite. In these greenschists are
present a lot of rodlike or acicular porphyro-
blasts of hornblende. Some ore sulphides are
present only locally and scarcely more (mostly
hypidiomorphic or allotriomorphic grains of FeS2,
scarcely some flakes of FeS). The strucutre is
scheeting and locally phacoidal schistose too.
The texture are blastoporphyric and locally only
blastoophitic. The average gradient of this
folation is 35° about.

The strongly carbonatic, ekloritic and little
bit biotitic greenschist with much little acicular
or rodlike porphyroblasts of hornblende, with a
lot of grains, spots or schliers of carbonates,
locally with schliers of quartz or quartzite or
metakeratophyre, oftenly with grains or spots of
carbonates too. Some sulphides (FeS2 mostly) are



FOLLDAL VERK Ah

- 3

present scarcely only. The structure is phaecidal
schistose. The average gradient of this foliation
is 400 around. Between 39,30 - 39,65 m is present
the position of a barren hydrothermal quartz.

41.10 - 47,85 The motLey serie of the tiny-graines and locally
little bit medium-grained amphybolitic greenstone,
with very much little schliers and little spots
of quartz, with some little intercalations or
schliers of metaquartzite or metakeratophyre which
have spots or grains or carbonates oftenly and
with very poor and weak impregnation of FeS2 mostly.
Locally (in example between 44,95 - 45,20 m) are
present some carbonatic epidotic - amphibolitic
greenstone with a lot of acicular or rodlike
porphyroblasts of hornblende and somewhere together
with poor impregnation of FeS2 and FeS mostly and
with some grains of carbonates too. The structure
is scheeting mostly. The average gradient of this
foliation is 45° - 5o0 about. In 45,10 and in 45,20  
m about is present little bit more strongly
impregnation of FeS2 and FeS (2 cm and 1 cm are
average thickness).

The white-Gray or bright-gray metaquartzite with
very poor impregnation of FeS2 and FeS (some
allotriomorphic grains or flakes). Between 47,85
- 48,00 m is present very strong impregnation of
FeS2 and FeS together with not so much small
acicular and rodlike porphyroblasts of hornblende
and with some schliers or pellets of quartz or
quartzite matrice.

The tiny-graines and medium-Grained amphibolitic
greenstone, with some little grains or little spots
of carbonates or more scarcely of soda-lime feld-
spar too, with some little hypidiomorphic or
allotriomorphic grains of FeS2 locally only (more
scarce with some little flakes of FeS). Between
48,50 - 48,60 m is present the coarse grained
amphibolitic greensone with epidote and with
chlorite locally too. The sulphidic impregnation
is very poor only.

The motely serie of the quartzy, chloritic,
amphibolitic greenschists with biotite as well
as in 29,40 - 36,80 m, but with little bit more
pyritic impregnation which is very poor in average.
Locally are present some schliers which are created
by mobilisation flakes of biotite. Between 50,00 -
50,15 m is position metakeratophyse with not much
porphyroblasts (rodlike and acienlar) of hornblende
and with little bit strong impregnation of pyrite
mostly. The average gradient of this foliation is
550 about.

The white-gray and bright-gray metaquartzite

with very poor and weak impregnation of pyrite

47.85 - 48,50

48,50 - 49,70

49,70 - 51,70

51,70 - 52,00
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52,00 - 59,70

59,70 - 60,20

60,20 - 6o,4o

60,40 - 60,85

60,85 - 62,10

62,10 - 67,90

67,90 - 70,60

70,60 - 71,80

I
- 4

mostly. The structure is massive.

The tiny-grained and tender-grained amphibolitic
greenstone as well as in 0,00 - 3,20 m, but' with
more little carbonates in matrice.

The epidotic, zoisite-epidotic and amphibolitic,
coarse-grained greenstone with big and small
rodlike and acicular porphyroblasts of hornblende.
The structure of this rock is massive and texture
is blastoporphyric and blastoophitic. Some
schliers or intercalations of metaquartzite or
metakeratophyre are present locally and oftenly
with little bit strong impregnation of pyrite
mostly, but with FeS too. Somewhere are very
clear small amorphic forms of CuFeS2 and locally
are clear little irregular grains of ZnS (in
example around 60,00 m). Little bit strongly
impregnation is present around 60 oo m 2 cm and
around 60 1 m 1r cm .

The amphibolitic metakeratophyre with a lot of
rodlike and acicular porphyroblasts of hornblende.
The structure is massive and texture is blaste-
porphyric.

The bright-gray and white-gray quartzite, with
some impregnation of sulphides scarcely only, but
between 60,40 - 60,45 m is present more strong
impregnation of pyrite mostly.

The mostly serie of the chloritic, quartzy,
amphibolitic greenschists as well as in 29,40 -
36,80 m. The average gradient of this foliation
is 550 around.

The metakeratophyre rock, more metaquartzite
locally too, with bigger and small rodlike or
acicular porphyroblasts of hornblende and locally
with not much little flakes of biotite. Some
impregnation of sulphides isn't present mostly.
The structure is massive and texture porphyroblastic.

The motley serie of the chloritic, quartzy,
amphibolitic greenschists as well as in 29,40 -
36,80 m. The average gradient of this foliation
is 55°.

The sericitic metakeratophyre, locally with little
rodlike and acicular porphyroblasts of hornblende
and with some schliers and intercalations of
metaquartzite. The structure is sheeting and
locally schistose too. The average gradient of
this foliation is 550 about. Between 70,60 -
70,75 m and between 71,65 - 71,80 m are present
some interdalations of metaquartzite with poor
impregnation of pyrite mostly.
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71,80 - 75,45 The motley serie of the chloritic sericitic
and biotitic mica schist, locally with some
small and little porphyroblasts (rodlike or
acicular) of hornblende. This rock is strongly
quartzy and locally has some more strong
infiltration of quartz-feldspar matter. Locally
are present some position of metaquartzite, oftenly
with poor impregnation of Fe52 mostly (71,70 -
71,80 m). Between 73,50 - 73,80 m is present
position of very strong impregnation of pyrite
mostly in quartzite. The structure of this mica
schist is parallel schistose. The average gradient
of this foliation is 5o° about.

75.45 - 82,05 The very strong impregnation of FeS2 mostly in
quartzite. The pyrite creats allotriomorphic and
hypidiomarphic grains, which have locally on the
borders some little microscopic amorphic forms of
ZnS or of FeS and scarcely of CuFeS2 too. Some
microscopic little joints are filled by amorphic
CuFeS2 or FeS, together oftenly. The texture is
porphyric and bataclastic and the structure is
massive. Between 80,85 - 82,05 m are present more
schliers or pellets of quartz or quartzite. The
result of the chemical analyse from this compact
ore position between 7 ,4 - 80 8 m is = Cu =
o,3o %, Zn = 2,10 % and S = 41,5o %. The other
result of the chemical analyse from this ore
position between 80 8 - 82 o is: Cu = o,48 %,
Zn = 1,7o %, 5 = 32,5o .
The result of the chemical analyse from this ore
position between 75,45 - 82,o5 m is: Cu = o,34 %,
Zn = 1,90 % and S = 4o,00 %.

82.225- 8220 The sericite metaquartzite with some schlier
of chlorite matrice, with poor impregnation of
FeS2 mostly and scare only with some microscopic
amorphic forms of ZnS, FeS and very scare of
CuFeS2. The structure is sheeting and schistose.
The result of the chemical analyse from this
impregnated position between 82 0 - 82 0 m is:
Cu = 0,08 %, Zn = 0,15 % and S = 6,00 %.
The average compostion of the all thickness of
this ore body:

Between 75,45 - 82 05 m = 6 6o m
Cu = o,33 Zn = 2,o3 %, S = 39,85 %
Between 7 45 - 82,30 m = 6 8 m
Cu = o,32 , Zn = 1,96 , S = 37,17 %

82,30 - 82,90 The sericitic and quartzy metakeratophyre schist,
with little bit chlorite and with some small and
little rodlike or acicular porphyroblasts of
hornblende and locally with some little flakes
of biotitic. Some impregnation of sulphides is
present too, but very poor only. The structure
is sheeting and schistose too.

82,90 - 98,05 The chloritic and biotitic and amphibolitic
greenschists motley serie, like in 29,40 - 36,80
m, but with not carbonates. In this motley serie
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are present a lot of position, schliers and
intercalations of quartzite, mostly with some
poor impregnation of sulphides/pyrite or pyrrhotite).
In example these quartzitic positions are situated
between 86,25 - 87,00 m, between 87,30 - 87,50 m,
between 88,00 - 88,20 m, between 89,50 - 90,00 m
and between 90,40 - 91,05 m. Between  90,90 -  
91,05 m is present a very strong impregnation of
FeS2 mostly in quartzite. The structure of the
greenschist is schistose and phacoidal schistose.
The average gradient of this foliation is 60°-7o°
about.

98,05 - 98,20 The strongly impregnation of pyrite in quartzite

98,20 - loo,30 The bright gray or white-gray quartzite with very
poor impregnation of FeS2 mostly. This rock has
massive structure.

100,30 - 104,20 The tiny-graines amphibolitic greenstone with a
lot of little schlier of quartz or quartzite and
with some little oblique joints, which are filled
by quartz too. Some grains of sulphides (FeS2)
are locally present, but not much. The structure
of this rock is banking or little bit massive
too.

104,20 - 120,90 The motley serie of the keratophyre rocks with
some Schliers or intercalations of amphibolitic,
chloritic greenschists or with the positions of
feldspatig medium-grained amphibolitic green-stones.
Between 105,60 - 105,80 m and between 108,50 -
108,75 m are present positions of barren white
hydrothermal quartz. Locally (in example around
1o6,60 m) are present in quartzite some schliers
with pyritic impregnation oftenly. In metakerato-
phyre are present a lot of little acicular or rod-
like porphyroblasts of hornblende too. The structure
is sheeting, banking, but phacoidal schistose
locally too. The average gradient of this foliation
is 500 about.

120,90 - 123,50 The tiny-grained amphibolitic greenstone as well
as in 100,30 - 104,20 m.

123,50 - 123,80 The position of the gray or bright gray barren
quartzite with a massive structure.

123,80 - 127,60 The medium-grained and tiny-grained amphibolitic
greenstone with little bit chlorite and with a
lot of very little schliers of quartzfeldspar
matrice and with biotite too. The structure is
scheeting schistose and texture is blastoophitic
and porphyric. The average gradient of this
foliation is 550 about. Some grains of sulphides
are present scarcely only.

127,60 - 129,50 The chloritic or epidotic, amphibolitic, medium-
grained or little bit coarse-grained greenstone,
rather quartzy, with a lot of grains of garnet.
The structure of this rock is massive and texture
is blastoporphyric.
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129,50 - 130,20 The metakeratophyre with a lot of little acicular
or rodlike porphyroblasts of hornblende and with
a lot of little grains of garnet. The structure
is massive and the texture is blastoophitic or
blastoporphyric.

130,20 - 135,00 The biotic, chloritic and amphibolitic green-
schist with some intercalations of the tiny-
grained amphibolitic greenstone. The structure
of this rock is thin banking and sheeting. Some
sulphides impregnation is present scarcely only.
The average gradient of this foliation is 55o
60° about.

135,00 - 144,40 The tiny-grained amphibolitic greenstone as well
as in 100,30 - 104,20 m. Locally are present
some little intercalations of metakeraphyre or
metaquartzite with some poor impregnation of
FeS2 mostly, together with FeS locally too. (the
maximally thickness of those little positions
are 1 - 2 cm.).

144,40 - 145,30 The medium-grained, feldsaptic, amphibolitic
greenstone, with not much little spots or grains
of carbonates too, but scarce and locally only.
The texture is blastoporphyric and structure is
banking or sheeting. Some ore sulphides are
present scarcely only.

145,30 - 146,30 The strongly quartzy chloritic and amphibolitic
greenschists with a lot of little and bigger
acicular or rodlike porphyroblasts of hornblende
and with a lot of schliers of quartz or quartzite.
Some oro sulphides are present scarse only. The
structure is phacoidal and phacoidal schistose
and texture is porphyric. The average gradient
of this foliation is 600 around.

146,30 - 147,60 The strongly quartzy chloritic schist with a
lot of schliers and pellets of quartz or quartzite
matrix. Some sulphides isn't present mostly. The
structure is phacoidal and phacoidal schistose.
The average gradient of this foliation is 65°
around. Hornblende or biotite are present scarsely
only, like minor minerals.

147,60 - 153,43 The sericitic, chloritic and biotitic, quartzy,
garnet mica schist without some sulphides. The
structure is phacoidal or phacoidal schistose.
The average gradient of this foliation is 65°
around.

This borehole nr. 73 G was finished at 153,43 m on January
19th 1970 at 10 h. a.m.

January 21st 1970.

(Milosh Motys).



THE BOREHOLE NR. 74 G.
Tverrfjellet mine , level 4th East
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TME BOREHOLE NR: 74 G , Tverrfjelletgruva , level 4th - East
( X = —93,0 , Y = 7‘97,5)horizontal to SE.

The petrografical description.

	

0,00 - 4,70 The tiny-grained and tender-grained aiiiphiboiJtic green-
stone with a lot of schliers and pellets of quartz and
quartz-feldspar and carbonatic matter, Locally is pre-
sent some very poor and weak impragnation of FeS2 most-
ly. This rock is very homogenetic and the total folia-
tion isn't elear.

	

4,70 - 6,80 The quartzy,hornblende,chloritic,scarce biotitic schist
with a lot of rodlike and acicular porphyroblasts at
amphibole,with zoisite-epidote and with some vwry poor
and weak Impregnation of FeS2 and of FeS too. The strue-
ture is blastoophitic and blastoporphyrie. In this rock
are present much irregular inclusions of tiny-erained
amphåbelljtic greenstone.

6,80 - 8,35 The gray quartzite with not so strong impregnation of FeS2
mostly. The hypidiomorphic or allotriomorphic grains ef
pyrite are acumulated tA) some little irregular schliers and
pellets atc. This rock is very compact with some pell-well
structure.
The resultate of the chemical analyse of this impregnated
position betmeen 6,50 - 8,35m is t Cu =

8,35 - 9,90

9 ,90 - 11,25

11,25 - 11,95


11,95 - 12,80

12 , 80 - 27,0 0

The tdny-grained amphibolitle greenstone with some little
schliers of quartz and quartz-feldspar matter,scarce with
some grains of carbonates,locally only with allotriomorphic
grains or amorphic forms of FeS2 and FeS. The total struc-
ture is sheeting mostly. The average gradient of thie totail
foliation is 400 and 45° about.

The feldspatic and carbonatic tiny-grained amphibolitic
greenstone with a lot of spots or little schliers and pe-

llets of quartz and feldspar matter and with very much spots
and grains of some carbonates(dolomite,ancerite). In this
rock are present a lot of little intercalations or schliers
of metaquartzites and metakeratophyres with some poor impre-
gnation of FeS2 and FeS around in borders or in middle of
these positions. The total structure is sheeting mostly.
The average gradient of this foliation is 40° about.

The white hydrothermal quartz locally (in 11,50 - 11,65m
round)with some small irregular inclusions of greenstones
with some weak impregnation of FeS and FeS2 around together.

The tectonic old and myllonitic zone with quartz bassement
matter,with inclusions of greenstones and greenschists and
with a lot of little schliers and irregular intercalations
of dark myllonitic matter. Locally are present some littie
irregular schliers and pellets created by irregular grains
and amorphic forms of FeS2 and FeS. Locally are present so-
me small acieular and rodlike porphtroblasts of hornblende.

The motley serie of the tiny-erained amlhibolitie greensto-
ne,locally with a lot of schliers or pallets of quartz and
quartz-feldspar matter and locally with some grains and
spots of carbonates too. The total structure is sheeting.
The average gradient of this foliation is 55°and 600about.



FOLLDAL VERK Ah
2.

27,00 - 28,80

28,80 - 30,50

30,50 - 35,10

35,10 - 36,40

36 ,4 0 - 37,85

37,85 - 8 20

The chloritic,little bit biotitic greenschist with much

little acicular and rodlike porphyroblasts of hornhlende
and locally with some schliers and interealations of quart-
zite or metaquartzite oftenly with some impregnation of
FeS and FeS2 and locally with some small grains of carbona-
tes too. The total structure is banking-schistose. The ave-

rage gradient of this foliation is 60° about.
In 27,40 - 27,55m around is present quartzite with some

little schliers of dark myllonitic matter.
In 27,70m around is present the position of strong impreg-

nation (6cm) of FeS2 mostly with some little aeicular por-
phyroblasts of hornblende. This impregnated position is

situated in quartzite(average dip is 500 around).
From 28,10m ca are present in chloritic hornblende green-

schist a lot of grains of earbonates(ancerite and dolomite).

The motley serie of the chloritic and amphibolitic green-

schists with a lot of rodlike and acieular porphyroblasts

of hornblende,locally more than 70% of the groundmass of

this reck. Locally are present some schliers,spots or gra-

ins of carbonates,scareely are present some flakes of blo-
tite. Pyrite mostly only creat the hypidiomorphic or allo-
triomorphic grains or some amorphic forms,which are locally

concentrated to small schliers or pellets. Locally are pre-

sent some schliers or littie intercalations of quartz or

quartzite(metaquartzite or metakeratophyre too),which have

oftenly some poor impregnation af FeS2and scarce FeS too.
The total structure is blastoporphyric,locally with 11Ltle

bit clear the total schistosaty. The average gradient of t

this foliation is 55o- 60o around.

The motley serie of the ehloritic,hornblende greenschists

as well as in 28,80 - 30,50m,but totally with much more

spots or grains of carfionates and locally with some little
intercalations of chloritic medium-grained,carbonatic amphi-
bolitic iLreenstone. The average gradient of this foliation

is 60° around.

The motley serie of the chloritic hornblende greenscfiists

as well as in 28,80 - 30,50m,but with more chloritic matter
in the groundmass of this rock and with much more schliers

intercalations or pellets of quartz or quartzite. The ave-
rage gradient of this foliation is 600 ahout.

The tiny-grained and little bit medium-grained amphibolitic

greenstone,with a lot of clear,more big(the average size is

1-2mm max.3mm)porphyroblasts of hornblende,which have little

bit clear the total grain clongation.Locally are present so-

schliers of quartz or quartzite too. The total structure is
sheeting mostly. The average gradient of this foliation is

60(paround.

The chloritic,quartzy and feldspatic and calcarcose(carbp-

natic)greenschist with much more impregnation ofstrongly
4,35 -772 FeS2 m°stly and with FeS too. Some small acicular and rod-

like porphyroblasts of hornblende are present too enongh.
The total structure is pell-mell,but locally phacoidel and

phacoidal-schistose too. The average gradient of this foli-

ation is 600 about.
The result of the chemical analyse of this impregnated po-

sition between 37,85 - 38,20m is : cu =

38,20 - 39,80 The amphibolitic greenstone as well as in 36,40 - 37,85m,
but mpstly medium-grained with very clear acicular porphy-
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39,80 - 42,90

roblasts of hornblende the average gradient of this not so
clear foliation is 60° around.

The motley serie of the chloritic hornblende greenschists
as well as in 28,80 - 30,50m. The average gradient of this
foliatiou is 60° ahout. Locally are present some interca-
lations of metakeratophyre or mataquartzite with some poor
impregnation of Fe52 mostly. In  39,90mround is present
the little position of very strong impregnation of pyrite
mostly only(the average thickness 2cm)and with some small
acicular porphyroblasts of hornblende. Thés position is
situated in metaquartzite(metakeratophyre?) too.

The motley serie of the amphybolitle greenstone,mostly like
in 36,40 - 37,85m. The average gradient of this foliation
is 60° around.

The tiny-grained and tender-grained amphybolitic greenstone
with not much littJe sehliers of quartz and quartzite too
and with some thin hanking structure totally. The average
gradient of this foliation is 60° about.

The tiny-grained and tender-grained strongly carbonatlb,
amphibolitic greenstone,locally with some little spots of
soda-lima feldspar. The total structure is sheeting and ban-
king too. The average gradient of this foliation is 559- 600
about.

42,90 — 45,90


45,90 — 47,70

47,70 — 48,55


48,55 - 51,40
The chloritic,biotitic and hornblende green mica schist,
with a lot of spots or grains of carbonates and with some
small rodlike and acicular porphyroblasts of hornbiende and
scarce only with some amorphic little forms or little allo-
triomorphic grains of FeS2 mostly. The total structure is
blastoporphyric-schistose,locally phacoidal schistose wilh
some schliers of quartzite. The average gradient of this
foliation is 50° about.

51,40 - 52,o5 The little bit sericitic and little bit chloritic meta-
quartzite,without some impregnation of the ore sulphidic
minerales. Between 51,60 - 51,851iiis present some position
of white hydrothermal quartz,barren only. The total schis-
tosity is little bit clear aloug some very littie schliers
of the chloritic and sericitic very little flakes. The ave-
rage gradient of this foliation is 500 - 550 around.

52,05 - 57,10 The very weakly chloritic and sericitic quartzite,with the
compact banking structure,without clear detail schistosity
and with any mineralisation of some ore sulphidic minarales
Some little spots and very little pallets are created by
soda-lime feldspars and scarcely hy some carbonates tuo.

57,10 — 63,40 The little bit chlorltic and sericitic and hornblende green
mica schists,locally strongly quartzy,with some small rodli-
ke and acicular porphyroblasts of hornblende,with some spots
of quartz or soda-lime feldspar and with klinozoisite ih
groundmass too. The total structun is blastoporphtric-schi
stose and locally phacoidal-schistose too. Some impregna-
tion of the sulphidic ore minerales is very scarce present
only. The average gradient of this foliation is 450 - 500
around.
Between 58,70 - 58,90m is present the position of a kerato-
phyre rock with a lot of little acicular and rodlike porphy-
roblasts of hornblende,but on the borders of this position
are present some medium-grained and coarse-grained amphi-
bolitic greenstone,little bit infiltrated by the quartz-feL
matter.
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The very strong impregnation of FeS2 mostly in quartzite.
The pyrite creat hypidiomorphic and allotriomorphic grains
(70%) in groundmass from quartz mostly(28%).Another ca 2%
are for the other minerales in example carbonates,chlorite,
hornblende,FeS and scarcely ZnS and CuFeS2,which are creat
some amorphic forms flilluL the littie joints in pyritic
grains or are situated on the borders of the pyritic graina
The result of the chemical analyse from this ore position
between 63,40 - 6.3,65m is : Cu =

The gray quartzite with some sulphidic ore minerals,like
FeS2 and FeS,which are present very scarce only and creat
some allotriomorphic crains or amorphic forms. Locally
like accesoric mineral is present chlorite. This quartzite
is very compact with thick banking structure.

1320 m 40 - 45%.
The result of the chemical analyse fron this ore position
between 67,70 - 67,90m is : Cu =

63,40 - 63,65




rn

63,65 - 67,70

67, 0 - 67,90 The strong impregnation of FeS2 mostly in quartzite as well
in 63,40 - 63,65m,butas with more Si02 in groundmass,ca

67,90 - 69,70

69,70 - 69,95

69,95 - 70,25

70,25 - 71,10

71,10 - 79,65

79,65 - 80,20

80,20 - 80,40


80,40 - 82,65

The gray quartzite as well as in 63,65 - 67,70m.

The metaquartzite and metakeratophyre with a lot of small
rodlike and acicular porphyroblasts of Lornblende and with
some chlorite little til too Jecafly. Scarce are present
some little allotriomorphic grains of FeS2. The total stru-
cture of this rock is blastoporphyric with little bit clear
grain clongation only.

The chloritic,little bit more quartzy hornblende greenscnist
as well as in 28,80 - 30,50m,locally with some small albtri-
omorphic glains of FeS2,scarce with some flakes of FeS.
The average gradient of this foliation is 45°- 50° about.

The compact gray quartzite without some impregnation of
the sulphidic ore minerales or they are present very scar-
ce only (some amorphic forms or allotriomorphic grains of
FeS2,but scarcely of FeS too).

The motley serie of the chlorltic and hornblende g~schist
as well as in 25,80 - 30,50m. The average gradient of this
foliation is 55°- 60° about.
Between 74,20 - 74,40m is present some position of metake-
ratophyre which has on the both boerdres the infiltrated
coarse-grained amphibolitic greenstone with big rodlike and
acicular porphyroblasts of hornblende.

The gray and white gray quartzite,which has locally some
poor impregnation of pyrhotine mosj:ly(in example in 79,70 -
79,80m  and in 80,00 -  80,15m,with some schliers of FeS imp.

The coarse-grained amphibolitic greenstone with big rodlike
and acicular porphyroblasts ofthornblende. In do,35 - 80,40d
is present the irregular position of white hydrothermal
quartz. Locally are present zoisite-epidote and toda-lime
feldspars and some hypidiomorphic or allotriomorphic grains
of FeS2 mostly. The structure is blastoporpht.ric.

The zoisite-epidotic and epidotic,amphibolitic greenstone
rock with very much soda-lime feldspars in groundmass and
locally with some schliers and little intercalations of
the quartz and quartz-feldspar matter. Some sulphidic ore
minerales are present scarce only. In this rock are present
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a lot of small rodlike and acicular porphyroblasts of horn-
blende. Scarcely are present some little scliers and inter-
calations of mere quartzy matter with some flakes of bioti-
te. Thd total structure is blastoophitic and blastoporphy-
ric mostly.

82,65 - 82,85 The coarse-grained amphibolitic greenstone with big rodlike
and acicular porphyroblasts of hornblende and locally with
some small hypidiomorphic and allotriomorphic grains of py-
rite. The structure is blastoporphyric.

82,85 - 83,05 The white-gray quartzite without some sulphidic ore minera-
les' impregnation. Thås quartzite is homogenetic.

The motley serie of the amphibolitic and biotitic rock with
strong infiltration of quartz and quartz feldspar matter
with a lot of small rodlike and acicular porphyroblasts of
hornblende and with some poor impregnation of pyrite most-
ly. This FeS2 impregnation is little bit more strongly bet-
ween 83,05 - 83,19m. The structure is blastoporphyric and

blastooPhitic too. Some total grain clongation or the to-
tal schistosity isn't clear in thid rock. Locally is presert
chlorite and the flakes of biotite are acumulated to little
spots and irregular schliers. In 84,50m is dip of a inclina-
tion of this schistosity 55°about.

The gray and white-gray quartzite with some little scliers

and with some little interealations of a more dark matter.
Locally is present some very poor impregnation of of pyri-

te mostly. The structure is sheetine and banking. Between
85,00 and 85,20m is gradient of a foliation alone the some

more dark Jittle intercalations 0° only and in 84,70m 600.
In 8 4 - 8 um is present little bit more stronely


impregnation of pyrite mostly with not much small rodlike
and acicular porphyroblasts of hornblende.

The coarse-grained amphibolitic ereenstone with chlorite
and with some flakes of biotite and locally with some
schliers and irregular positions of white-gray quartz.
Some poor and very weak impreenation of pyrite is present
too in this rock. Th• total structure is blastoporphyric.

The coarse-grained amphibolitic greenstone as well as in
85,50 - 85,90m,but with much more chlorite in groundmass

and with more flakes of biotite and locally with little
bit clear schistosity (the average eradient is 600 and 65°
about).

The gray quartzite with some little bit more strone impre-
gnetion of pyrite mostly. The pyrite ereat some small hy-
pidiomorphic and allotriomorphic grains,but some small
automorphic grains are present too in the bassement quart-
zy groundmass. Some the other ore sulphides are present ve-

ry scarce only FeS,ZnS and CuFeS2).
The result of the chemical analyse from this impregnated
position between 86,35 - 86,80m is Cu =

86,80 - 87,00 The coarse-grained amphibolitic greenstone as well as in
8:50 -S5:90m.

87,00 - 87 10 The gray quartzite as well as in 86,35 - 86,80m,bat with
much more weak and much more poor impregnation of FeS2 most-
ly only.

87,10 - 90,45 The strongly chloritic,quartzy,amphibolitic and biotitic
greenschist with a lot of schliers,pellets and little inter-

calations of quartz,quartzite and locally of quartz-feld-

83,05 - 84,50

84,50 - 85,50

85,50 - 85,90

85,90 - 86,35

86,35 - 86 80

0/45-472
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spar matter too. Biotite is present too and creat SOM2

small flakes and locally these flakes are acumulated to
some little schliers or spots. Locally are present some
little acicular and rodlike porphyroblasts of hornblende,
but not much. Some grains or irregular little forms of
the ore sulphidic minerales are present very scarce only.
The total structure is phacoidal and phacoidal schistose
and locally only parallel schistose. The average gradient
of this foliation is 60° and 65° about. In some quartzitic
scliers,which are situated locally only is present some
little bit more strongly impregnation of FeS2 mostly.

90,45 - 93,40 The gray and bright gray quartzite with little bit clear
banking structure and with some very poor and weak impre-
gnation of pyrite(hypidiomorphic and allotriomorphic grains
and irregular little amorphic forms too) and pyrhotine too
(mostly some little amorphic forms or flakes).

The strongly quartzy,chloritic,hiotitic and hornblende
green mica schist with a lot of schliers and pallets of
quartz or quartzite,with some little and small acicular
and rodlike porphyroblasts of hornblende and with the fla-
kes or little acumulations of flakes of biotite. Some ore
sulphidic minerales(FeS2 mostly) are present scarce only.
The total structure is phacoidal and locally phacoidal-
schistose too,but pell-mell structure is locally too.
The average gradient of this foliation is 60° and 65° about.

The little bit more strong impregnation of the pyrite
mostly in a gray and bright gray quartzite with somm
little acicular and rodlike porphyroblasts of hornblende,
but locally only and scarce with some chlorite too. This
rock is compact with little hit clear banking structure.
The pyrite creat some little hypidiomorphic and allotrio-
morphic grains in the bassement quartzy groundmass. Some
the other ore sulphides (FeS,ZnS and CuFeS2)are present
very scarce only.
The result of the chemical analyse from this impregnated
position between 94,60 - 95,25m is Cu =

95,25 - 96,40 The quartzy,chloritic,biotitic and hornblende green mica
schist as well as in93,40 - 94,60m. The average gradient
of this foliation is 60° and 65° about.

96,40 - 104,60 The motley serie of the quartzy,chloritic,biotitic and
hornblende green mica schict and greenschist as well as
in 93,40 - 94,60m. The average gradient of this foliation
is 60° about. Locally are present much more little and
small acicular and rodlike porphyroblasts of hornblende.

104,60 - 113,90 Whe serie of the gray and light gray quartzites(meta)
with some little acicular and rodlike prphyroblasts
of hornblende locally with not much chlorite and with
some positions which commemorate more metakeratophyre
rock. The flakes of biotite are present locally too.
Some ore sulphides(FeS2 and FeS) are present,but scarce
mostly. Locally is present sericite too. Somo banking
and thin banking structure is locally more clear. The
average gradient of this foliation is 60° round mostly.
Locally are present some intercalations or schliers of
quartzites and metaquartzites or metakeratophyres too,
oftenly with some poor and weak impregnation of pyrits
mostly,but these little hit more strongly impregnations
are cuncentrated on the borders of those positions.

93,40 - 94,60

4 60 - r 2
4P675-772
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113,90 - 114,80 The medium-grained and little bit coarse-grained,chlori-
tic,amphibolitic greenstone with a lot of schliers and
pellets of quartz and quartz-feldspar matter with soda-li-
me feldspars in groundmass and with very much small rodli-
ke and acicular porphyroblasts of hornblende. Some spots
or grains of some carbonates are locally scarce present
too. Some impregnation of the ore sulphides is present
very scarce only. The structure is blastoporphyric and
blastoophitic locally only with little bit clear banking
structure.

114,80 - 115,60 The old myllonitic zone in the complex o£ the tiny-grai-
ned amphibolitic greenstones with some little schliers
oe irregular intercalations of a dark myllonitic ground-
mass. Locally are present some schliers or pellets of
quartz or quartzite. The structure is phacoidal and myllo-
nitic too. Some ore sulphides (FeS2) are present scarce
only.

115,60 - 116,40 The tiny-grained and tender-grained amphibolitic greensto-
ne,with some little schliers and pellets of quartz or
quartzite matter. The structure is sheeting or banking.
Some ore sulphides are present scarce only. The average
gradient of this foliation is 65°- 70° about.

116,40 - 124,20 The motley serie of the tiny-grained and tender-grained
amphibolitic greenstones with some little schliers and
pellets or irregular little intercalations of quartz,of
quartzite too and with some positions or intercalations
of chloritic amphibolitic greenschists which have some
schliers of quartzite too,with small flakes of blotite.
Some ore sulphides are present scarce only. The structure
is phacoidal-schistose locally and sheeting or banking
too. The average gradient of this foliation is 65°- 70°
about.
Between 122,50 - 123,40m is present some old myllonitic
zone. Some little schliers of the myllonitie dark matter
are present very often.
Between 123,40 - 123,50m is present the position of the
barren hydrothermal,white quartz.

124,20 - 127,90 The chloritic and biotit1c, amphibolitic greonschist
(the motley serie too); with lifile bit clear schistose
structure. The flakes of biotite are situated oblique
too. Some impregnation of ure sulphides is prosent
scarcely only. The structure is sheeting or schistose.
The average gradient of this foliation is 600-650
about.

127,90 - 128,60 The epidotic and locally chloritic, amphibolitic and
biotitic greenschist, with strong infiltration of
the quartz and quartz feldspar matter and with a lot
of small rodlike and acicular porphyroblasts of horn-
blende. Some imprognation of ore sulphides is present
scaree only (peS2). The structure is massive-sheeting
and locally only schistose. Tho average gradient of
this foliation is 600 around.

128,60 - 128,80 The tiny-graines amphibolitic greenstone as well as
115,60 - 116,40 m.
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128,80 - 131,75

131,75 - 133,20

133,20 - 134,10

134,10 - 136,95

136,95 - 137,50

137,50 - 139,10

139,10 - 143,20

The medium-graines infiltrated greenstone schist,
with biotite, chlorito and with a lot of rodlike
and acicular porphyroblasts of hornblende. In this
infiltrated quartz-feldsaptic matrice are present
a lot of small and little grains of garnet. The
structure is sheeting and little bit sehistose.
The texture is blastoporphyric or blastoophitic.
Some little allatriomorphic and crush grains of FeS2
mostly are present locally only. The average
gradient of this foliation is 50° - 60° around.

The medium-grained amphibolitic and chloritic green-
stone with a lot of rodlike and acicular porphyro-
blasts of hornblende and with some small grains of
garnet (locally with the average size 1-3 mm). Some
small flakes of biotite are locally only present
too. Some small and little allotriomorphic and
scarcely hypidiomorphic grains of FeS2 are presunt
too, but not much and locally only. The structure
is massive and banking. The texture is blastoporphyric.
The average gradient of this foliation is 65° around.

The medium-grained amphibolitic greenstone, strongly
infiltrated by quartz-feldspatic matrix, with å lot
of rodlike and acicular porphyroblasts of hornblendo
and with a lot of small Grains of pink garnet. Locally
are present some flakes of biotite, oftenly oblique
too. Some allotriomorphic grains FeS2 mostly only
are present locally only. The structure is massive
and the texture is blastoporphyric.

The tiny-grained, locally tender-grained amphibolitic
greenstone as well as in 115,60 - 116,40 m, with
some schliors and spots of quartz (hydrothermal)
locally only.

The tiny-grained, feldspatic and little bit
chloritic amphibolitic greenstone with some inter-
calations of the chloritic amphibolitic greenschists,
together with a lot of schliers or positions of
metateratophyre or metaquartzite with the strong
substance of garnet in and locally with some poor
impregnation of FeS2 but with FeS locally too. The
structure of this rock is sheeting and schistose
locally too. The average gradient of this foliation
is 650 around.

The amphibolitic metakeratophyre-schist, with some
flakes of biotite locally and with some chlorites
too. The groundmass creat quartz-feldspatic matrice.
The acicular and rodlike, small porphyroblasts are
present very much and oftenly have some little bit
clear grain clongation. Some small and little
grains of garnet are present too. The total structure
is sheeting-schistose and the texture is blastoporphyric
and blastoophitic. The average gradient of this
foliation is 70° about.

The myllonitic quartzy and feldspatic, biotitic and
little bit chloritic schist, locally with some very
poor impregnation of FeS2 and FeS. Locally are present
some schliers of the dark myllonitic matrix. Some
dwains or spots of carbonates are present scarcely
too.
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143,20 - 145,20 The amphibolitic keratophyre rock, with a lot of
acicular and rodlike porphyroblasts of hornblende,
with the massive structure and with the blastoporphyric
texture.

	

145,20 - 146,90 The strongly quartzy b3otitic and amphibolitic and
feldspatic (soda-lime feldspar)schist. The hornblende
creats a lot of small rodlike and acicular porphyro-
blasts. Locally only are present some little flakes
or crushed allotriomorphic grains of FeS2 or FeS. The
hornblende porphyroblasts grain-clongation is little
bit and locally clear enough. The structure is
shessting-schistose and the texture is porphroblastic.
The average gradient of this foliation is 65 about,
but locally (in example at 146,00 m around) 30° about
only.

	

146,90 - 148,60 The myllonitic, quartzy tectonic in the chloritic
and biotitic, little bit quartzy green schists.
Locally only are present some little crushed grains
of FeS2 or little flakes of FeS. The structure is
myllonitic and breccietic.

	

148,60 - 152,00 The chloritic and biotitic quartzy garnet mica
schist with a lot of little schliers and spots of
quartz matrix. Some ore sulphides, like impregnation
minerales aren't present mostly. The structure is
phacoidal and phacoidal schistose. The average
gradient of this foliation is 70° about.

This borehole 74 G was finished at 152,00 m on
January 8th 1970.

(Milosh Motys).
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THE BOREHOLE NO. G Tverrfjellet mine, sublevel,
X = - 24,8 , Y = + 336,4.
(horizontal to north-west).

The brief petrografical description.

0,00 - 1,20

1,20 - 2,00

2,00 - 12,50

12,50 - 13,80

13,80 - 20,30

20,30 - 22,80

The strongly quartzy biotitic chloritic
and sericitic mica schist with fluidal
and phacoidal-schistose structure. The
average gradient of this foliation is
45° - 50 about.

The bright gray metaquartzite with some
chloritic substance and with not much
sericite, but with spots or pellets of
soda-lime teldspar too. The structure is
massive.

The chloritic and sericitic quartzy phyllitic
mica schist, with a lot of schliers and
pellets and intercalations of quartz or
quartz-feldspatic matrice with some spots
or grains of carbonates locally too. The
structure is phacoidal schistose and rope
or fluidial too. The average gradient of this
foliation is 75° about.

The bright gray metaquartzite, locally with
some little inclusions of chloritic
substance and with not much little flakes
or allotriomorphic grains of FeS2 or FeS.
Between 13,05 - 13,10 m is present the
position of massive impregnation of pyrrhotite

The strongly chloritic, amphibolitic green-
stone with fine-grained chloritic matrix,
and with a lot of big rodlike and acicular
porphyroblasts of hornblende and with a lot
of idioblasts (porphyroblasts) or spots of
soda-lime feldspars. Locally is this feld-
spatic chloritic and amphibolitic greenstone
medium-grained without some bigger porphy-
roblast of hornblende. The structure is
massive and locally fluidal too. The texture
is porphyroblastic and blastoophitic.

The motley serie of the strongly chloritic,
sericitic and biotitic green mica schist,
locally with some little idioblasts of a
soda-lime feldspar and with a lot of schliers
and pellets or spots og quartz or of quartz-
feldspar matrice, oftenly together with some
poor impregnation of Fe52 mostly. The flakes
of biotite are locally acummulated to some
spots, lenticles or pellets and schliers.
The structure is phacoidal-schistose,
phacoidal or fluidal. The average gradient
of this foliation is 65° around.
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22.80 - 26,50

26,50 - 27,80

27,80 - 28,70

28,70 - 28,90

28,90 - 29,80

29,80 - 31,20

2.

The strongly chloritic amphibolitic and
locally feldspatic too, greenstone as
well as in 13,80 - 20,30 m. The average
gradient of this foliation is 65° around.
Between 22,80 - 22,90 m is present the
position of a gray quartzite with a little
bit more strong impregnation of FeS2 mostly.

A ceratophyre rock with a lot of small and
bigger acicular and rodlike porphyroblasts
of hornblende. The structure is massive and
the texture is blastoporphyric.

The chloritic, sericitic and biotitic mica
schist with a pell-mell or fluidal structure
and with blastoporphyric structure. Some
idioblasts or spots of soda-lime feldspars
are present too. The average gradient of
this foliation is 650 about.

The white barren hydrothermal quarts, with-
out some inclusions too.

The sericitic, chloritic and biotitic mica
schist, strongly infiltrated by quartz and
quartz-feldspatic matrix, with fluidal and
phacoidal structure. Ths average gradient
of this foliation is 50 - 60° about, but
400 - 450 around locally too.

The ceratophyre with a lot of small rodlike
and acicular porphyroblasts of hornblende
and locally with some very little flakes of
biotite or with not much micas of sericitic
too. The structure is massive and a texture
is blastoporphyric.

31,20 - 32;95 The sericitic, chloritic and quartzy mica
schist with not much little flakes of
biotite and with a lot of little rodlike
porphyroblasts of hornblende, crushed oftenly
too. Some schliers and spots of quartz or
soda-lime feldspar are present very oftenly
too. The structure is fluidal schistose and
phacoidal-schistose. The texture is blasto-
porphyric and blastoophitic. The average
gradient of this foliation is 700 around.

32,95 - 34,10


34,10 - 35,20

The sericitic, quartzy metaceratophyre with
a lot of idioblasts of soda-lime féldspars,
with some rodlike and acicular porphyroblasts
of hornblende, oftenly little bit bigger. The
structure is massive and the texture is
porphyroblastic.

The sericitic, chloritic and biotitic mica
schist with a lot of spots schliers and
pellets of quartz or quartz feldspatic matrix.
The structure is pell-mell, phacoidal and
fluidal schistose too. The average gradient
of this foliation is 70° - 750 about.
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35,20 - 38 , 40

38 , 40 - 40,73

40,73 - 40,80

40,80 - 41,75

41,75 - 42,82

42,82 - 42,90

The hydrometaquartzite with a weak
chloritic substance, with a lot of
joints, which are filling by hydrothermal
quartz. Locally are present some little
micas of biotite or of illmenite. Some
impregnation of the ore sulphides is present
very scarce only. The structure is massive.
Between 35,40 - 35,70 m is present the
tectonic breccie with metaquartzite which
has colitic or eye's structure (the colites
or eyes are created by soda-lime feldspars)
in groundmass. Between 35,70 - 35,80 m is
present a white barren hydrothermal quartz.

The chloritic, sericitic and scarcely
biotitic green micaschist, locally with some
schliers or pellets of quartz, or quartz-
feldspatic matrice. The structure is
schistose and phacoidal schistose. The
average gradient of this foliation is 60°
around.

The strong impregnation of FeS2 mostly in
gray quartzite with a massive structure.
The texture is cataclastic and porphyro-
blastic. The grains of FeS2 are hypidiomorphic
and allotriomorphic, crushed oftenly too.

The sericitic, little bit chloritic and
biotitic mica schist, quartzy too, with clear
schistose a locally phacoidal schistose
structure and with a lot of schliers or
little intercalations of quartz or quartzite.
Some ore sulphidic mineralisation is present
scarce only. The average gradient of this
foliation is 55° - 60° about.

The strong impregnation of FeS2 mostly in
quartzite with some microscopic little
amorphic formes of CuFeS, ZnS or FeS too,
but oftenly scarcely only. Chalcopyrite,
pyrrhotite or sphalerite have been filling
the little microscopic joints in the pyritic,
hypidiomorphic or allotriomorphic grains or
situated around those grains in the quartz
groundmass. The structure is massive and
texture is kataclastic oftenly. The result
of the chemical analyse from this position
between 41,75 - 42,82 m is: Cu 0,07 %, Zn
0,70 %, S 32,50 %.

The chloritic and biotitic, quartzy green-
schist with schistose structure and with
some poor impregnation of FeS2 mostly, which
creat some little irregular allotriomorphic,
crushed grains or irregular flakes. The
result of the chemical analyse from this rock
position is: Cu 0,10 %, Zn 0,35 %, S 2,50 %.
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42,90 - 43,75

43,75 - 45,30

The strong impregnation of FeS2 mostly in
quartzite as well as in 41,75 - 42,82 m. The
result of the chemical analyse from this ore
position between 42,90 - 43,75 m is: Cu 0,07
Zn 1,10 %, S 24,50 %.

The white gray quartzite with verypoor
impregnation of FeS2 mostly only, with some
little schliers of chlorite, with some
little flakes of chlorite and locally with
some little allotriomorphic grains of Fe0 +
Fe203 and with some little flakes of illmenite
too. The texture is massive mostly. Between
44,00 - 44,10 m, 44,25 - 44,30 m, 44,40 -
44,90 m and 45,00 45,05 m are present some
positions with strong impregnation of FeS2
like in 41,75 - 42,82 m, but with some
schliers of quartzitic matrix together. The
total structure is massive. In 45,28 - 45,30
m around is present some tectonic zone with
socondar covers after agress&ve surface
water. The result og the chemical analyse
from this position between 43,75 - 45,30 m
is: Cu 0,10 %, Zn 0,30 %, S 10,00 %.

45,30 - 45,80 The strong impregnation of
quartzite as well as in 41
The result of the chemical
ore position between 45,30
Cu 0,16 %, Zn 0,65 %, S 25

FeS2 mostly in
,75 - 42,82 m.
analyse from this
- 45,80 m is:
,5o %.

45,80 - 46,20

46,20 - 48,50

48,50 - 48,90

The white gray and gray quartzite with the
poor and weak impregnation of FeS2 and
accecoricly with the other sulphides only,
but with some weak impregnation of Fe0 +
Fe203, oftenly which acummulated to small
and little schliers. This impregnation of
very fine irregular grains of Fe0 + Fe203
are not strong, weak only. The average
gradient of the total foliation allong the
little bit more dark schliers with magnetite
is 850 -900 around. The structure of this
rock is massive. The result of the chemical
analyse from this position between 45,80 -
46,20 m is: Cu 0,10 %, Zn 0,10 %, S 9,50 ø.

The strong impregnation of FeS2 mostly in
quartzite as well as in 41,75 - 42,82 m, but
locally with some schliers of quartzite
matrix without some impregnation only. The
structure is massive. The result of the
chemical analyse from this ore position
between 46,20 - 48,50 m is: Cu 0,15 %, Zn
1,30 %, S 24,75 %.

The bright gray and dark gray quartzite with
massive structure and with very poor and very
weak impregnation of FeS2 mostly, like very
little irregular allotriomorphic and oftenly
crushed grains locally only. The pyrrhotite
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or sphalerite are present scarcely only and
chalcopyrite isn't present oftenly. Some
microscopic impregnation of Fe0 + Fe203 is
present too, but very weak only and in the
more dark part of quartzite. The result of
the chemical analyse from this rock position

48,90 - 49,45




between 48,50 - 48,90 m is: Cu 0,10 %, Zn
0,20 %, S 2,30 %.

The stroag impregnation in quartzite as well
as in 46,20 - 48,50 m. The result of the
chemical analyse of this ore position
between 48,90 - 49,45 m is: Cu 0,25 %, Zn
0,10 %, S 22,00 %.

The average compostion of the all thickness
of this ore body:

41,75 - 42,82 m = 0,07 m - Cu 0,07 %, Zn 0,70 %, S 32,50 %
42,82 - 42,90 m = 0,08 m - Cu 0,10 %, Zn 0,35 %, S 2,50 %
42,90 - 43,75 m = 0,85 m - Cu 0,07 %, Zn 1,10 %, S 24,50 %
43,75 - 45,30 m = 1,55 m - Cu 0,10 %, Zn 0,30 %, S 10,00 %
45,30 - 45,80 m = 0;50 m - Cu 0,16 %, Zn 0,65 %, S 25,50 %
45,80 - 46,2o m = 0,40 m - Cu 0,10 %, Zn 0,10 %, S 9,50 %
46,20 - 48,50 m = 2,30 m - Cu 0,15 %, Zn 1,30 %, S 24,75 %
48,50 - 48,90 m = 0,40 m - Cu 0,10 %, Zn 0,20 %, S 2,30 %
48,90 - 49,45 m = 0,55 m - Cu 0,25 %, Zn 0,10 %, S 22,00 %





The average compostion of this ore body's
position between 41,74 - 49,45 m = 6,70 m





Cu 0,13 %, zn 0,74 %, s 16,62, Fe 16,60 %.

49,45 - 50 05




The coarse-grained and medium-grained
infiltrated amphibolitic greenstone locally
with some schliers or spots of quartz or
quartz-feldspar matrix. Some impregnation of
sulphides is present scarcely only. The
structure is massive and texture is blasto-
porphyric. The average gradient of this
foliation is 65° - 70° about.

50,05 - 50,70




The medium-grained amphibolitic greenstone,
strongly infiltrated by the quartz-feldspatic





(soda-lime feldspar) matrice, locally with
zoisite-epidote or chlorite. The structure is
massive and the texture is blastoporphyric.





Some grains of FeS2 are present locally only.

50,70 - 50,95




The gray metaquartzite with massive structure
and locally only with some little flakes
of FeS. In 50,85 m about is present the
position of a massive pyrrhotite which has
thickness 1,5 cm about.

50,95 - 57,25




The mptley serie of the tiny-grained strongly
chloritic and amphibolitic greenstone, which
has locally some thin schliers of quartz or
of quartz-feldspartic matrix, with a lot of
little acicular porphyroblasts of hornblende
and vith very much hypidiomorphic and
allotriomorphic grains or flakes of FeS2
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57,25 - 57,55

57,55- 62,40

mostly. Locally are present some little
spots or idioblasts of soda-lime feld-spars
(in example at 53,00 - 54,50 m). Some
intercalations of chloritic amphibolitic
greenschists are present too, together with
the same poor impregnation of FeS2 mostly
only. The structure is sheeting, phacoidal-
schistose and the texture is blastoophitic
and blastoporphyric too. The average gradient
of this foliation is 750 - 80° about.

The biotitic and chloritic gneissic schist
with a lot of irregular idioblast of the
soda-lime feldspars mostly. The structure
is maculose. The texture is nematoblastic.
Some ore sulphides are present scarce only.
The average gradient of this foliation is
650 about.

The tiny-grained amphibolitic greenstone,
locally little bit more chloritic too and
locally more feldspatic, with some little
and small spots, idioblast of a soda-lime
feldspar. Some ore sulphides are present
locally too like little flakes or little
hypidiomorphic or allotriomorphic grains
(FeS2 and more scarcely FeS too). The
structure is massive and sheeting.

The borehole nr. 75 G was stopped at 62,40 m
on February 5th 1970 at 10 a.m.

February 8th 1970.

(M. Motys).



THE BOREHOLE NR. 76 G.
Tverrfjelletmine , sublevel
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THE BOREHOLE NO. 76 G, Tverrfjellet mine, sublevel X = - 24,6,
Y = + 336,9 (horizontal to west ca.)

The brief petrografical

0,00 - 3,40

3,40 - 6,40

6,40 - 9,10

9,10 - 9,90

9,90 - 12,50

12,50 - 13,50

description.

The sericitic, biotitic and chlorititic,
quartzy mica schist, locally with the
strong infiltration of quartz (hydrothermal)
matrice. The structure is phacoidal-
schistose or fluidial too. The average
gradient of this foliation is 60° around.

The bright green-gray hydrometaquartzite
with a chloritic substance and with a lot
of joints (oblique or transversal too)
which are filled by hydrothermal quartz
or by quartz-feldspatic matrice, mostly
with big acicular or rodlike porphyroblasts
of hornblende, crushed too. The structure
is massive and the texture is blastopor-
phyric. Locally are present some little
flakes or allotriomorphic little grains
of FeS2 or FeS.

The sericitic and chloritic and biotitic
quartzy mica schist with a lot of little
schliers, spots and pellets of the quartz
and quartz-feldspatic matrice. Some ore
sulphides are present scarcely only. The
structure is phacoidal or fluidial-schistose.
The average gradient of this foliation is
400 and 350 about.

The quartzy white-gray or white- keratophyre
rock, locally with some dykes of hydrothermal
quartz with hydrometamorphic-contact zones
around oftenly. The structure is massive.

The sericitic, chloritic and little bit
biotitic, quartzy mica schist as well as in
6,40 - 9,10 m. The average gradient of this
foliation is 30° about.

The maculose or augen (flaser), chloritic
and sericitic, feldspatic gneiss or gneiss
schist, with a lot of eyed or phacoid's
idioblasts of soda-lime feldspars. The
dtructure is maculose or eyed (augen) and
texture is blastoporphyric. The average
gradient of this foliation is 30° about.

13 ,50 - 13;.79 The quartzy tectonic breccie in chloritic
biotitic and sericitic mica schist. The
cement quartz matrix (hydrothermal and
barren onlyi has some inokusions or
amorphic forms on the bordres which are
created by soda-lime feldspars, ortherclase
and scarcely by ancerite or dollomite.
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13,70 - 18,70

18,70 - 19,30

19,30 - 20,80

20,80 - 21,90

21,90 - 22,80

22,80 - 27,20

27,20 - 28,70

28,70 - 36,10

The sericitic, chloritic and biotitic,
quartzy mica schist as well as in 6,40 -
9,10 m. The average gradient of this
foliation is 25° - 30° about, but oftenly
55° around.

The sericitic, biotitic and chloritic
maculose or augen gneiss or gneissic schist
as well as in 12,50 - 13,50 m. The average
gradient of this foliation is 40° about.

The bright green-gray hydrometaquartzite as
well as in 3,40 - 6,40 m. The average
gradient of this foliation is 35° around.

The sericitic, chloritic and biotitic,
quartzy mica schist as well as in 6,40 -
9,10 m. The average gradient of this
foliation is 50° about.

The chloritic and biotitic and little bit
sericitic quartzy mica schist locally more
strongly infiltrated by quartz and quartz-
feldspatic matrice Some poor and strong
impregnation of FeS2 mostly are present
locally too in some schliers or inter-
calations, which are 1-2 cm and maximally
5 cm thick in average (in example at 22,00 m
around - 2-3 cm thickness). The structure
of this rock is phacoidal-schistose and
fluidial-schistose. The average gradient
of this foliation is 40° about.

The strongly chloritic, medium-grained and
coarse-grained amphibolitic greenstone, with
very fine-grained chloritic-amphibolitic
groundmass and with a lot of small and big
rodlike and mcicular porphyroblasts of and
with a lot of little schliers of quartz-
feldspatic matrix, with some spots or idio-
blasts of feldspar (soda-lime feldspar).
Locally is this rock infiltreted by quartz-
feldspatic matrice. The structure is massive
or little bit sheeting. The texture is
blastoporphyric and blastoophitic.

The tiny-grained amphibolitic greenstone
locally only with some spots or idioblasts
of soda-lime feldspar, with some joints,
which are filled by quartz or quartz-feld-
spatic matrice. Locally are present some
allotriomorphic grains or flakes of FeS0
mostly. The structure is massive or sheeting
too.

The medium-grained and locally tiny-grained
amphibolitic and chloritic greenstone,
oftenly little bi infiltrated by quartz-
feldspatic matrice or with some parallell
or oblique schliers, which are created by
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quartz-feldspatic matrix too. Some spots
or idioblasts of soda-lime feldspar are
present locally too. The structure is
massive or little bit sheeting. The average
gradient of this foliation is 40° about.

36,10 - 37,10

37,10 - 37,40

37,40 - 39,50

39,50 - 40,90

40,90 - 46,40

46,40 - 50,00

The strongly biotitic, chloritic and
amphibolitic augen gneissic mica schist,
with a lot of big rodlike, crushed
porphyroblasts of hornblende with a lot of
schliers or lenticles of a strong accumu-
lation of flakes of biotite. Some spots or
idioblasts of soda-lime feldspar are present
oftenly too. Some schliers of metaquartzite
have impregnation of FeS2 or little bit of
FeS too (in example in 36,65 - 36,70 m and
36,72 - 36,75 m about). Another some
allotriomorphic, hypidiomorphic grains or
flakes of FeS2, scarcely of FeS are present
locally too. The structure is pell-mell,
phacoidal and phacoidal-schistose. The
texture is blastporphyric, blastoophitic
and cataclastic.

The sericitic and little bit rhloritic
hydrometaquartzite, very strong infiltrated
by quartz-feldspatic matrice, with very
little micas of biotite and locally with
some small and little acicular porphyro-
blasts of hornblende and locally with
some amorphic forms or allotriomorphic
grains or flakes of FeS2 mostly. The
structure is compact and little bit sheeting.

The strongly sericitic and biotitic quartzy
mica schist with a lot of schliers and
lenticles of quartz feldspatic matrice and
with a lot of schliers and joints, which
are filled by hydrothermal quartz. The
structure is phacoidal-schistose and
fluidial. The average gradient of this
foliation is 45o -50o about.

The sericitic, chloritic and biotitic,
quartzy mica schist as well as in 6,40 -

9,10 m. The average gradient of this
foliation is 45° - 50o about.

The hydrometakeratophyre with some chloritic
and sericitic substance and locally only
with some amorphic forms or little flakes
of FeS2 or FeS, but scarce only. Very much
schliers or pellets are created by hydro-
thermal quartz. The structure is massive
or fluidial too.

The sericitic and little bit chloritic and
biotitic mica schist with a lot of little
rodlike porphyroblasts of hornblende and
with a lot of spots or irregular or eyed
idioblasts of soda-lime feldspar. Some
ore sulphides are present scarcely only.
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50,00 - 51,80

51,80 - 52,30

52,30 - 56,80

56,80 - 57,70

57,70 - 58,25

58,25 - 62,60

The structure of this rock is maculose and
augen. The texture is blastoophitic. The
average gradient of this foliation is 400 -
450 around.

The metaceratophyre with some flakes of
biotite, with not much little micas of
illemenite and with not much little rod-
like porphyroblasts of hornblende. The
structure is massive.

The sericitic and little bit chloritic and
biotitic mica schist as well as in 46,40 -
50,00 m. The average gradient of this
foliation is 40° about.

The sericitic, chloritic a little bit
biotitic quartzy mica schist as well as
in 6.40 - 9,10 m. The average gradient of
this fOliation is 30° -35o around.

The chloritic and sericitic quartzy mica
schist, with a lot of little schliers and
spots of quartz and locally only with some
little acicular or rodlike porphyroblasts
of amphibolitite or aktinolite. Some
mineralisation by FeS2 mostly is present
very scarce only. The structure is phacoidal-
schistose or parallel schistose too. Tbe
average gradient of this foliation is 40°
about.

The sericitic and chlorititic quartzy mica
schist as well as in 56,80 - 57,70 m, but
with much more sericitic. The average
gradient of this foliation is 40° about.

The very strong impregnation of FeS2 mostly
only in quartzite. Some amorphic microscopic
forms of FeS, ZnS are present scarcely only
and some very little microscopic amorphic
forms or the fillings of the little joints
in pyritic grains, of CuFeS2 are present
very scarce only. The pyritic grains are
allotriomorphic oftenly and locally hypidio-
morphic too, but not much. The groundmass
is quartz, locally with little bit chlorite
or sericite. The structure of this ore
position is massive and texture is cataclastik
- porphyroblastic. In 62,60 m around is
present the position of dark myllonitic
chloritic matter (rock), without some ore
impregnation (the thickness 1 cm about).
The result of the chemical analyse from
this ore position between 58,25 - 62,60 m
is: Cu 0,30 %, Zn 1,20 %, 5 30,00 %.
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62,60 - 64,65

64,65 - 65,20

65,20 - 65,30


65,30 - 65,80

65,80 - 66,00

66,00 - 66,40

66,40 - 70,00

The very strong impregnation of FeS mostly
only in quartzite as well as in 58,25 -
62,60 m, but with more schliers or spots of
a barren quartzite. The result of the
chemical analyse from this ore position
between 62,60 - 64,65 m is: Cu 0,20 %, Zn
0,30 %, S 29,00 %. The average compostion of
chemical analyses from the ore body position
between 58,25 - 64,65 m is:
between 58,25 - 62,60 m - Cu 0,30 %, Zn 1,20%
S 30,00 %.
between 62,60 - 64,65 m = 2,05 m - Cu 0,20 %,
Zn 0,30 %, S 29,00 %.
The average from analyses 1 and 2 is: Cu
0,27 %, Zn 091 %, S 29,68 %.

The chloritic and biotitic amphibolitic
greenschist, with some little rodlike and
acicular porphyroblasts of hornblende and
with some schliers and pellets of quartzite
and with some spots or grains of feldspar
(soda-lime feldspar). The structure is
schistose and phacoidal schistose too. The
average gradient of this foliation is 50°
around.

The metaquartzite, gray or bright-gray,
barren only with some little irregular
schliers or pellets, which are created by
the chloritic matrix. The atructure is
sheeting-schistose. The average gradient
of this foliation 50° about.

The chloritic, coarse-grained amphibolitic
greenstone, with some spots or schliers
of the infiltrated quartz-feldspar matrix.
The hornblende creat some big rodlike and
acicular porphyroblasts. The structure is
sheeting, but without clear foliation and
without some grain-clongation.

The keratophyre with the parallel banking
or schistose structure, locally with some
thin little intercalation of chloritic,
biotitic greenschists and with some rodlike
or acicular porphyroblasts of hornblende,
scarcely with some little flates of biotite
and locally with some allotriomorphic grains
of FeS2. The average gradient of this
foliation is 40° around.

The sericitic, chloritic and scarce biotitic,
quartzy mica schist as well as in 6,40 -
9,10 m. The average gradient of this
foliation is 550 - 600 about.

The medium-grained and locally coarse
grained amphibolitic greenstone, strongly
infiltrated by quartz and quartz feldapatic
matrice, with a lot of small and bigger

rodlike and acicular porphyroblasts of horn-
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70,00 - 73,44

blende which have locally some little bit
clear grain clongation and locally with
some flakes of biotite too. In 68,70 m
about is present the thin position (2 cm ca.)
FeS impregnation with not much FeS2 too.
The structure is massive and locally only
little bit schiting. The texture is
blastoporphyric and blastoophitic.

The strongly chloritic and amphibolitic
greenschist with a lot os parallel schliers
and little intercalations or pellets of
quartz and quartz feldspatic matrice and
with a lot of little acicular and rodlike
porphyroblasts of hornblende. The structure
is banking and parallel schistose: The
average gradient of this foliation is
45° - 50 about.

This borehole no. 76 G was stopped at 73,44 m
on February 12th 1970 at 13 p.m.

February 18th 1970.


(Milosh Motys).
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THE BOREHOLE NR. 77 G.

Tverrfjellet mine, sublevel
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THE BOREHOLE NO. 77 G, Tverrfjellet gruve, sublevel
X = - 2,8 , Y = + 388,7 (horizontal
to north-west).

The brief petrografical description.

0,00 - 3,90

3,90 - 8,40

8,40 - 8,80

8,80 - 13,10

13,10 - 14,40

14,40 - 22,10

The strongly chloritic maculose green-
schist, scarcely with some flakes of
biotite and with some little acicular
porphyroblasts of hornblende or actinolite
and with a lot of schliers and pellets
of quartz matrix with spots of soda-lime
feldspar or carbonates scarcely too. The
structure is phacoidal schistose and
schistose. The average gradient of this
foliation is 60° around.

The quartzy sericitic, chloritic and
biotitic mica schist with phacoidal parallel
schistose structure. The average gradient
of this foliation is 550 around.

The chloritic, biotitic and quartzy green-
schist, with a lot of schliers, lenticles
or pellets of quartzite or of quartz matrice
and with some poor impregnation of FeS2,
FeS mostly. The structure is phacoidal
schistose. The average gradient of this
foliation is 70° - 75° about.

The chloritic, sericitic, quartzy phyllitic
mica schist, scarcely with some little
flakes of biotite and with some grains
or spots of soda-lime feldspars or of
carbonates locally only. The structure is
schistose and phacoidal schistose. The
average gradient of this foliation is 60o
about.

The medium-grained amphibolitic rock, very
strongly infiltrated by quartz-feldspatic
matrix (metakeratophyre) with rodlike and
acicular porphyroblasts of hornblende. The
structure is massive and the texture is
blastoporphyric.

The strongly quartzy chloritic and sericitic
mica schist with some little flakes of
biotite too. Locally are present some
schliers or pellets of quartz or quartzite
and locally are present small spots or
grains of soda-lime feldspars or of
carbonates too. The structure is phacoidal
schistose. Between 19,60 - 19,90 m is
present position of barren hydrothermal
quartz. The average gradient of this
foliation is 65° about.
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22,10 - 25,10

25,10 - 25,50

25,50 - 31,80

31,80 - 37,15

37,15 - 44,10

44,10 - 45,60

1

45,60 - 47,10

47,10 - 48,50

The chloritic and sericitic phyllitic
mica schist with a phacoidal and phacoidal
schistose structure and with a lot of spots
of quartz or of quartz-feldspatic matrice.
The average gradient of this foliation is
75° about,

The metakeratophyre with little bit sericite
and chlorite too, with some very little
flakes og ellemenite locally only. The
structure is massive.

The chloritic and sericitic quartzy green
mica schist, with some very little flakes
of biotite too, but locally only. Some
schliers are created by quartz matrice.
Some spots or little pellets are created
by soda-lime feldspar, quartz or carbonates
scarcely too. The average gradient of this
foliation is 60° about.

The metakeratophyre with a lot of little
and small acicular or rodlike porphyreblasts
of hornblende and scarcely only with some
flakes of biotite and with microscopic
substance of chlorite. The structure is
massive or sheeting. The texture is
blastoporphyric. Locally only, in example
between 35,20 - 35,40 m and between 37,10 -
37,15 m are present the positions with a
very poor impregnation of FeS2 mostly only.

The tiny-grained amphibolitic greenstone
with a lot of joints, which are filling by
quartz matrix. The structure is massive
mostly.

The strongly chloritic, coarse and medium-
grained greenstone with some schliers or
pellets of a quartz matrix. Some little
grains of FeS2 (Hypidiomorphic) are present
too, but locally only. The structure is
massive and the texture is blastoporphyric
and blastoophitic.

The metaceratophyre, locally with some
little flakes of biotite and scarcely only
of illmenite or pyrrhotite. The structure
is massive.

The amphibolitic ceratophyre with a lot of
little and little bit bigger acicular and
rodlike porphyroblasts of hornblende.
Chlorite, sericite and little flakes of
biotite are present too. Some little flakes
of illmenite, pyrrhotite or pyrite are
present too but locally only. The structure
is massive and the texture is blastoporphyric
and blastoophitic.
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48,50 - 49,20

49,20 - 50,40

50,40 - 54 ,40

3.

The chloritic, sericitic and biotitic mica
schist, with a lot of schliers, pellets
and spots of quartz-feldspatic matrix. The
structure is pell-mell or, phacoidal or
fluidal. The texture is blastoporphyric. The
average gradient of this foliation is 70° -
75° about,

The quartzty metaceratophyre with not much
little acicular porphyroblasts of hornblende,
locally with some substance of chlorite and
with some little flakes of pyrrhotite or
illmenite and of pyrite scarcely too. The
sericite or very little flakes of biotite
are locally present too, but few only. The
structure is massive mostly.

The chloritic and biotitic, locally sericitic
too, mica schist or gneissic mica schist too
with a lot of schliers or pellets and spots
of quartz or quarts-feldspatic and feldspatic
(soda-lime feldspar) matrix. The flakes of
biotite are mostly transversal and oblique
too. In this rock are present little and
very little acicular porphyroblasts of horn-
blende or actinolite may be too. The structur
is locally pell-mell, but fluidal, phacoidal-
schistose and rope are more oftenly. The
texture is blastoporphyric and blastoophitic.
The average gradient of this foliation is
80o - 85o but 51,00 m and 52,00 m around
10 or 0o only. Between 52,60 - 52,65 m is
present the position of metaquartzite with
poor impregnation of FeS2 mostly only.

54,00 - 61,35 The very strong impregnation of pyrite
mostly in a gray quartzite groundmass.
The grains of pyrite are hypidiomorphic
mostly, but allotriomorphic too, oftenly
crushed. Sphalerite creats some microscopic
amorphic forms around the pyritic grains and
more scarcely are present pyrrhotite (amor-
phic forms around the pyritic grains or a
filling of the microscopic joints which
are in pyritic grains present very oftenly).
The chalcopyrite is present too, but very
scarce only like filling of microscopic
joints in pyritic grains or like some very
little amorphic forms around. The structure
is massive and a texture is porphyric and
cataclastic. The result of the chemical
analyses from this ore body's position are:

54,40 - 57,70 m is: Cu 0,13 %, Zn 1,10 %, S 36,50 %

57,70 - 61,35 m is: Cu 0,35 %, Zn 0,70 %, S 44,50 %

The average compostion from the ore body
which is situated between 54,40 - 61,35 m
(6,95 m) is: Cu 0,25 %, Zn 0,89 %, S 40,70 %.
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61,35 - 62,30 The gray and bright gray quartzite with
very poor impregnation of FeS2 mostly.
The structure is massive.

	

62,30 - 62,45 A hydrothermal white; barren quartz, with
some little pellets (inclusions) of a
chloritic matrice.

	

62,45 - 62,60 The gray and bright gray quartzite with
very poor impregnation of FeS2 mostly as
well as in 61,35-62,30 m. The result of
the chemical analyse from these positions
between 61,35 - 62,60 m is: Cu 0,20 %,
Zn 0,25 %, S 6,00 %.

	

62,60 - 63,90 The very strong impregnation of FeS2 mostly
in quartzite as well as in 54,40 - 61,35 m.
The result of the chemical analyse from
this ore body's position between 62,60 -
63,90 m is: Cu 0,55 %, Zn 0,25 %, S 33,00 %.
The average compostion from the ore body
between 54,40 - 63,90 m = 9,50 m is: Cu 0,28%
Zn 0,72 %, S 35,08 %.

63,90 - 64,50

64 ,50 - 66,70

The chloritic, coarse-grained amphibolitic
greenstone with big rodlike and acicular
porphyroblasts of hornblende, with a lot of
schliers pellets or spots of quartz and
quartz-feldspatic matrice, locally too. Very
oftenly are present some small and little
amorphic forms of FeS or some little hypi-
diomorphic and allotriomorphic grains of
FeS2. The structure is massive and the
texture is porphyroblastic. Some grain
clongation isn't clear.

The strongly chloritic, medium-grained and
locallye only little bit coarse-grained
amphibolitic greenstone, with some schliers
or pellets and spots of quartz and of
quartz feldspatic matrice locally too. Some
little hypidiomorphic or allotriomorphic
grains of FeS2 or little amorphic forms of
FeS are present too but not much. The
structure is massive mostly and the texture
is blastoporphyric ant blastoophitic.

The borehole no. 77 G was stopped at 66,70 m
on February 23rd 1970 at 13.00 p.m.

February 25th 1970.

(M. Motys).
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THE BOREHOLE NR 78 G
Tverrfjelletmine , level 6th East
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THE BOREHOLE NR.. 8 G Tverrfjellet gruve, level 6th east
{X = - 15,5, y = - 90,0)
45° down to south).

The petrographical description.

0,00 - 4,90 The tiny-grained and tender-grained
amphibolitic greenstone, locally with some
little oblique joints, which are filled by
quartz matric mostly. Locally are present
some spots or joints of soda-lime feldspar
or quartz and scarcely of carbonates. Some
ore sulphides creat little allotriomorphic
or hypidiomorphic grains or little flakes,
locally only. The structure of this rock is
massive and locally banking. The average
gradient of this foliation is 50° or 55°
around.

4.90 - 16,35 The tiny-grained amphibolitic greenstone as
well as in 0,00 - 4,90 m, but with much more
schliors or irregular intercalations of quartz
or quartzite and with some little spots or
irregular grains of soda-lime feldspar, scarcely
of carbonates too. Some schliers or inter-
calations of quartzite (metaquartzite) have
on the borders a very poor and weak impregnation
of pyrite mostly.
In 11.10 - 11,60 m is present the position of
epidotic and quartzy metakeratophyre, with
some schliers and spots of white hydrothermal
quartz.
In 9,10 - 9,45 m is present the position of
metaquartzite with spots of grains of soda-lime
feldspar and with some very weak and poor
impregnation of FeS2 mostly on the both bordres
(the average gradient of foliation is 0° - lo°
about).
In 12.70 - 13.50 m is present the position of
strongly feldspartic and carbonatic amphibolitic
greenstone with some impregnation of FeS and
FeS2 mostly only (the gradient of this foliation
is 00 - 50 about).

16.35 - 16.90 The very strong impregnation of pyrite mostly

455r12 in metaquartzite. From the accessorie sulphides

are present pyrrholite and sphalerite and very
scarcely only chalcopyrite. In the quartz
matrix are present little bit chlorite and some
little rodlike and acicular porphyroblasts of
hornblende. The result of the chemical analyse
of this impregnated position between 16,35 -
16,90 m is: Cu 0,04 %. Zn 0,1ø9o, S 32,00 %.

16.90 - 17.00 The white-gray quartzite with very poor and
weak impregnation of FeS2 mostly only and
locally with some schliers of little bit more
strongly impregnation of pyrite too. The
structure is massive.
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17.00 - 18.10

18,10 - 18.35

18.35 - 38.70

The motley serie of the medium-grained
amphibolitic greenstone, with a lot of
little and small porphyroblasts of horn-
blende, with some chlorite and apidote
locally too. The matrix of this rock is
created by quartz - feldspar (soda-lime
feldspars). The strurture is blastoporphyric
and maculose. The total average gradient
of this foliation is 55° about. Locally are
present some flat folds of the em and dm
amplitude.

The quartzy tectonic breecie (white hydro-
thermal quartz), with inclusions of the
tiny-grained amphibolitic greenstone and
locally grains and flakes of pyrite and
pyrrhotine mostly. The structure is breecietic.

The serie of the tiny-grained and tender-
grained amphibolitic greenstone as well as
in 0,00 - 4,90 m, but locally with some
positions or intorcalations of the gneisic
quartzy, chloritic and amphibolitic schist
(around 24,60 - 25,20 m in example) and locally
with a lot of schliers or little intercalations
of quartzite or of metaquartzite with very
much feldspar (soda-lime feldspars) in the
matrix of them. Locally is this amphibolitic
greenstone more medium-grained too with a lot
of little acicular and rodlike porphyroblasts
of the hornblende. The structure is banking,
locally massive, maculose and phacoidal. The
average gradient of this foliation is 45° - 50 °

about and between 20,00 - 25,00 m 65° around.

38.70 - 40.60 The medium-grained amphibolitic greenstone as
well as in 17.00 - 18.10 m, which is strongly
infiltrated by quartz-feldspar matter. The
average gradient of this foliation is 6o°
around. Locally are present some schliers or
irregular veins of white hydrothermal quartz.
Some sulphides (FeS2 mostly) are present too,
but not so much.

40.60 - 46.00 The serie of tho chloritic, amphibolitic green-
schists and greenstones with flakes of biotite
and with some big rodlike and acicular porphyro-
blasts of hornblende and with some spots or
grains of carbonates and of soda-lime feldspars
too. Locally is this rock infiltrated by the
quartz-feldspatic matter. Between 45,65 - 45,90 m
are preeent some several little and small
intercalations of quartzite with poor and weak
impregnation of FeS2 mostly. The structure is
maculose and phacoidal schistose. The average

0is 25 - 30o o, but locally 6o around.
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46.00 - 46.20 The strong impregnation of ore sulphides
0,20 (FeS2 mostly, with minor the other sulphides,


like ZnS, FeS, and very scarcely with CuFeS2)
in quartzite or metaquartzite, with some little
acicular or rodlike porphyroblasts locally only.
Some schliers or pellets are created by quartz
matrix only. The structure is massive. The
texture is nematoblastic. The result of the
chemical analyse from this impregnated position
is: Cu 0,02%, Zn 0,05 %, S 34,50%.

46,20 - 51,25 The motley serie of the medium-grained and
coarse-grained amphibolitic, chloritic locally
or some where epidotic greenstone, which is
strongly infiltrated by quartz-feldspatic matter,
with some schliers or irregular positions of
metakeratophyre (with some rodlike or acicular
porphyroblasts of hornblende and with some
flakes or spots and schliers which is created
by chlorite. The structure is massive and
fluidial mostly and the texture is blastoporphyric
or blastoophitic. Locally are present some grains
of some carbonates too. The average gradient of
this foliation is 30° - 35° around. Between 51,15
- 51,25 m is present chloritic myllomitic matrix
only.

51,25 - 61,50 The very strong impregnation of the ore sulphides
in quartzite (the minor ore minerals are ZnS and
more scarcely CuFeS2 and FeS). The structure of
this ore body is massive and texture is nemoto-
hlpstie, porphyroblastic kataclaStic. Pyrite
creats the hypidiomorphic anre more allotrio-
morphic grains in the groundmas of quartz mostly.
The other minor ore sulphides like sphalerite
and pyrrhotite creat some microscopic amprphic
forms mostly around the pyritic grains and
pyrrhotite together with chalcopyrite creat
the filling of the little microscopic joints
in pyritic grains, Locally the chalcopyrite
creats also some little microscopic amorphic
forms around, on the borders of the pyritic
grains.

61,50 - 64,70 The very strong impregnation of the ore
sulphides in quartzite as well as in 51,25 -
61,50 m, but with some little schliers and
very little intercalations, which are created
by very fine-grained magnetite and with some
little acicular or rodlike porphyroblasts of
hornblende in the quartzy groundmass. The
structure is more thin banking. Between 63,70 -
63,90 m is present some dislecation some with
myllonitic matrix.

64,70 - 81 40 The very strong impregnation of the ore
sulphides in quartzite as well as in 51,25 -
61,50 m, but with little bit more CuFeS2 in
the totals contant. In 65,00 m around is
present the little position (schlier) of
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quartzite, which has the average thickness
1,5 cm about. In 67,95 m about, in 68,90 m
about, between 71,70 - 72,25 m about, between
74,00 - 74,50 m and between 74,90 - 75,10 m
are present some tectonic zones.

81,40 - 83,85 The strong impregnation of the ore sulphides
(pyrite mostly and with the othor minor
sulphides like pyrrhotite, sphalerite and
chalcopyrite) in the quartzite, with a lot
of little schliers and littlo intercalations,
which are parallel mostly with the general
filiation of the bordres of this ore body.
The pyrites grains are hypidiomorphic mostly
and locally allotriomorphic, but scarcely
indiomorphic too. Chalcopyrite and pyrrhotite
creat mostly some little and microscopic
irregular amorphic forms and also the filling
of the little, microscopic joints in the
pyritic grains. These chalcopyritic and locally
pyrrhotinic amorphic forms (irregular very
little veins) penetrate the little schliers or
little intercalations, which are created by
very fine-grained (irregular, allotriomorphic
grains) magnetite. Sphalerite is present too,
like minor ore minerale and creats mostly also
some little, microscopic amorphic forms or
allotriomorphic grains. The texture of this
ore position is porphyroblasts - cataclastic
and strukture is thin - banking. Locally are
present some spots, schliers or lenticles of
white-pink or white hydrothermal quartz, which
has mostly on the bordres some amorphic forms
of CuFeS2 (the size of thise forms is 2-5 m
in average, in example at 82,60 m around is
quartz lentick which has ca. thickness 2 cm
about). The average gradient of the total
foliation, according the magnetites schliers
is between 65° and 80° about.

8 8 - 8 ,00 The very strong impregnation of the ore
sulphides in quartzite, as well as at 51,25 -
61,50 m.

85.00 - 87,40 The very strong impregnation of the ore
sulphides, with the little schliors of
magnetite as well as at 81,40 - 83,85 m,
but Fe203 + Fe0 is present not so much and
in the matrix is little bit more 5i02 and
locally together with some little acicular
and rodlike porphyroblasts of hornblende
and with some little schliers of chloritic
matrix. In this ore position is present more
schliers of quartz matter. The structure is
thin banking and texture is blastoporphyric
and cataclastic. The average Gradient of
this foliation (according tho magnetito's
or quartzite's schliers) is 750 - 80° about.
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The result of tho chemical analyses from
the all thickness of this ore body's position
between 51,25 - 87,40 m (36,15 m) are:

51,25 m - 53,90 m . 2,65 m - 0,30 % cu - 3,2o % Zn - 40, - %S

53,90 m - 56,8o m = 2,90 m - 1,47 % cu - o,8o % Zn - 46,5% S
56,80 m - 59,80 m = 3,00 m - 1,03 % cu - 1,25 % Zn - 48,75 S
59,80 m - 62,40 m = 2,6o m - 1,47 % cu - 1,10 % Zn - 4D",5% S
62,40 m - 65,90 m = 3 5o m - 1,77 % cu - 0,40 % Zn =

65,90 m - 69:50 m = 3,60 m - 1,47 % cu - 0,60 % zn -48,-%
69,50 m - 71,90 m = 2,40 m - 1,95 % cu - 0,70 % Zn - 46,0% E
71,90 m - 75,10 m = 3,20 m - 2,35 % Cu - 0,70 % Zn -48,5% S
75,10 m - 78,40 m = 3,30 m 2,25 % Cu - 0,70 % Zn -45,-% S
78,40 m - 81,40 m = 3,00 m 3,30 % Cu - 0,65 % Zn -48,5% c
81,40 m - 84,00 m = 2,60 m - 1,7o % cu - 0,70 % Zn - 30,0%
84,00 m - 85,00 m 1,00 m - 1,05 % cu - 2,50 % Zn - 4395% S

85,00 m - 87,40 m = 2,40 m - 2,80 % cu - 0,25 % Zn -35,0% S

The average compisition of the all thickness
of this oro body between 51,25 - 87,40 m 36,1 m

is:
1,80 Cu - 0,94 Zn - 43, 4 s

- 92,45 The motley serie of the biotitic and chloritic,
amphibolitic greensbhists with some schliers
and intercalations of metakeratophyre (with
rodlike and acicular porphyroblasts of horn-
blende and locally, mostly in bordros with some
very poor impregnation of FeS2 mostley) and
metaquartzite too.
Between 87,70 - 87,90 m are present some little
schliers which are created by mobilication
biotite mostly. In this r6ck is present a lot
of schliers and pellets of quartz matrix and
a lot of spots or little schliers with quartz-
feldspar matrix. The structure of this rock is
pahcoidal and phacoidal schistose. The average
gradient of this foliation is 75° - 80° about
and locally 60° about. Locally are present
some dip little folding of the MM and CM
amphitude.

92.45 - 94,90 The motley serie of the tiny-grained and
medium-grained with some little flakos of
biotite and with some little schliers of
thel chloritic matter. The structure of this
rock is banking and locally more massive too.
The average gradient of this foliation is
800 - 85° about.

94,90 - 96,40 The amphibolitic, sericitic, chloritic and
biotitic maculose gneissic schist, with some
irregular little grains of FeS2 mostly locally
only. The structure of this rock is maculose
and locally phtitcoidal.The average gradient
of this feliation ia 800 - 85° about.
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96,40 - 99,00

99.00 -100,10

100,10 -104,70

104,70 -110,30

110,30 -112,25

112,25 -113,50

113,50 -115,30

WOM

- 6

The motley serie greenschist as well as
between 87,40 - 92,45 m. The average gradient
of this foliation is 70° - 85° around.

The motley serie of the schliers and inter-
calations of the tiny-grained amphibolitic
greenstones and chloritic-amphibolitic green-
schists with a lot of little schliers, spots
and pellets of the quartz and quartz-feldspar
matrix. Locally only are present some little,
mostly irregular grains of FeS2. The structure
is phacoidal and phacoidal schistose, but
locally thin-banking too. The average gradient
of this foliation is 750 - 800 about.

The amphibolitic, sericitic, chloritic and
biotitic gneissic schist as well as between
94,90 - 96,40 m. The average gradinet of
this foliation is 70° around.

The motley serie of the amphibolitic green-
stones and greenschists like in 99,00 -
100,10 m. The average gradient of this
foliation is 65° - 70° about. Between 106,10
- 109,60 m is presont the position of gneissic
schist as well as in 100,10 - 107,70 m.

The quartzy tectonic breccie in the gray
quartzite, with some inclusions of the
chloritic matrix and with some schliers, pellets
or linticles which are created by FeS2 grains
mostly.

The myllonitic rock, which has in matrix the
dark myllonitic matter, somo schliers of green-
stones and chloritic greenschists and with a
lot of spots or schliers of quartz. Ore
sulphides are present scarcely only. In this
myllonitic rock are present several dislecations
zones. The structure is irregular and mylIonitic.

The quartzy myllonitic rock as well as at
112,25 - 113,50 m but with some little bit
strongly impregnation of pyrite, with some
amorphic and irregular veins or forms of
chalcopyrite, pyrrhotite and very scarcely
of sphalerite too.
The result of the chemical analyse of this
impregnated position between 113,50 - 115,30 m
is : Cu 1,05%, Zn o,4o%, s 15,50 %.

115,30 -117,65 The strongly quartzy dark myllonitic rock, with
a lot of schliers or pellets of quartzite and
locally with very poor and weak impregnation
of FeS2 and FeS (flakes or irregular schliers).
At 117,50 m and at 117,60 m around are present
some small lenticles of more strongly pyritic
impregnation.



FOLLDAL VERK Ah

- 7

117,65 -119,50 The strong impregnation of ore sulphides in
quartzy, myllonitic zone. Locally, in example
is present some more clear impregnation of
chalcopyrite. The pyrite creats mostly allo-
triomorphic grains and chalcopyrite, pyrrhotite,
sphalerite, like minor minerals creat only
some little, microscopic amorphic forms. The
texture is cataclaStic and structure locally
massive and locallt breccietic. The result of
the chemical analyse of this ore position
between 117,65 - 119,50 m is: Cu 3,40 %,
Zn 0,95 %, S 30,50%.

119,50 -120,15 The quartzy dark myllonitic rock with some
little schliers or spots of quartz, but without
some ore minerals impregnation.

120,15 -129,70 The quartzy, biotitic and sericitic garnet
mica schist, locally with small rodlike and
acicular porphyroblasts of hornblende. Some
ore sulphides isn't present oftenly. The
structure of this rock is phacoidal :,chistose.
Between 120,15 - 122,00 m is present myllonitic
zone with some irregular schliers of dark
myllonitic matrix. The average gradient of
this foliation is 50° - 55° about.

129,70 -129,95 The conglomerate in the complex of the
gernet mica schist with a lot of stretched
rolled pebbles of quartzite, metaquartzite,
quartz or of keratophyre too. Some rodlike
and acicular porphyroblasts of hornblende are
present locally too. The average gradient of
this the total filoation is 60 - 65° about.

The boreholse 78 G was finished at 129,95 m on January 21st
1970 at 13,00 h p.m.

January 24th 1970.

(Milosh Motys).
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THE BOREHOLE NR. 79 G.
Tverrfjellet mine

on the level 6th-East, 0°
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TEE BOREHOLE NR. 79 G 9 Tverrfjelletgruva, level 6th - East (HORIZONTAL)

(X = -15,5 , Y = -110,5 )

The petregraficaldescription.

0,00 - 3,60 The tiny-grainedand tender-grainedamphiboliticgreestone,locally
with a lot of little spotspirregulargrains of carbonatesand locally
with some schliers or pellets of quartz or quartzite.The total struc-
ture of this rock is banking or sheeting.The average gradient of
this foliation is 600- 65° about.
Betwee• 0,95 - 1,00m is present the small position of quartzitewith
carbonatestmostlyon the borders of it.
Between 2,30 - 2,65m,2,75- 3,00m,3,30- 3,35m and 3,40 - 3,50m are
present some small positionsof gray or bright gray quartzitewtth
some,mostlyvery poor and weak impregnationof ore sulphides (Fe32
mostly and FeS,ZnS scarce and CuFeS2 very scarce only). Little bit
strongly is this poor impregnationbetween 2175  - 2,80m.

The result of the chemical analyse from the impregnatedposition
betweek 2,30 - 2,65m is : Cu = 0,07% 9 Zn = 0,50% and S = 4900%.
The result of the chemical analyse from the impregnatedposition
between 2,75 - 2,80m is : Cu = 0,12% , Zn = 0,50% and S 6,05%.

3,60 - 8,30 The tiRy-graineiandtender-grainedamphiboliticgreenstone,veryhomo-
genic,with the banking structure and locally only with some little
oblique joints,whichhave been healing by quartz matter. Some little
irregular grains or little flakes of Fe32 mostly are present scarce
only. The average gradient of this foliation is 600- 65° around.

8130 - 9,70 The tiny-grainedand tender-grainedamphiboliticgreenstoneas well
as in 3,60 - 8,30m,butwith very much oblique joints,fulfiledby the
quartz matter mostly and locally are present some spots or little
irregular grains of carbonajtes.Some impregnationof ore sulphides
is present very scarce only.

9,70 - 43,25 The motley serie of the chloritic,locallylittle bit biotitic amphibo-
litic greenstonesand chloritic,biotiticand amphiboliticgreenschists
with some schliers and pellets of quartz and quartzite,butlocally
with some more thick positions of them,oftenlytogetherwith some poor
impregnationof Fe32 mostly. Locally are present some grains and
little nellets of some carbonates and locally only are present some
little hypidiomorphicand allotriomorphicand scarce idiomorphic
grains of Fe32. The soda-limefeldspar minerales are present too and
hornblende creat small and little acicular and rodlike porphyroblaste
more clear in greenschistsfacies. The total structure of this rock
is blastoporhiric-schistoseand locally sheeting too. The average
gradient of this foliation is in 15,0m 75°about and in 25,0m 45°about
and in 40,0m 65°- 70° about.
Between14,12.- 27410m is present some little bit strongly impregna-
tion of sulphides (Fe52 mostly). The small and little pyritic grains
are hypidiomorphicand allotriomorphicand scarce only idiomorphic.
The result of the chemical analyse of this impregnatedposition bet-
ween 24,30 - 27,70m is : Cu = 0,09% , Zn = 0,40% and S = 2,00%.
Between 3245 - 32,30m is present position of quartzitewith some
very poor imnregnationof FeS2 mostly.
Between 39,50 - 43,00m are present much more snots or little grains of
some carbonates.
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43,25 - 43/60 The quartzy tectonic and myllonitic breccie with inclusions of chlo-
ritic amphiboliticschists,ofdark chloriticmyllonitic matter and
locally with smallIbutbig acicular and rodlike porphyroblastsof
hornblende.The groundmass is created by quartz. Some sulphides (Fe52)
are present very scarce only.

43,80 - 48750 The motley serie •f the chloritic,biotitic,amphiboliticgreenstones
and greenschistsas well as in 9,70 - 43,25m7butwith much more aci-
culae and rodlike small and little porphyroblastsof hornblende in
average.
Between 4,45 - ,10mis present the position of quartzitewith se-
me poor impregnationof ore sulphides ( Fe52 and ZnS,FeS scarcely and
CuFeS2 very scarce only.).
The result of the chemical analyse of this impregnatedposition bet-
ween 44,45- 45,10mis : Cu - 0,14% Zn = 0,60% , and S = 3,5131%•

Between 47,80 - 48,30m is nresent the position of quartzitewith poor
impregnatiomof FeS2 mostly which is little bit more stronglybetween
48,25 - 48,30m.

48,30 - 49,50 The gray quartzite eith some little flakes of chlorite and with some
small and little hypidiomorphicand locally idiomorphicgrains of
FeS2.Theis rock is very compact with little bit elear banking struc-
ture only.

49,50- 51,30 The medium-grainedstrongly quartzytinfiltratedamphiboliticgreensto-
ne with small and little acicular and rodlike porphyroblastsof horn-
blendetlocallymore chloritic,butlocally epidotic too. Soda-lime
feldspars are present enough too,togetherwith quartz in the ground-
mass mostly. Locally and oftenly scarcely are present some little and
small hypidiomorphicand idiomorphicgrains of PeS2. Scarecelyare
present some little flakes of biotite,locallyonly. Quartz and quart-
zite creat some schliers and pellets too. The total structure of this
rock is blast000rphiric,phacoidalschistose.The averagegradientof
thisfoliationis 60'about.

51,30- 55,85 The enidotic and amphiboliticmedium-grainedand little bit coarse-
grained greenstonewith small and big acicular and rodlike porphy-
roblasta of hornblemde.Locally are present some small schliers and
pelleta of quartz and soda-lime feldspars. Some sulphides(FeS2mostly)
are present very scarce only. The total structure of this rock is
blastonorphyricand blastoophitic.The average gradient of this not
clear foliation is 65° about.

55,85- 56,35 The medium-grained,verystronglv infiltratedamphiboliticgreenstone
(with small and little acicular and rodlike pornhyroblastsof horn-
blende).Thierock has stron infiltrationby the quartz - soda-lime
feldspar matter. Some sulphides (FeS2 mostly) are present very scar-
ce only. Locally are present some lenticles,chambereor nests which
are created by big acicular and rodlike porphyroblastsof hornblende.
The same position (1cm thickness)isbetween the rock before and this
position ca around 55,85m.

56,35- 57,45 The gray quartzite or metaquartzitewith some very little chambers
or nests of chlorite and locally with some little hypidiomorphicand
scarcely idiomorphicgrains of FeS2 and locally with small schliers,
pellets oe chambres of ore sulphides (FeS2 and FeS mostly),inexample
around 56785m. Locallyare present some little irregular schliers and
pellets of PeO*Fe203 in example 57,30m around.This rock is very
compact and the banking structure isn't so clear.

The strong impregnationof pyrite mostly in the gray quartzite,lo-
cally with some little spots or little nests of chlorite and scaree
with some little acicular or rodlike porphyroblastsofhornblende,but
locally only. The groundmaescreat quartz matter. Pyrite creat little
hypidiomorphicgraine,locallyallotriomorphicand scarcely idiomor-

57,45- 57,90

0/4,5'm
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phic too. Pyrhoyine and sphaleriteand scarcely chalkopyritecreat
some little amorphic or allotriomornhicforms of the microscopic
size around the pyritic grains or the filling of the little micro-
scopic joints in the nyritic grains.
The result of the chemical analyse from this impregnated ore posi-
tion between 57,45- 57,90mis 1 cu = 0,13% , Zn 1,50% , S = 39,35

37,90- 59,10 The bright gray and gray quartz,locallywith some lenticles or
nests which are fulfiled by CuFeS2,ZnSand FeS2 with FeS.

59,10 - 62,30 The motley serieof the medium-grainedand locally only tiny-grained
or locally coarse-grainedamphiboliticand epidottc greenstone,
infiltratedmostly by the quartz-feldsparmatter and locally with
the positions of quartz or quartzitewhich have on both borders'
sides some dark Nylloniticmatter or myllonitic rock with mobili-
sation biotite,withlittle bit chlorite and quartz and with a lot
of flakes or irregular forms of FeS2 mostly,but CuFeS2 or FeS are
present togetherwith ZnS too. Thie ore minerales' impregmationis
rather poo and weak.(in example the myllonitic,biotiticmatter are
present in 58,70 - 58,95m,59,30- 59,40mand in59,50- 59,60mand
the quartz or quartzite are present in 59,20-59,30m,59,40-59,50m
and in 59,60 - 59,70mtogetherwith some little scliers and nests
of the amphiboliticand epidotic greenstone'smatter.) The total
structure is thin banking and nhacoidal locally too. The average
gradient of this foliation is 650 and 70°round.

62,30 - 6 4,05 The white gray and gray quartzite,locallywith some schliers of
amphiboliticgreenstone'smatter and locally with some schliers
or nests or little positions of some poor imnregnationof FeS2
mostly and with FeS little bit too(in example around .2,50mL= 1cmi
and between 62,85- 62,95m_and64,00- 64,05m).

64,05- 64,20 The medium-grainedand between 64,15 - 64,20m coarse-grainedamphi-
bolitic greenstoneand epidotic-amphiboliticgreenstonewhich are
little bit infiltratedby quartz and quartz-feldsparmatter,with
some little schliers and little lenticles of quartz or quartzite
and with chlorite and with emall or little acicular and rodlike
porphyroblastsof hornblende.The structure is blastoporphyricand
banking,but little bit phacoidal locally too. The average gradient o
of this foliation is 700 about. Locally only are present some hypi-
diomorphic little grains or flakes of pyrite mostly only.

The very streng impregnationof sulphides (pyritemostly and with
pyrhotine and sphalerite like accessoric mineralesand with chal-
copyrite like accessoric minerale too,but more scarce only) in
gray and little bit bright gray quartzite.The texture of this
impregnatedore is cataclasticand structure compactllocallyonly
with some schliers of quartz or quartziteand in 66,40 - 66,45m
with li+tle position of quartzitewhich has very poor impregnation
of Fe82 only. From 66,30m is this ore little bit reach of CuFeS2.
In this impregnatedore the pyrite creat little hypidiomorphic
grains and more scarcely allotriomorphicand idiomorphicgrains
which are situated in quartz groundmassand on or aruond the borders
with the little amorphic forms of FeS,Zns and locallY CuFeS2 too.
Chalcopyriteand pyrhotine filing some very little joints in the
pyritic grains,locallytogetherwith sphaleritetoo. Sphalerite
which creat some little amorphic forms is present more around on
the bordres of the pyritic grains or independentin quartz ground-
mass locally too.
The result of the chemical analyse from this ore position between
64,20 - 67,05m is : Cu - 0,67 Zn 2,0 and 5 = 39,50.

64,20- 67,05


218,5-rn
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67,05 - 68,15 The very strong impregnationof the sulphides (pyrite and chalkopyri-
te mainly and sphaleriteand pyrrhotine too) in the quartzite'smat-efflee
rix(Quartz),butwit very much small and little schliers and little
intercalationsof magnetite(tinyand tender-grained),whichhave been
following the primary foliation,butlocally are little bit oblique
and irregular too. The grains of Fe0 3 Fe203 are very little only and
allotriomorphicmainly,scarcelyhypidiomorphic.Pyrite creat mostly
small hypidiomorphicgrainsplocallyallotriomorphictoo. Chalkopyrite
cceat some amorphic forms add filling of the little joints,mainlyin
the pyritic grains. Sphaleriteand pyrrhotine cceate also amorphic
forms and FeS mainly the filling of pyritic grains togedherwith chal-
copyrite. The matrice is quartz mostly only. From the other acceso-
ric rock forming minerals are present chlorite and hornblende,butve-
ry scarce only. The total structureis massive-schistose.
The result of the chemical analyse of this ore positionbetween 67,05-
68,15m is : Cu = 2,50% , Zn 1,1 and $ = 20,0 .

68 1 - 68 0 The very strong impregnationof the sulphides as well as in 64,20 -

49/45573 67,05m,but with little bit more CuFeS2 in average.
The result of the chemical analyse of this ore position between 68,15-
68,70m is : Cu = 2,80 , Zn 0, and S = 2,

68,70- 71,30 The strog impregnationof the sulphides with magnetite's schliers ani
216-0m little intercalationsaswell as in 67,05 - 68,15m,butwith little bit


morequartz in matrix and with much more little schliers and pellets
of quartz too.
The result of the chemical analyse from this ore position between
68,70 - 71,30m is : Cu = 1,35 Zn 0,3 and S = 1 1 00 .

71,30 - 71965 The very strong impregnationof the sulphides fith the schliers and

q35-m little intercalationsof magnetite as well as in 67,05 - 68,15m,but

with more small and little schliers and pellets of quartz or quartzi-
te and with much more strongly impregnationof CuFeS2. Sphalerite
are present mainly scarcely only,butFeS is present togetherwith
CuFeS2.
The result of the chemical analyse from the ore position between
71,30 - 71,65m is : Cu 2 Zn ø. and S 22 0 .

71,65- 72,20‘The very strong impregnationof the sulphidesIthe massive structure)

4,55.77 	 in the quartzite as well as in 64,20 - 67,05m,butwith much more

CuFeS2 in average.
The result of the chemical analyse of this ore massive position bet-
ween 71,65 - 72,20m is : Cu 125 9 Zn = 2,0 and S = 06 .


2,20 - 2, 0 The strong impregnatiomof the sulphides(mainlyFeS2, and CuFeS2 with

g FeS and more scarcely ZnS too) in metaquartzitetwithsome littlean
schliers and little intercalations,irregularoftenly,ofmagnetite
(the magnetite is very fine-grainedor tender-grainedin those little
schliers and microscopielyhas allotriomorphic,scarcelyhypidiomor-
phic grains). From the other rock-formingminerales(accessoricmost-
ly are present chlorite and very little acicular and rodlike pmrphy-
roblasts of hornblende and some little grains of soda-limefeldspar
teo. The pyrite creat small and little allotriomorphicand mostly
ISpidiomorphicgrains,chlkopyritecreata some amorphic forms or lo-
cally the fillings of the little microscopicjoints in the pyritic
grains. Together with CuFeS2 is present amorphic pyrrhotite and more
scarcely in average are present some small and little amorphic forms
or allotriomorphicgrains of sphalerite,locallylike inclusions in
the chalcopyriteor more oftenly pyrite matrix. The the quartz creats
groundmass of the rock-formingminerales together locally with chal-
copyrite and amphibolite,butmore scarcely. Quartz matrix creats a
lot of chliers and pellets or little irregular intercalations,macro-
scopickly. The structure is phacoidal-schistosemainly.
The result of the chemical analyse frøm this ore positionbetween
72,20 - 72,70m is : Cu ,00% Zn = ø,26 and 5 17,35 .
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The quartzy,chloritic and biotitic green mica schist or greenschist
with strong and very strong,locally impregnation of the sulphides
(mainly of Fe52 and more scarcely of CuFeS2,FeS and with some ZnS

The sttucture of this rock is phasoidal-schistose and phacoidal too.
Locally only and more scarce are present some little acicular and
rodlike grains of hornblenda. Quartz creat some little spots,little
schliers or little pelets. Pyrite creat little hypidiomorphic and
allotriomorphic grains,mostly crushed too and with a lot of little
joints. Chalkopyrite and pyrrhotite creat some little,microslaopic
amorphic forms or the microscopic fillings of the little joints in
the pyritic grains. Sphalerite is present more scarcely and creats
also little,microsconic amorphic forms or little allotriomorphic
grains and locally has some very little microscopic inclusions of
CuFeS2 or FeS. The average gradient of this foliation is 75° arounid.
The result of the chemical analyse from this impregnated position
between 72,70 - 73,10m is : 0,411-= 1,80% Zn = 0,65 and S = 12,1

THE AVERAGE COYPOSITION OF TRE ALL THICKNESS OF THIS ORE BODY :

2, 0 - 1

440in

between 64,20 -

between 67,05 -

III.between 68,15 -

67,05m


68,15m


68,70m

=


=

2,85m


1,10m


0,55m

is


is


is

between 68,70 - 71,30m




2,60m is

between 71,30 - 71,65m




0,35m is

between 71,65 - 72,20m = 0,55m is

VII.between 72,20 - 72,70m = 0,50m is

VIII.between 72,70 - 73,10m = 0,40m is

The avera s :





between 64,20 - 72,20m = 8,00m is

between 64,20 - 72,70m




8,50m is

between 64,20 - 73,10m = 8,90m is

CU = 0,67 %

Cu = 2,50 %

Cu = 2,80 %

Cu = 1,35 %

Cu = 4,24 %

Cu = 3,25 %

Cu = 3,00 %

Cu = 1,80 %

Cu = 1,623%

Cu = 1,704

Cu = 1,708%

Zn = 2,00 % S = 39,50 %

Zn = 1,10 % S = 20,00 %

Zn = 0,50 % S = 42,90 %

Zn = 0,30 % S = 13,90 %


Zn = 0,98 % S = 22,00 %

Zn = 2,00 % S = 39,06 %

Zn = 0,26 % S = 17,35 %

Zn = 0,65 % S = 12,10 %

Zn = 1,760% S = 2 370

Zn = 1,122 S = 2 , 1

Zn = 1,101% S = 26,630%

73,10 - 79,60 The amphibolitic and enidctic,little bit more soda-lime feldspatic and
quartzy greenstone,tiny and tender-gtained with a lot of little schli-
ers and little intercalations of quartz and feldsnar(soda-lime feld-
spatic). Locally are present some very little,oftenly microscopic,Ir-
pidiomorphic and allotriomornhic grains or little flakes of Fe32 and
scarce of FeS too. The total structure of this rock is thin banking
and sheeting with the clear total schistosity. The average gradient
of this foliation is 65° and locally 70° around.

7,60 - 82,15 The keratonhyre rock,with a lot of little acicular and rodlike portilly-
roblasts of hornblende and with a lot of soda-lime feldspars in the
matrix. locally are present some schliers or pellets which are created
by quartz-soda-lime feldspar's matrix only. Some sulphides impregna-
tion is rather scarce,but around 81,90m are present some schliers and
little irregular intercalations of FeS2 hypidiomorphic and allotrio-
morphic grains together with little irregular intrecalations of the
tender-greined magnetite agragates. The structure is blastoporphyric
without the very clear foliation. The average gredient of this folia-
tion is 45°,but around 81,90m 0° about.

82,15 - 82,85 The amphibolitic and biotitic gneissic-schist with little parallel
intercalations of quartz and quartz-feldspar matrix(soda-lime feldq)ar)
The structure is gneissic with clear the total schistosity. Some
impregnation of the sulphides is present scarcely and locally only.
The average gradient of this foliation is 50 0 about.
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82,85 - 83,15 The gray barren massive quartzite,scarcelyand locally only with
some little idiomorphicand more hypidiomorphicgrains of pyrite.

85,15 - 85,00 The biotitic and little bit chloritic and hornblende gneissic schist
with a lot of the parallel,butobliquae too,schliersof the dark my-
llonitic matrice. The quartz-feldspar(soda-limefeldspar)matrixcrea-
tes little parallel schliers or little intercalationsor little spots
and pellets which by their clongationsfollowing the total schistosi-
ty. The structure is gneisic and gneissic-schistose,locallymylloni-
tic too,but locally with the flat folds of the CM an DM and scarce of
the MM amplitude. The average gradient of this foliation is 30°- 400
about,but locally 0° and 200 too. Locally are present some small
schliers and pellets of quartz or quartzite. Scarcely are present
some small and little allotriomorphicand hypidiomorphicgrains or
little flakes of sulphides(Fe52mostly).

85,00 - 86,40 The motley complex of rocks,which is created by intercalationsand
schliers of the strongly chloritic,amphiboliticgreenschists,ofchID-
ritic tiny-gTainedgreenstones,locallywith small and little rodlike
or acicular pornhyroblastsof hornblende and with a lot of schliers
and intercalationsof the metaquartzitesand locally of the quartzy
keratophyres too. Some very poor and very weak impregnationof the
ore sulphides(feS2mostly) is locally present in the intercalations
of metaquartzitesor around the borders of them and on the borders
of intercalationsof keratophyre little bit locally too. The struc-
ture of this rock is phacoidal-schistoseand little bit sheeting too.
This motley rock's complex is folded locallyby the flat and scarceLy
by the little bit dip folds of the DM and CM amplitude. The average
gradient of this foliation is 45°- 500,but locally 60°- 750aruond.

86,40 - 100,40 The tiny-grainedamphiboliticgreenstone,withmassive structure
mostly,but ca from 93,60m with a lot of schliers and small inter-
calations of the quartz,metaquartziteand keratophyre,locallytoo.
Partly ca from 93,60m are present in apmhiboliticgreenstonea lot
little spots and grains of soda-limefeldspars and of some carbo-
nates too. Some position of the feldspatic keratophyreis present
arond 98,10m(thicknessca 10cm). Some impregnationof the ore sulp-
hides is present,but scarcely 1he total structure is shee-




ting and banking with little bit clear schistosity.The average
gradient of this foliation is 600and 65° around,but locally in
98,10m 350-400 around. Between98,50- 100140m around are present
a lot of joints which are filed by quartz mostly.

100,40 +-104R00 The quartzy amphiboliticgreenstonewith a lct of schliess of
quartz and quartzite and with a lot of little schliers and little
irregular intercalationswhich are created by the small and little
grains of garnet and by the comnact agregates of the garnet too.
Some impregnation of the ore sulphidesistipresentscarce pnly.
The total structure is sheeting and banking,butlocally phacoidal
schistose too. The average gradient of this foliation is 700about.

104,00 - 105,40 The sericitic and little bit chloriticand biotitit gneissic schist
with some small and little rodlike and acicular porphyroblastsof
hornblende.The matrix is created by quartz and soda-limefeldspars.
The structure is gneissic and schistose.The average gradient of
this foliation is 55°-600 about. Some impregnationof the ore
sulphides is present scarce only.

105,40 - 107,30 The keratophyre rock with some small and little rodlike and acicu-
lar porphyroblastsof hornblende,withchlorite and locally with
sericite in the quartz - soda-lime feldspaticmatrix and with a
lot of schliers and irregular intercalationsof quartz or quart-
zite. The average gradient of this foliation is 45°- 500 about.
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107,30 - 108,10 The conglomeratein the hornblende sericiticand little bit chlori-
tic mica schist with some rodlike and acicular porphyroblastsof
hornblende,withsome schliers and rolled pobbles of quartz or
quartzite. In the matrix are present mostly quartz and soda-lime
feldspars too. The structure is conglomeratic,butwith little bit
clear foliatio which has average gradient 450 or 500 about. Some
impregnationof the ore sulphidesisn't present mostly.

108,10 - 109,40 The very strongly quartzy sericiticand little bit biotittc and
fewly chloritic mica schiat wit a lot of small rodlike and acicular
porphyroblastsof hornblende and locally with some little schlieis
or pellets of quartz or quartzite too. The structure is blastopor-
phyric and banking. The average gradient of the not so clear fo-
liation is 500and 55° about.

109,40 - 109,70 The conglomerateas well as in 107,30 - 108,10m.

109,70 - 111,50 The very strongly quartzy sericitichornblende mica schist as
well as in 108,10 - 109,40m.The average gradient of this folia-
tion is 45° around.

111,50 - 112,30 The conglomerateas well as in 107,30 - 108,10m.

112,30 - 114,05 The chloritic and locally little bit sericitic,garnetmica schist
with some flakes of biotite,oftenlyin some little schliers or
pellets and with a lot of small and little grains of allotriomor-
phic and hypidiomornhicgarnet. The structure of this rock is
phacoidal schistosemostly. Some impregnationof the sulphides
isn't present oftenly. The average gradient of this total folia-
tion is 45° around.

This borehole nr. 79 G was finished at 114,o5m on January 9th 1970.

M.Motys 13.1.1970
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The borehole nr. 81 G, Tverrfjellet mine, on the level VI-east,

- 50° down to south-east.
(X = - 1,50, Y = - 92,0)

The petrografical description.

0,00 - 10,70 The fine, tiny-grained amphibolitic greenstone,
locally more feldspatic and locally with some

grains of carbonates too. In this rock are present

some schliers or pellets and intercalations of

metaquartzite, metaceratophyre or of white

hydrothermal quartz too. Some hypidiomorphic or

allotriomorphic grains or flakes of FeS2 and more

scarcely of FeS are presnnt too, but not much.

The structure is massive or sheeting. The average

gradient of this foliation is 0° - 150 above and

only locally 30° around.

10,70 - 10,85 The white-gray metaquartzite with very poor

impregnation of FeS2 mostly and scarcely with FeS

too. The structure is massive.

10.85 - 34,40 The fine grained, tender- and tiny-grained amphibolitic

greenstone like as in 0,00 - 10,70 m, but around

the intercalations or schliers of metakeratophyre

or metaquartzite with more hypidiomorphic or

allotriomorphic crushed grains of Fe52, scarcely
with some little flakes of FeS and with some small

schlier which are created by the klinozoisite-
epidotic matrix. Some oblique joints are filed

1 by quartz matrix mosly. TDe average gradient of


this foliation is 30 - 40 about, but locally
0o - 10o around (in example between 11 - 13 m
around).

34.40 - 34,65 The chloritic and little bit biotitic, strongly

infiltrated amphibolitic greenstone by the quartz-

feldspatic (soda-lime feldspar) matrix. Hornblende

creats a lot of little acicular and rodlike

porphyroblasts. Some schliers are created by
klinozoisite-apidote matrix. Some grains of
carbonates are present too. The hypidiomorphic and

allotriomorphic crushed grains of FeS2 and some

flakes of FeS, like the very poor impregnation

are present too. The structure is sheeting-
schistose and the texture is blastoporphyric and

blastoophic. The average gradient of this foliation

is 35° around.

34,65 - 35,75 The biotitic and little bit chloritic and locally

amphibolitic gneissic-schist with a lot of the

clear porphyroblasts of the soda-lime feldspar.

The structure is maculose-schistose. Some

allotriomorphic grains of FeS2 or flakes of FeS

and of FeS2 are locally present too. The average

gradient of this foliation is 40° about.
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35,75 - 43,40 The tiny-grained and medium-grained amphibolitic
and little bit feldspatic greenstone, with a lot
of little schliers of the quartz-feldspatic
matrix and of the quartz. Locally are present
chlorite, zoisit-epidote and some grains of
carbonates too. The little acicular and rodlike
porphyroblasts are clear. Some very poor
impregnation of FeS2 mostly and scarcely of
FeS is present too, like some littlehypidiomor-
phic or allotriomorphic crusher-grains or
flakes. The structure is sheeting or thin-
banking with little bit clear the total grain-
clongation. The average gradient of this
foliation is 30° - 35 around.

43,40 - 48,70 The myllonitic zone in the complex of the
tiny-grained amphibolitic greenstone with a
lot of schliers matrix, with some schlier or
spots of quartz (hydrothermal, barren only)
and locally with some positions of the
myllonitic, quartz breccie. Some crushor
allotriomorphic and hypidiomorphic grains of
Fe52 or flakes of FeS are locally green too,
but not so much. The structure is myllonitic
and locally only breccietic too.

48.70 - 50,00 The tiny-grained and medium-grained amphibolitic
greenstone as well as in 35,75 - 43,40 m. The
average gradient of this foliation is 50° - 60°
around.

50.00 - 55,30 The white-gray metaquartzite with some very
little acicular and rodlike grains of hornblende;
with some little flakes or irregular grains of
FeS2 or FeS and with not much little irregular
grains of Fe0 + Fe203, locally onlu too. The
structure is massive. The chlorite are present
in some little schliers locally too.

55,30 - 60,10 The chloritic, medium-grained and locally little
bit coarse-grained amphibolitic greenstone with
a lot of clear bigger acicular and rodlike
prophyroblasts of hornblende. Locally are present
in groundmass zoisit-epidote too. Soda-lime
feldspar creats also a lot of little grains or
spots ore is presnt together with quartz in
some little schliers. Locally are present some
little schliers of metakeratophyre or metaquart-
zite, oftenly with some very poor impregnations
of FeS2 mostly, with some FeS, ZnS or scarcely
CuFeS2 accessorcly only. Locally are these
intercalations of metaquartzite or metakeratophyre
little bit folded by the folds of the cm or
dm amplitude (59,20 m). The structure is massive
and sheeting and the texture is blastoporphyric
and blastophitic within some clear grain-
clongation. The total average gradient of this
foliation is 50° - 55° about, but locally 25° -
30° around too.
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more than FeS and ZnS like accerssioric
mineral only. Pyrite creats some crushed
allotriomorphis or hypidiomorphic porphyro-
blasts in the quartz groundmass, and chalco-
pyrite and pyrrhotite or more scarcely
sphalerite too creat some microscopic or very
little irregular amorphic forms around or
creat the filling of the little microscopic
joints in the FeS2 grains. The structure of
this ore is massive and locally sheeting or thin
banking. The texture of ore is blastoporphyric
- cataclastic. The magnetite in the schliers
are very fine-grained or tender-grained (grains
of Fe0 + Fe203 are allotriomorphic). The result
of the chemical analyse from this ore position
between 64,65 - 69,60 m is: Cu 1,80 %, Zn 0,35 %,
s 26,00 %.

69,60 - 73,30 The very streng impregnation of sulphides in
quartzite with a lot of schliers or intercalations
of magnetite. This ore is the same as in 64,65-
69,60 m, but with much more Fe0 + Fe203 and with
little bit more CuFeS2. The structure is
sheeting. The average gradient of the foliation
of these Fe0 + Fe203 schliers or intercalations
is 50° - 55° about. The result of the chemical
analyse of this ore positions are: a) between
69,60 - 71,25 m is: Cu 1,52 %, Zn 0,20 %, and
S 11,30 %. b) between 71,25 - 73,30 m is:
Cu 3,05 %, Zn 0,20 %, S 20,20 %.

73,30 - 73,95 The very strong impregnation of sulphides in
quartzite as well as in 62,50 - 64,65 m, but
with more CuFeS2. The structure is massive too.
The result of the chemical analyse of this ore
position between 73,30 - 73,95 m is: Cu 2,18 %,
Zn 0,10 %, S 43,00 %.

73,95 - 76,40 The impregnation of sulphides in quartzite with
a lot of schliers or compact positions of
Fe0 + Fe203. The tiny-grained or tender-grained
magnetite creats the compact, massive inter-
calations or positions which have 2-3 cm thickness
too. The structure is sheeting or banking. The
average gradient of a foliation of these Fe0 *
Feg03 positions or intercalations or schliers is
50 about. The reault of the chemical analyse
of this ore position between 73,95 - 74,60 m is:
Cu 2,18 %, Zn 0,05 %, S 8,95 %.

The average composition from these analyses
between 62,50 - 76,40 m, from the ore body
position:

62,50 - 64,65 . 2,15 m - Cu 1,26 %, Zn 1,60 %, S 38,50 %64,65 - 69,60 . 4,95 m - Cu 1,80 %, Zn 0,35 %, S 26,00 %69,60 - /1,25 . 1,65 m - Cu 1,52 %, Zn 0,20 %, S 11,30 %
71,25 - 73,30 . 2,05 m - Cu 3,05 %, Zn 0,20 %, S 20,20 %
73,30 - 73,95 = 0,65 m - Cu 2,18 %, Zn 0,10 %, S 43,00 %
73,95 - 76,40 = 2,45 m - Cu 2,18 %, Zn 0,05 %, 5 8,95 %
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The average compostion of the ore body position
between 62,50 - 76,40 m is:

62,50 - 76,40 = 13,90 m - Cu 1,95 %, Zn 0,37 , S 23,12 '

76,40 - 77.65 The strongly quartzy biotitic and amphibolitic
gneissic schist with some schliers of quartz
or quartzite and with a lot of schliers of fine-
grained Fe0 + Fe203 and with some impregnation
of ore sulphides. Pyrite creats the little
crushed allotriomorphic grains and chalcopyrite
creats some small amorphic irregular forms,
irregular flakes etc. The sphalerite and
pyrrhotite are present too, mostly together with
chalcopyrite but more scarcely only, especially
sphalerite. Tho composition of chalcopyrite is
more high than of pyrite. The structure of this
impregnated,position is sheeting or phacoidal
schistose too. The average gradient of this
foliation is 50° about. Between 77,45 - 77,65 m
is present the position of metaquartzite with
poor impregnation of sulphide, but on the borders
with the very strong impregnation of CuFeS2
mostly only. The result of the chemical analyse
of this impreganted position between 76,40 -
77,65 m is: Cu 3,30 %, Zn 0,20 %, S 7,15 %.

77,65 - 78,05 The dark amphibolitic and chloritic, myllonitic
greenstone-schists or myllonite with some
impregnation of chalcopyrite mostly and of pyrite
little bit too(some crushed little allotriomorphic
grains). The pyrrhotite creats some little
microscopic amorphic forms and it's present
oftenly together with chalcopyrite. The sphale-
rite is present scarcely only. Between 77,85 -
78,05 m is the impregnation of CuFeS2 more strong.
The result of the chemical analyse from the
position between 77,65 - 78,05 m is: Cu 9,15 %,
Zn 0,10 %, S 14,00 %.

78,05 - 81,10 The myllonitic, amphibolitic and chloritic schist
and greenschist and myllonite, with a lot of
porphyroblasts of hornblende, locally little bit
crushed. Some imprognation of CuteS2 and FeS and
FeS2 are present too, but very poor and weak only.
Locally are present some big amorphic forms of
CuFeS2 with little bit FeS. The structure is
myllonitic only. The result of the chemical
analyse from this rock position between 78,05 -
81,10 m is: Cu 0,87 %, Zn 0,10 %, S 2,00 %.

81 10 - 84 60 The strong impregnation of ore sulphides, with
a lot of schliers and intercalations of Fe0 +
Fe203, but locally only with some positions
of the massive impreunation of sulphides. This
ore position is like that between 69,60 - 73,30 m.
The structure is sheeting and thin banking too.
The averaue gradient of this follation allong
the magnetites schliers is 60° - 65° about, but

0from 81,80 m to 84,20 m is 0 - lo about together
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with very flat folds of the cm and dm
amplitade. The result of the chemical analyse
from the position between 81,10 - 81,60 m
is: cu 4,85 %, zn o ,20 %, S 11,10 %.
The result from the chemical analyse of the
position between 81,60 - 84,60 m is: cu 4,80 %,
Zn 0,30 %, S 16,80 %.

The metaquartzite with some poor, not so
strong impregnation of sulphides (FeS2, FeS
and CuFeS2) and with a lot of schliers or
little intercalations of Fe0 + Fe203. Locally
are present some little bit more big amorphic
forms of CuFeS2. The structure is sheeting and
locally banking. The average gradient of this
foliation is 0 - 10° locally 30° - 400 only.
This rock is little bit folded by the folds of
the cm and dm amplitudes folds, very flat
only. The result of the chemical analyse from
this impregnated position between 84,6o -
87,60 m is: cu 2,50 %, Zn 0,20 %, S 7,15 %.

87,60 - 88,80 The strong impregnation of the ore sulphides
(FeS2, CuFeS2 and FeS) and of magnetite in
quartzite the same as in 73,95 - 76,40 m. The
structure is banking and sheeting. The average
gradient of this foliation (allong the clongation
of the schliers of magnetite) is 50° - 60°, but
locally only 70° about too. The result of the
chemical analyse from this impregnated position
between 87,60 - 88,80 m is: Cu 3,50 %, Zn 0,20 %
S 7,60 %.

84,60 - 87,60

88,80 - 89,70

8 9 ,70 - 90,60

The medium-grained locally only little bit
coarse-grained amphibolitic greenstone with some
schliers of dark myllonitic matrice and locally
with some schliers of quartz. The impregnation
of chalcopyrite and scarcely of pyrite isn't so
strong. Locally are present some amorphic forms
of CuFeS2 (max. size 1 cm in average). This rock
has mostly the myllonitic structure. The result
of the chemical analyse from this rock position
between 88,80 - 89.70 m is: cu 4,75 %, Zn 0,20 %,
S 9,10 %.

The quartzite with some poor and weak impregnation
of ore sulphides together with some little
schliers of magnetite like as in 84,30 - 87,60 m.
The average gradient of this foliation is 35° - 40°
and locally only 50° about too. The result of the
chemical analyse from this position between
89,70 - 90,60 m is: Cu 4,25 %, Zn 0,10 %, S 6,80 %.
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90-60 - 106,35 The motley serie of the chloritic amphibolitic
greenschists and of the medium grained
amphibolitic greenstones with a lot of schliers
and intercalations of quartzite and with some
irreaular positions or schliers or lenticles
of white hydrothermal. quartz. The structure is
schistose, phacoidal schistose and sheeting too.
The impregnation of all this complex is little
bit strong. From the impregnation sulphides are
present CuFeS2, FeS and FeS2 like main ore
minerals and ZnS like accesoric ore mineral only.
From the other ore minerales are present mainly
magnetite, which creats a lot of schliers or
intercalations, in quartzite oftenly only. The
chalcopyrite and pyrrhotite creat some big
amorphic forms too. Pyrite is present like
allotriomorphic, crushed grains or flakes. The
impregnation of ore sulphides is more
acumulate in the positions of quartzite or in
positions ate of hydrothermal quartz and around
them (CuFeS2. Between 93,00 - 93,90 m is present
little bit more strong impregnation in more
quartzy position. Between 94,85 - 95,70 m is
present strong impregnation of sulphides with
a lot of schliers ancljintercalations of magnetite
like as in 73,95 - 7 ,40 m. Between 101,25 -
101,50 m and 104,40 - 104,60 m are present the
massive position of FeS2 impregnation in
quartzite with FeS and CuFeS2. From 105,00 m
about is present more pyrrhotite than chalcoprite .
The average aradient of this foliationois: 40
about , but in 102,30 - 102,70 m 0 - 10o
about only. The result of the chemical analyses

from thismotley serie of impregnated rocks are:


 90,60 - 93,00 m

 93,00 - 93,90 m

 93,90 - 95,90 m

 95,90 - 96,lo m

 96,10 - 98,65 m

 98,65 - 99,40 m

G. 99,40 -100,70 m
h.100,70 -103,35 m
1.103,35 -106,35 m




The


 76,40

 77,65

 78,05

 81,10

 81,60

 84,60

 87,60

 88,80

is: Cu 3,50 %, Zn 0,10 %, S 8,25 %
is: cu 7,10 %, Zn 0,15 %, S 15,80 %
is: cu 4,50 %, zn,0,10 %, s 11,00 %
is: cu 4,00 %, Zn 0,10 %, S 6,75 %
is: Cu 6,50 %, Zn 0,10 %, S 12,10 %
is: Cu 1,65 %, Zn 0,10 %, S 3,60 %
is: Cu 5,25 %, Zn 0,10 %, S 10,20 %
is: Cu 4,50 %, Zn 0,10 %, S 14,45 %
is: Cu 4,85 %, Zn 0,10 %, S 17,06 %

average compostion from these analyses
between 76,40 - 106,35 m from the impregnation
of rocks, which are situated on the south from
the main ore body:

1,25 m - cu 3,30 %, Zn 0,20 %, S 7,15 %
o,4o m - cu 9,15 %, Zn 0,10 %, S 14,00 %
3,05 m - Cu 0,87 %, Zn 0,10 %, S 2,00 %
0,50 m - Cu 4,85 %, Zn 0,20 %, S 11,10 %
3,- m - Cu 4,80 %, Zn 0,30 %, S 16,80 %
3,- m - cu 2,50 %, Zn 0,20 %, S 7,15 %

88,8o m = 1,20 m - Cu 3,50 %, Zn 0,20 %, S 7,60 %
89,70 m = 0,90 m Cu 4,75 %, Zn 0,20 %, S 9,10 %

- 77,65 m =
- 78,05 m =
- 81,10 m =
- 81,60 m =
- 84,60 m =
- 87,60 m =
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gradient of this foliation is 55° about. The
result of the chemical analyse from the rock
position between 116,05 - 117,80 m is:
Cu 0,13 %, Zn 0,05 %, S 0,50 %.

117,80-118,30 The biotitic, garnet gneissic mica schist with
little bit chlorite too. Some hornblende porphyro-
blasts (very little only) are present accessoricly
only. The structure is parallel schistose and
gneissic schistose. Some ore sulphides isn't
present oftenly. The average gradient of this
foliation is 55° around.

118,30-118,80 The amphibolitic, little bit chloritic and
biotitic garnet gneissic schist, with a lot of
little acicular and rodlike porphyroblasts of
hornblende, with a lot of little grains and
schliers or spots, which are created by the
little grais of garnet too. In this rock are
present some little flakes of FeS and some
little grains (allotriomorphic) of FeS2, but
locally only. The structure is phacoidal schistose.
The average gradient of this foliation is 50°
and 55° around.

118,80 -120,15 The medium-grained and locally only little bit

coarse-grained amphibolitic and zoisite-epidotic
greenstone, strongly infiltrated by the quartz-
feldspatic (soda-lime feldspar) matrix. The
chlorite are present locally too. Some ore
sulphides are present only locally like some
groups of the flakes of FeS mostly. FeS2
(allotriomorphic)little grains are present
scarcely. The structure iS sheeting and banking
and the texture is blastoporphyric and blasto-
ophitic. The average gradient of this foliation
is 50° around.

120,15-120,90 The medium-grained and tiny-grained amphibolitic
greenstone, locally with some little schliers
or pellets, which are created by quartz or
quartz feldspar matrice. Some little allotrio-
morphic grains of FeS2 or some little flakes
of FeS are present scarcely only. The structure
is massive and sheeting. The texture is blasto-
porphric. The average gradient of this foliation
is 50 about.

120,90-123,55 The sericitic and little bit chloritic metaquart-

zite, with a lot of small rodlike and acicular
porphyroblasts of hornblende, without some
clear grain-clongation oftenly. Some ore
sulphides isn't present oftenly. The structure
is massive and sheeting. The average gradient
of this foliation is 50° and 550 around.
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123,55-133,10 The sericitic and biotitic, quartzy, garnet
micaschist, with a lot of schliers, pellet
or spots of quartz matrice. Very carcely
are present some little rodlike or acicular
porphyroblasts of hornblende, locally only.
Some ore sulphides isn't present at all. The
structure is phacoidal schistose. The size of
grains of garnet is 2-3 mm and 5 mm too in
average locally, but oftenly 1 mm around. The
average gradient of this foliation is 40° and
450 about, but in 130,00 m 20-300 about.

The borehole nr. 81 G was finished at 133,10 m
on the 13th February 1970 at 11.30 a.m.

(Milosh Motys).



THE BOREHOLE NR. 82 G
Tverrfjellet mine, level 6th East
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The Borehole no. 82 G on the level VIth -East horizontal to
South-West. (X = - 15,0 , Y = - 90,0)

The petrographical description.

0,00 - 2,45

2,45 - 3,00

3.00 - 12,40

The tiny-grained little bit chloritic
amphibolitic greenstone, with a lot of
little schliers or spots or pellets of
quartz and with some spots or grains of
soda-lime feldspar, locally with some little
bit bigger acicular or rodlike porphyroblasts
of hornblende. Some spots or grains are
created by carbonates. In this rock are
present some little allotriomorphic, scarcely
hypidiomorphic grains or flakes of FeS2 and
very scarcely some flakes of FeS. The texture
is maasive mostly, sheeting locally only. The
result of the chemical analyse from this rock
position between 0,00 - 2,45 m is: Cu 0,00 %,
Zn 0,00 %, s 0,00 %.

The gray and bright gray metaquartzite,
locally with some little acicular or rodlike
porphyroblasts of hornblende and scarcely with
some little spot or little schliers of chloritic
matrix. Some very poor impregnation of FeS2
mostly (little grains, allotriomorphic and
oftenly crushed) and more scarce with FeS.
Some microscopic impregnation of Fe0 + Fe203
is locally present too. The structure is
massive, but locally is present the little
bit clear grain-clongation (the acicular or
rodlike porphyroblasts of hornblende). The
average gradient of this foliation is 40°
about. The result of the chemical analyse
from this rock position between 2,45 - 3,00 m
is: Cu 0,00 %, Zn 0,00 %, S 0,00 %.

The motley serie of the tiny-grained and
medium-grained amphibolitic and locally
amphibolitic-chloritic greenstone, locally
more feldspatic (soda-lime feldspar), with
a lot of schliers, pellets or spots of quartz
matrix or of soda-lime feldspatic-quartz matrix
and locally with some thin intercalations of
metaquartzite or metaceratophyre, which have
some very poor impregnation of FeS2 mostly. The
spots or grains of carbonates are present
locally too. The structure is sheeting or
banking. The average gradient of this foliation
is 50o about. The result of the chemical
analyses from this rock position between 3,00 -
12,40 m are: Between 3,00 - 7,40 m is: Cu 0,00 %,

Zn 0,00 %, S 0,00 % and between 7,40 - 12,40 m

is: cu 0,00 %, Zn 0,00 %, 5 0,00 %.
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12,40 - 13,20

13,20 - 49,20

49,20 - 51,25

51,25 - 52,30

The amphibolitic, chloritic and biotitic
gneissic schist with a lot of spots or
irregular porphyroblasts of soda-lime feldspars
and with the total maculose structure. Some
grain clongation is little bit clear. The
average gradient of this foliation is 50° - 55o
around. Some grains or flakes of FeS2 mostly
only are present locally only. The result of
the chemical analyse from this rock position
between 12,40 - 13,20 m is: Cu 0,00 %, Zn 0,00 %,
S 0,00 %.

The motley serie of the chloritic and amphibolitic
and biotitic greenschists, with some thin schliers
or intercalations of the tiny-grained amphibolitic
greensone, with a lot of little schliers or
pellets of the quartzite, or of the quartz-
feldspatic (soda-lime feldspar) matrice. The
little and small acicular and rodlike porphyro-
blasts of hornblende and of acti:uclite (more
scarce) are very clera, but without some the
grain-clongation mostly. Some irregular allotrio-
morphic grains or hypidiomorphic grains of FeS2
and some little flakes of FeS are locally present
too, but not much. The structure is sheeting and
locally schisto.se and the texture is blastoporphy-
ric and blastoophitic. The average gradient of
this foliation is 40° - 500 around. The result
of the chemical analyses from this rock
position between 13,20 - 49,20 m are: between




13,20 - 18,00 m is: Cu 0,00 %, Zn 0,00 %, S 0,00 %
18,00 - 22,10 m is: Cu 0,00 %, Zn 0,00 %, S 0,00 %
22,10 - 25,20 m is: Cu 0,00 %, Zn 0,00 %, S 0,00 %
25,20 - 29,80 m is: Cu 0,00 %, Zn 0,00 %, S 0,00 %
29,80 - 34,35 m is: Cu 0,00 %, Zn 0,00 %, S 0,00 %
34,35 - 38,70 m is: Cu 0,00 %, Zn 0,00 %, S 0,00 %
38,70 - 43,20 m is: Cu 0,00 %, Zn 0,00 %, S 0,00 %
43,20 - 49,20 m is: Cu 0,00 %, Zia0,00 %, S 0,00 %

The motley serie of the chloritic and amphi-
bolitic greensone, with some flakes of biotitic,
with a lot of bigger rodlike and acicular
porphyroblasts of hornblende and locally with
some spots or grains of carbonates too. Some
schliers and pellets are created by quartz or
soda-lime feldspatic - quartz matrix. The soda-
lime feldspars are present like spots or grains
(porphyroblasts) too. Locally only are present
some allotriomorphic and hypidiomorphic grains
of FeS2 and some little flakes of FeS and of
FeS2 too. The structure of this rock is
schistose-sheeting and the texture is blasto-
porphyric and blastoophitic. Some total grain-
clongation isn't clear enough. The average
gradient of this foliation is 45° - 50° about.
The result of the chemical analyse from this
rock position between 49,20 - 51,25 m is: Cu
0,00 %, Zn 0,00 %, S 0,00 %.

The medium-grained amphibolitic greenstone
with the strong infiflration of quartz feld-
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52,30 - 54,40

54,40 - 55,15

55,15 - 56,20

56,20 - 57,25

spatic (soda-lime feldspars) matrice. The
chlorite and zoizit-epidnte are present too.
The acicular and rodlike small or little
porphyroblasts are present very much. They
heven't some clear grain- clongation. Some
schliers of quartz or quartz-feldspar matrice
are present too. Some allotriomorphic or
hypidiomorphic grains of FeS2 and some flakes
of FeS are present too, but oftenly locally
only. The structure is massive and sheeting
with blastoporphyric and blastoophitic
structure. Some not so clear average gradient
of this foliation is 35o - 40° about. The
result of the chemical analyse from this
position between 51,25 - 52,30 m is: Cu 0,00 %,
Zn 0,00 %, S 0,00 %.

The bright-gray metaquartzite with a lot of
flakes of FeS and with a lot of little allotrio-
morphic, oftenly crushed grains of FeS2. The
structure is massive abs locally only phacoidal.
Between 52,40 - 52,50 m and between 53,45 -
53,55 m are present some positions, which have
ca 5 cm coarse grained, chloritic amphibolitic
greensione,with poor impregnation of FeS2 and
FeS and ca. 5 cm strong impregnation of FeS2
mostly (in quartzite too), with some acicular
or rodlike porphyroblasts of hornblende too. The
result of the chemical analyse from this
position between 52,30 - 54,40 m is: Cu 0,00 %,
Zn 0,00 %, S 0,00 %.

The barren white hydrothermal quartz, locally
with some thin schliers or little pellets of
chloritic matrice and locally only with some
flakes or little pellets of FeS with some
little amorphic forms of CuFeS2. The structure
of the chemical analyse from this position is:
Cu 0,00 %, Zn 0,00 %, S 0,00 %

The gray and dark-gray quartzite, locally with
some poor, microscopic impregnation of FeS and
FeS2 oftenly only. The structure is massive.
The result of the chemical analyse from this
position between 55,15 - 56,20 m is: Cu 0,00 %,
Zn 0,00 %, S 0,00 %.

The tiny-grained and locally tender-grained
amphibolitic greensone with a lot of schliers
or intercalations of metaquartzite or quartzite.
Some irregular little allotriomorphic grains
or flakes of FeS2 are present, but oftenly
around the quartzitic schliers or in FeS is
present more scarcely too. The structure is
sheeting and locally banking. The average
gradient of this foliation is 55° - 60° around.
Between 57,10 - 57,25 m is present a position
of fimyllonitic,chloritic and amphibolitic
gneissic-schist with some grains of FeS mostly
too. The result of the chemical analyse of this



FOLLDAL VERK Ah 4.

57,25 - 61,30


4, 65 nz.

61,30 - 64,10

64 10 - 2 0
?'57.5-nr)

72,05 - 72,40

72,40 - 72,75


4LZ5in

rock position, between 56,20 - 57,25 m is:
Cu 0,05 %, Zn 0,00 %, S 3,00 %.

The very strong impregnation of FeS2 mostly
in quartzite, together with some little, micro-
scopic amorphic forms of sphalerite and
pyrrehitite and chalcopyrite too, which are
present accessoricly only. The pyrite creats
some little microscopic, allotriomorphic grains
or hypidiomorphic, crushed grains. The sphalerite,
pyrrhotite and chalcopyrite creat some micro-
scopic amorphic forms around or chalvopyrite,
oftenly together with pyrrhotite creat some
filling of the little microscopic joints in
the pyritic-grains. The groundmas is created
by quartz. The structure is massive and the
texture is blastoporphyric and cataclastic. The
result of the chmeical analyse from this
ore position between 57,25 - 61,30 m is: Cu
0,28 %, Zn 1,40 %, 5 3,75 %.

The motley serie of the myllonitic amphibolitic
and chloritic schist and of the medium and tiny-
grained amphibolitic greensone, with some
schliers and positions of quartzite or meta-
quartzite. Some ore sulphides (FeS2) are present
scarcely mostly. The structure os this rock
is sheeting and myllomitic locally too. The
average gradient of this foliation is 55

o 60o


around. The result of the chemical analyse from
this rock position between 61,30 - 64,10 m is:
Cu 0,08 %, Zn 0,37 %, S 3,50 %.

The very strong impregnation of the ore sulphides
(FeS2 mostly) as well as in 57,25 - 61,30 m, with
the massive structure. The result of the
chemical analyse from this ore position between
64,10 - 72,05 m are: between
64,10 - 65,90 m: Cu 0,40 %, Zn 1,55 %, S 37,50 %
65,90 - 68,80 m: Cu 0,40 %; Zn 3,10 %, S 41,00 %
68,80 - 72,05 m: Cu 0,80 %, Zn 1,70 %, S 41,00 %.

The chloritic and little bit sericitic, quartzy
myllonitic schist with a lot of schliers of
quartzite and with some more poor impregnation
of the ore sulphides (FeS2 mostly). The
structure is schistose. The average gradient of
this foliation is 65° about. The result of the
chemical analyse from this rock position between
72,05 - 72,40 m is: Cu 0,20 %, Zn 0,50 %, S 16,50%

The very strong impregnation of the ore sulphides
(Fe52 mostly) as well as in 57,25 - 61,30 m, but
locally with isome little schliers of magnetite.
The structure is massive, but locally sheeting.
The result of the chemical analyse from this
ore position between 72,40 - 73,75 m is: Cu 1,75 %
Zn 0,55 %, S 36,00 %.
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73,75 - 75,70

95in

75,70 - 78,30
2/Com

78,30 - 80,90

4C4Orn

80 0 - 81 40


45-49n,

The strong impregnation of FeS2 mainly in
quartzite, with the other ore sulphides (FeS,

ZnS and CuFeS2 accessoricly) in quartzite with
a lot of little schliers and little
intercalations of Fe0 + Fe203. The magnetite
ine these schliers creats allotriomorphic very
fine-grains agregates. The pyrite creats
allotriomorphic and scarcely hypidiomorphic
grains, crushed oftenly. The other ore sulphides,

like chalcopyrite, sphalerite and pyrrhotite
creat some little and mostlu microscopic amor-
phic forms, which are situated around the

pyritic grains or creat (CuFeS2 together with

FeS) some filling of the microscopic joints in
the pyritic grains. The structure is sheeting
and thin banking. Theoaverage gradient of this

foliation is 65 - 70 . The result of the
chemical analyse from this ore position between
72,75 - 75,70 m is: Cu 4,00 %, Zn 0,45 %, S

17,50 %.

The strong impregnation of the ore sulphides

(FeS2 mainly) with a lot of schliers of
magnetite in quartzite like as in 73,75 - 75,70 m.

Between 76,80 - 77,30 m and between 77,80 - 77,90

m are present the position of the very strong

impregnation of the ore sulphides with a massive

structure as well as in 57,25 - 61,30 m. The

result of the chemical analyse from this ore
position between 75,70 - 78,30 m is: Cu 2,30 %,

Zn 0,22 %, S 26,00 %.

The strong impregnation of the ore sulphides
(FeS2 and CuFeS2 mainly) in quartzite with a
lot of intercalations and schliers of Fe0 +

Fe203 as well as in 73,75 - 75,70 m, but with
much more intercalation and more thick inter-

calations of Fe0 + Fe203. The structure is
banking. The average gradient of this foliation
is 60° - 65° about. The result of the chemical

analyse from this ore position between 78,30
- 80,90 m is: Cu 2,80 %, Zn 0,20 %, S 13,00 %.

The very strong impregnation of the ore
sulphides in quartzite, locally only with some

little schliers of Fe0 + Fe203 as well as in
72,40 - 73,75 m. The result of the chemical

analyse from this ore position between 80,90 -

81,40 m is: Cu 4,30 %, Zn 0,28 %, $ 27,00 %.

The average compostion from the ore body position
which is situated between 57,25 - 81,40 m is:

- 57,25
61,30

- 61,30 m

- 64,10 m

=

=

4,05 m

2,80 m

64,10 - 65,90 m = 1,80 m
65,90 - 68,80 m = 2,90 m
68,80 - 72,05 m = 3,25 m
72,05 - 72,40 m = 0,35 m
72,40 - 73,75 m = 1,35 m

- cu 0,28 %, Zn 1,40 %, s
cu 0,08 %, Zn 0,37 %, s 3,50 %
cu 0,40 %, Zn 0,40 %, S 37,50 %
cu 0,40 %, Zn 3,10 %, S 41,00 %
Cu 0,80 %, Zn 1,70 %, $ 41,00 %
Cu 0,20 %, Zn 0,50 %, S 16,50 %
Cu 1,75 %, Zn 0,55 %, 5 36,00 5



FOLLDAL VERK Ah 6.

73,75 - 75,70 m = 1,95 m - Cu 4,00 %, Zn 0,45 %, S 17,50 %
75,70 - 78,30 m = 2,60 m Cu 2,30 %, Zn 0,22 %, S 26,00 %

78,30 - 80,90 m = 2,60 m - Cu 2,80 %, Zn 0,20 %, S 13,00 %

80,90 - 81,40 m = 0,50 m - Cu 4,30 %, Zn 0,28 %, s 27,00 %

81,40 - 81±262

4.25-mv

The average compostion between 57,25 - 81,40 m

= 24,15 m is: Cu 1,22 %, Zn 1,12 %, S 29,28 %

The average compostion between 64,10 - 81,40 m

= 17,30 m is: Cu 1,64 %, Zn 1,18 %, S 30,23 %.

The motley serie of the chloritic, amphibolitic
and myllonitic greenschist, with flakes of
biotite too and with a lot of schliers or little
intercalations of quartzite and with some little
bit more, strong impregnation of FeS2 and
CufeS2 and scarcely of FeS too. The crushed
allotriomorphic pyrritic grains are mostly
concentrated in some schlier, which are parallel
with the total schistose. The chalcopyrite
creats oftenly little amorphic forms, which
are 0,5 cm maximally big in average. The
structure is myllonitic and schistose or
phacoidal schistose. The hornblende creat a
lot of little and small porphyroblast, without
some grain-clongation. The average gradient
of this foliation is 55° around. The result

of the chemical analyse from the impregnated
position between 81,40 - 82,95 m is: Cu 2,50 %,

Zn 0,22 %, S 7,00 %. The result of the chemical
analyse from the impregnated position between
82,95 - 83,40 m is: Cu 1,80 %, Zn 0,15 %, s
8,00 %.

The average chemical compostion of the position
between 81,40 - 83,40 m = 2,00 m is: Cu 2,34 %,
Zn 0,20 %, S 7,23 %.

The average chemical compostion of the position
between 64,10 - 83,40 m = 19,30 m is: cu 1,70 %,
Zn 1,07 %, S 27,85 %.

The average chemical compostion of the position
between 57,25 - 83,40 m = 26,15 m is: Cu 1,31 %,
Zn 1,05 %, S 27,59 %.

The results from the other analyses from this
position, but more poor of impregnation, which
is situated between 83,40 - 84,65 m are:

83,40 - 84,20 m = 0,80 m - cu 0,33 %, zn 0,15 %, s 4,00 %

84,20 - 84,65 m = 0,45 m - Cu 0,10 %, Zn 0,15 %, S 2,00 %

The average chemical compostion of the position
between 83,40 - 84,65 m = 1,25 m is: Cu 0,25 %,
Zn 0,15 %, S 3,28 %.

The average chemical compostion of the position
between 81,40 - 84,65 m . 3,25 m is: Cu 1,54 %,
Zn 0,18 %, 5 5,71 %.
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The average chmeical compostion
between 64,10 - 84,65 m = 20,55
Zn 1,02 %, S 26,35 %.

The average chemical compostion
between 57,25 - 84,65 m = 27,40
Zn 1,01 %, S 26,49 %.

of the position
m is: Cu 1,61 %,

of the position
m is: Cu 1,26 %,

84,65 - 88,10

88,10 - 89,90

89,90 - 91,80

91,80 - 96,40

The chloritic and biotitic greenschist with
some intercalations of sericitic, chloritic and
biotitic micaschist. Locally are prensentsome
little acicular or rodlike porphyroblasts of
hornblende and locally, mostly in strongly
chloritic and biotitic greenschists, is present
some mineralisation of FeS2 mostly like little
flakes or irregular flake grains. Å lot of
schliers, lenticles, spots, or intercalations
are created by quartz. Very much the other spots
are created by soda-lime feldspars and not
much by some carbonates too. The structure is
phacoidal schistose and schistose and the
texture is porphyroblastic. The average
gradient of this foliation is 50° about. The
result from the chemical analyses from this
position between 84,65 - 88,10 m are: between
84,65 - 86,40 m is: Cu 0,00 %, Zn 0,00 %, $ 0,00%.
Between 86,40 - 88,10 m is: 0,00 % Cu, 0,00 % Zn,
0,00 % S.

The feldspatic and carbonatic, epidotic, amphi-
bolitic greengbne, but chloritic too, with a lot
of schliers of quartz or quartz-feldspatic matrix.
Some little rodlike and acicular porphyroblasts
are created by hornblende. The structure is
sheeting and phacoidal schistose. The texture
im blastoporphyric mostly. The average gradient
of this foliation is 55° around. The result from
the chemical analyse from this position between
88,10 - 89,90 m is: Cu 0,00 %, Zn 0,00 %, S 0,00%

The coarse grained, chloritic and little bit
zoisite-epidotic amphibolitic greensone, locally
with some flakes or acumulations of flakes of
biotite. The hornblende creats a lot of big
acicular and rodlike porphyroblasts, which have
some clear grain-clongation, parallel with the
total foliation (schistosity). The structure
is massive or little bit sheeting and the texture
is blastoporphyric. The average gradient of this
foliation is ca. 45° - 500 about. The result from
the chemical analyse from this position between
89,90 - 91,80 m is: Cu 0,00 %, Zn 0,00 %, S 0,00 %

The amphibolitic and chloritic quartzy green-
stone-schist or greenschist with biotite too, with
a lot of little schliers and intercalations of
quartz or quartzite. The structure is schistose
or sheeting. Ths average gradient of this
foliation is 35 - 40° about. Between 92,00 -
92,90 m and between 93,80 - 94,15 m are present
the positions of a gray metaquartzite, locally
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96,40 - 104,05

104,05 - 105,10 m

105,10 - 109,70

109,70 - 110,80

only, around the bordres with some little
schliers of a chloritic and amphibolitic matrice
together with some poor impregnation of FeS2
mostly. The result of the chemical analyse from
this position between 91,80 - 96,40 m is: Cu
0,00 %, Zn 0,00 %, S 0,00 %

The tiny-grained amphibolitic and chloritic
greensone with a parallel sheeting and banking
structure with a lot of little schliers, pellets
or little intercalations of quartz or quartz-
feldspatic matrice. Some ore sulphides minera-
liastion isn't present mostly or scarcely on]sy.
The average gradient of this foliation is 50 -
550 around. Between 99,25 - 99,60 m is present
the myllonitic zone with a lot of schliers of
the dark myllonitic matrix. Some ore sulphides
mineraliaation is present very searce only.
Between 103,00 - 104,05 m are present some
little grains of garnet and some little schliers
of a dark myllonitic matrix too. The result of
the chemical analyse from this position between
96,40 - 104,05 m is: Cu 0,00 %, Zn 0,00 %, S
0,00 %.

The medium-grained amphibolitic greensone, which
is very strong impregnated by a quartz-feldspatic
matrice. Locally only are present some little
allotriomorphic grains of FeS2 mostly. The
structure is massive and a texture is blastoophi-
tic and blastoporphyric too.

The chloritic and amphibolitic greenschist with
little bit sericite and biotite, with a lot of
bigger rodlike and acicular porphyroblasts of
hornblende, which have locally little bit clear
grain clongation too. The structure is phacoidal
schistose and pell-mell too. The texture is
blastoporphyric and blastoopitic too. Between
105,40 - 106,50 m is present the myllonitic and
tectonic zone with a lot of schliers of a dark
myllonitic matrix. The result of the chemical
analyse from the positions between 104,05 -
109,70 m is: Cu 0,00 %, Zn 0,00 %, S 0,00 %.

The quartzite or metaquartzite with a lot of
mostly irregular schliers or little inter-
calations of chloritic, sericitic and biotitic
green-mica-schist, locally with some garnet
matrice too in quartzite groundmass. Some ore
sulphides isn't present mostly. The structure
is phacoidal schistose and sheeting. The
average gradient of this foliation is 55° around.
The result of the chemical analyse from this
position between 109,70 - 110,80 m is: Cu 0,00 %,
Zn 0,00 %, S 0,00 %.
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110,80 - 115,50

115,50 - 119,00

The quartzy, amphibolitic keratophyre rock
with a lot of little and little bit bigger
rodlike and acicular porphyroblasts of horn-
blende, which have some little bit clear grain
clongation, but locally only. The total structure
is massive or banking locally too and a texture
is blastoporphyric and blastoophitic. Between
114,00 - 115,30 m is present the position of a
myllonitic and tectonic zone. The result of
the chemical analyses from this position between
110,80 - 115,50 m is: Ou 0,00 %, Zn 0,00 %, S
0,00 %.

The chloritic, biotitic and quartzy garnet mica
schist with a lot of lenticles, schliers and
pellets of quartz matrix and with a lot of small
and little grains of garnet. The structure is
phacoidal and phacoidal schistose. The average
gradient of this foliation is 450 - 500 around.
The result of the chemical analyse from this
position between 115,50 - 119,00 m is: Cu 0,00 %,
Zn 0,00 %, S 0,00 %.

The borehole no. 82 G was stopped at 119,00 m
in the garnet mica schist on February 26th 1970,
at 11.00 a.m.

March 3rd 1970.

(M. Motys).
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THE BOREHOLE NR 83 G

Tverrfjellet mine, level 6th East
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THE BOREHOLENO. 83 G, Tverrfjelletmine, level
' VI - East X = - 25,5, Y =
- 89,0.

(The beginningof a grndientof this borehole is 450)•

The brief petrograficaldescription.

0,00 - 6,50

6,50 - 12,80

12,80 - 13,00

13,00 - 20,80

20,80 - 22,00

22,00 - 22,85

The tiny-grainedamphiboliticgreenstone,with
a lot of schliersand pellets of quartz or quartz
feldspaticmatrix and locally of carbonatic
matrix too, but scarcelyonly. Locally are
present a lot of spots or little blasts of soda-
lime feldsparsor scarce of carbonatestoo. The
structureis massivemostly.

The tiny-grainedand a medium-grained
amphiboliticand feldspaticgreenstonewith a
lot of little acicularand rodlikeporphyro-
blasts of hornblende a which very much schliers,
spots of soda-limefeldsparsand quartz-feld-
spaticmatrice and locally of carbonatetoo.
The structureis massive and locally only
sheeting,but very oftenlymaculose.Some small
allotriomorphicgrains of FeS2 are locally
present too.

The bright gray quartzitewith very weak and
poor impregnationof very little allotriomorphic
grains of FeS2 mostly only. The structureis
massive•

The tiny-grainedamphiboliticgreenstone,with
a lot of schliersand pellets of quartz and of
quartz-feldspaticmatrix. The structureis
massive mostly. Between 15,65 - 16,10 m is
present a positionof a bright gray quartzite,
with a very poor and a very weak impregnation
of FeS2 only, which is presentlike very little
allotriomorphicgrains only.

The feldspatic,medium-grainedamphibolitic
greenstone,with a lot of idioblastsof soda-
lime feldspars.The structureis sheetingor
banking too. Th8 averagegradientof this
foliationis 60 about, Some flakes or parallel
sschliersof flakes of biotite are present
around 22,00 m togetherwith poor impregnation
of FeS2.

The metaquartzite,with a strongand very strong
impregnationof FeS2 mostlt, with a lot of rod-
like and acicularsmall porphyroblastsof horn-
blende and with a lot of little spots and little
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schliersof a quartz or quartz-feldspaticmatrix.
The structureis massive and a texture is
blastoporphyricand cataclastic.

The motley serie of the tiny-grainedand medium-
grained amphiboliticgreenstone,locallyfeld-
spatic,with a lot of schlierspellets and spots
of quartz and quartz-feldspaticmatrice. The
structureis massive and locally sheetingand
banking or little bit maculose too,

The tectonic,mylloniticzone which is created
by a chloritic,amphiboliticmatrix, with some
schliers,pelletsatc. of a quartz, quartz -
feldspaticand scarce carbonaticmatrix. Some
sulphidesare present scarce only (allotriomor-
phic grains of FeS or Fe32).

The motley serie of the tiny-grainedand locally
medium-grainedamphiboliticgreenstoneas well
as in 22,85 - 34,10 m.

The motley rocks, which are createdby a
chloritic,quartzyand biotitic greenschistor
green mica schist with a lot of schliersor
pellets of quartz and locally only quartz-feld-
spaticmatrix. The structureis sheeting,
banking and phacoidalschistose oo. Tlaeaverage
gradient of this foliationis 40 - 50 about.

Between 59,20 - 60,70 m is presenta position
of quartzitewith a poor and very weak
impregnationof FeS2 and locallywith some
schliersof more stronglyimpregnationtoo
(in exampleat 59,30 - 59,40 m, at 60,20 - 60,30
m and at 60,55 - 60,65 m about.)Between 61,50 -
61,90 m and in 60,90 m about are present some
little schliersof quartzitewith some poor
impregnationtoo. In 65,90 - 65,95 m and in
66,45 - 65,60 m are present the positionsof
quartzitewith a poor impregnationof FeS2
mostly with FeS little bit togethertoo.

	

65,70 - 75,60 The motley serie of a tiny-grainedand of a
medium-grainedamphiboliticgreenstoneas well
as in 22,85 - 34,10 m. Between 70,50 - 70,52 m,
71,50 - 71,55 m and between 75,10 - 75,20 m are
situatedthe positionsand schliersof quartzite
with a poor and weak impregnationof FeS2 mostley
and scarce with FeS too. Thsi rock is foIded
locallyby the folds of a dm or cm amplitude.

	

75,60 - 75,90 The quartzitewith some flakes of biotiteand
with some very poor and weak impregnationof
FeS2 and scarce with FeS too. The structure
is massive mostly but locally sheetingtoo.

	

75,90 - 76,10 Coarse-grainedamphiboliticgreenstonewith
some schliersand pellets of a white,hydro-
thermal quartz,barren only. The acicularand

22,85 - 34,10

34,10 - 35,15

35,15 - 54,40

54,40 - 65,70
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76,10 - 76,60

76,60 - 76,80

76,80 - 78,10

78,10 - 78,50

78,50 - 103,25

rodlikeporphyroblastsof hornblendeare without
some grain clongation.Locally only are present
some allotriomorphicgrains of FeS2 mostly,

The medium-grainedamphiboliticgreenstone,
which are stronglyinfiltratedby a quartz-
feldspaticmatrix. Scarce are present some
allotriomorphicgrains of FeS2 or some Ilaked
of FeS. The small rodlike and acicular por-
phyroblastsof hornblendeare without a grain
clongation.The structureOf this rock is massive
and a textureis blastoporphyric.

The myllonitic,stronglychloritic,amphibolitic
. and little bit biotiticgreenschists,with some
little schliersof a dark mylloniticmatrix. The
structureis pell-melland phacoidal.Some little
allotriomorphicgrains of FeS2 are present,but
scarce only.

The very strong,massive impregnationof FeS2
mostly in quartzite,with some little micro-
scopic amorphicforms of nyrrhotite,sphalerite
ind chalcopyritearound the hypidiomorphicor
allotriomorphic,little bit crushedgrains of
pyrite or these another ore sulphidescreat a
filling of microscopicjointsin the pyritic
grains too• The structureis massive and the
texture is cataclasticmostly.

The medium-grainedamphiboliticgreenstone
which is stronglyinfiltratedby a quartz feld-
spaticmatrice,with a lot os schliers of
quartzite.The small acicularand rodlike
porphyroblastsof hornblendeare without a
grain clongation.Some little grains, allotrio-
morphic oftenly of FeS2, are presentnot much.
Between 78,45 - 78,50 m is situateda position
of a coarse-grainedamphiboliticgreenstone.
The structurei massive mostly and a texture
is blastoporphyric.

The very strong impregnationof FeS2 mostly in
a quartzite,as well as in 76,80 - 78,10 m.
Between 88,40 - 88,50 m and between 94,85 -
95,00 m are present some intercalationsof the
mylloniticand chloriticgreenschistswith some
small rodlike,little bit crushedporphyroblasts
of hornblendeand with schliersof quartzite,
oftenlywith impregnationof FeS2 mostly. The
result of the chemicalanalysisfrom this ore
body position,which is situatedbetween 76,80
103,25 m are:

-

76,80 - 80,30 m: Cu 0,50 %, Zn 1,70 %, S 38,00 %
80,30 - 83,30 m: Cu 0,56 %, Zn 2,60 %, S 39,00 %
83,30 - 86,05 m: Cu 2,05 %."Zn 1,50




S 45,00 %
86,05 - 88,35 m: Cu 1,10 %, Zn 4,00 %, S 46,00 %
88,35 - 93,15 m: Cu 2,00 %, Zn 0,85 %, 5 45,80 %
93,15 - 95,60 m: Cu 1,90 %, Zn 0,70 %, S 46,50 %
95,60 - 98,60 m: Cu 0,50 %, Zn 1,70 %, 3 40,00 %
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98,60 101,15 M: CU 0,55 %, Zn 1,00 %, S 42,00 %
101,15 - 103,25 m: CU 1,28 %, Zn 0,70 %, S 39,00 %

The average compostionbetween 76,80 - 103,25 m
= 26,45 m is: Cu 1,19 %, Zn 1,59 %, S 42,43 %.

103,25 - 105,25

105,25 110,15

110,15 •••112,10

112,10 - 123,70

The motley serie of a biotitic and chloritic
greenschistswith some poor impregnationof
FeS2, ZnS and FeS, but with not so poor
impregnationof CuFeS2, like some small amorpnic
forms in this rock. Some schliersand pellets
of quartz and scarcelyof a quartz-feldspatic
matrix are present too. The structureis
phacoidalschistosemostly. The result Of the
chemicalanalyse from this rock impregnated
position,which is situatedbetween 103,25 -
105,25m is: Cu 1,08 %, Zn 0,25 %, S 4,50 %.
The average compostionfrom the ore body and
impregnatedrock together,which are situated
between 76,80 - 105,25m is: Cu 1,18 %, Zn 1,49 %
S 39,77 %.

The motley serie of a biotitic,strongly
chloriticgreenschistswith some little schliers
of quartzmatrix and with poor and very weak
impregnationof FeS2 and FeS mostly only. The
structureis phacoidalschistosemostly.,The
averagegradient of this foliationis 50' about.
The result of the chemicalanalysisfrom the
positionbetween 105,25 og 110,00m are:
105,25 - 107,50 m : Cu 0,20 %, Zn 0,25 %, S 4,00%

107,50 - 109,05 m : Cu 0,45 %, Zn 0,20 %, S 4,50%

107,50 - 110,15 m : Cu 0,10 %, Zn 0,20 %, S 0,50%

The bright grey quartzitewith some flakes of
biotite,with some chloritetoo and with some
very poor impregnationof Fe32 and FeS too. The
structureis massive.

The motley serie of the biotiticquartzyand
chloriticgreenschist,with some positionsand
schliersof a tiny-grainedand medium-grained
chloritic,talc and amphiboliticgreenstones.
Some positionsand schliersof quartziteare
presentlocally too and with some poor
impregnationtbfFe32 oftenly,in examplebetween
120,30 - 120,45 m and between 120,70 - 121,40 m.
The structureis phacoidalschistoseand locally
sheeting.Some piercementsfolds and some slip
or diagonalfolds of cm and dm amplitudeare
are presentlocaly too. The averagegragient of
this foliatign45 about,but locally 30 and
more then 55 about. The result of the chemical
analysisfrom the positionbetween 110,15 -
123,70 m are:
110,15 - 114,55 m: Cu 0,05 %, Zn 0,00 %, S 1,00 %
114,55 - 118,05 m: Cu 0,05 %, Zn 0,00 %, S 2,00 %
118,08 - 121,75 m: Cu 0,05 %, Zn 0,00 %, S 1,00 %
121,75 - 123,70 m: Cu 0,05 %, Zn 0,00 %, 3 0,50 %
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123,70 - 124,90

124,90 - 126,80

126,80 - 133,40

133,40 - 134,90


134,90 - 136,80

136,80 - 137,20

137,20 - 137,60


137,60 - 144,75

144,75 - 146,30

The quartzitewith some little schliersof
chloritewith little flakes of biotite. Some
very poor and very weak sulphidesmineralisation
(impregnation)is presentlocally too. In
examplebetween 124,65 - 124,90 m. (FeS2,CuFeS2
and FeS). The result of th chemicalanalyse
from the positionbetween123,70 - 124,90 is:
Cu 0,90 %, Zn 0,30 %, S 3,50 %.

The very strong impregnationof Fe52 mostly
in a quartziteas well as in 78,50 - 103,25m.
The structureis massive. The result of the
chemicalanalyse from thin ore positionbetween
124,90 - 126,80 m is: Cu 1,40 %, Zn 1,60 %, S
40,00 %.

The motley serie of the stronglychloritic
amphiboliticgreenschists,with a lot of
schliers,pellets or intercalationsof quartzite
which have locally some poor impregnationof
Fe32 mostly only. The acicularand rodlike
porphyroblastsof hornblendeare present oftenly
too. Between 130,35 - 130,45m is presentmore
strong impregnationof FeS2 mostly. The structure
is schistose,phacoidal-schistoseand banking
too. Some folds are locallypresent too, The450 50oaverage gradient of this foliationis
about.

A gray quartzitewith massive structuremostly
which has some few infiltrationsof chlorite
and of very little biotiticflakes.

The biotitic,sericiticand little bit chloritie
quartzymica schist with a phacoidalschistose
or fluidial structu9. Thenaveragegradient of
t4s folation is 45 - 50- about, but locally
20 - 30 around only.

A quartzite,amphiboliticschist,with rodlike
and acicularporphyroblastsof hornblende,with
flakes or with chambresof flakes of biotite.
The structureis phacoidaland phacoidal
schistose.Some hypidiomorphicand allotriomorphi
grains of FeS2 are present too.

The gray, massive quartzitewith some very poor
impregnationof little allotriomorphicgrains
of FeS2 mostly only.

The tiny-grainedamphiboliticgreenstonewith
some flakes of biotite and with nut much schliers
of quartz and locally quartzfeldspaticmatrix.
The structureis massive and locally only little
bit sheetingtoo.

The biotitic,sericitic,chloriticand quartzy
mica schistas well as in 134,90 - 136,80 m.
The averagegradient of this foliationis 500 -
6°0 about.
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146,30 - 147,20 The gray, massive quartzitewith flakes of FeS
and locally with some small chambres of
chloriticmatrix togetherwith pyrrhotitetoo.

	

147,20 - 148,70 The sericiticand biotiticand locally
chloriticmica schistas well as in 134,90 -
136,80 m. The aprage gradientof this
foliationis 50 - ()5°about.

148,70 - 149,50

149,50 - 150,00

150,00 - 155,10

A keråtophyrerock with small and little acicular
and rodlike porphyroblastsof hornblende,with
chloriteand with flakes of biotite too. Locally
are present some grains of garnet too. The
structureis massive and sheetinglocally too.

The gray and bright gray quartzite,which has
locallyvery poor impregnationof FeS2 mostly
(some flakes or little irregularchambres).The
structureis massivemostly.

The chloritic,amphiboliticand little bit
biotiticgreenschistwith a lot of schliers
and little interealationsof quartzite(quartz)
and with a poor impregnationof FeS2 mostly
(irregularallotriomorphicgrains).The
structureis schistoseand phacoidalschistose.
Th8 average gradient of this foliationis ca.
45 about

The motley serie of a tiny-grainedand locally
little bit medium-grainedampfiiboliticgreen-
stone with a lot of schliers,pellets and little
intercalationsof quartzite,of quartz-feld-
spaticmatrix or scarce of tale-epidoticor
talc-zoisit-epidoticmatrix. Some very poor
impregnationof FeS2 or FeS is present too. The
structureis banking or sheeting,locally
phacoidal.The rerage gradient of this
foliationis 50 about. In 155,20 - 156,40 m
and between 157,90 - 159,80 m are present
mylloniticzones with a lot of little schliers
and pellets of a dark mylloniticmatrix,

The chloritic,biotitic and littlebit sericitic
garnet mica schist,togetherwith small rodlike
and acicularporphyroblastsof hornblende.The
structureis phacoidal-schistoseand pe11-me1.
Th8 average gradient of this foliationis 55 -
60 about,

This boreholeno. 83 G was finishedat 161,15 m
on March 17th 1970 at 10.00 a.m.

(MiloshMotys).

155,10- 159,80

159,80 - 161,15
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THE BOREHOLE NR 85 G.

Tverrfjellet mine,level 6th East
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THE BOREHOLE NO. 85 G, Tverrfjellet mine, level VI - East
X = 63,9 , Y = - 118,5.

(The beginning of a gradient of this borehole is + 300).

The brief petrografical description.

The medium-grained and tiny-grained
amphibolitic greenstone with some schliers
of quartz locally and with massive structur4
mostly.

The medium-grained feldspatic amphibolitic
greenstone with massive structure mostly.
Locally only is little bit clear a total
grain clongation (mostly of little and
small acicular porphyroblasts of horn-
blende). Between 2,40 - 4,20 m are present
very much more clear a bigger idioblasts
of soda-lime feldspars.

The coarse-grained amphibolitic and ziosite
epidotic greenstone with bigger rodlike
and acicular porphyroblasts of hornblende
and with massive structure.

The motley serie of the medium-grained and
locally little bit coarse-grained
amphibolitic and zoisite-epidotic green-
stone with a lot of schliers and pellets
of quartz and quartzite and with some
hypidiomorphic grains of FeS2 locally too.

The tiny-grained amphibolitic greenstone
with some schliers or pellets or inter-
calations (irregular) of quartzite, but
locally only, together with some very poor
impregnation of FeS2 and FeS oftenly.

	

14,50 - 15,20 The medium-grained feldspatic little bit
chloritic and ziosite-epidotic amphibolitic
greenstone with massive and aheeting
structure and locally with little bit
clear a total grain-clongation.

	

15,20 - 27,40 The motley serie of the tiny-grained and
medium-grained chloritic amphibolitic
greenstone with a sheeting and banking
structure and with some schliers or inter-
calations of quartz or quartzite locally
together with some poor impregnation of
FeS2 and FeS oftenly. Between 22,60 - 22,80
m are present a lot of schliers and pellets
of quartz or quartzite with some poor
impregnation of FeS2 and FeS together too.
The average gradient of this foliation is
65° - 70o around.

	

27,40 - 27,90 The strong impregnation of FeS2 and FeS

0,00 - 1,50

1,50 - 6,80

6,80 - 7,50

7,50 - 9,90

9,90 - 14,10
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27,90 - 28,45

28,45 - 29,60

29,60 - 30,10

30,10 - 37,80

32,80 - 39,90

39,90 - 45,60

45,60 - 46,10

46,10 - 49,80

49,80 - 69,20

69,20 - 76,00

2.

in quartzite or metaquartzite, with some

schliers barren only too.

Quartzite with some very little allotrio-

morphic or hypidiomorphic grains of FeS2

locally. The structure is massive. Between

28,10 - 28,45 m is present some poor
impregnation of Fe32 and FeS.

The tiny-grained, little bit chloritic,

amphibolitic greenstone

The feldspatic and more scarcely carbonatic

amphibolitic tiny-grained and medium-
grained greenstone.

The tiny-grained amphibolitic greenstone

with massive structure.

The tiny-grained amphibolitic greenstone

with a lot of schliers and spots of
quartzite or quartz too and with some

idioblasts of soda-lime feldspar.

The tiny-grained and locally little bit

medium-grained amphibolitic greenstone

with some schliers of quartz and quartzite.

The quartzite with some very poor

impregnation of FeS2 and FeS and with some

schliers of a strong impregnation of FeS

and FeS2.

The amphibolitic and little bit feldspatic

tiny-grained and medium-grained locally
only greenstone with some poor impregnatio

of FeS2 and FeS. Between 48,80 - 49,80 m

are present more idioblasts of soda-lime

feldspar.

The tiny-grained amphibolitic greenstone

with a lot of little schliers and pellets

of quartz, locally together with soda-

lime feldspar. The structure is massive

and locally banking or sheeting too. The

average gradient of this foliation is 600

about.

The chloritic and amphibolitic tiny and

medium-grained greenschist with some
chambers or flakes of biotite too and

with a lot of schliers or pellets of

quartz or quartzite, together with very

poor impregnation of FeS2 or FeS, locally.
Between 75,50 - 75,60 m is present the

position of a very strong impregnation

of FeS2 mostly in metaquartzite with some

small and little acicular porphyroblasts

of hornblende.
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76,00 - 77,10

77,10 - 88,40

88,40 - 88,90


88,90 - 92,30

92,30 - 93,05


93,05 - 94,90


94,90 - 95,25

95,25 - 96,70

96,70 - 98,4o

The medium-grained feldspatic amphibolitic

greenstone with massive structure, with a

lot of little acicular and rodlike porphyro.

blasts of hornblende and with a lot of

idioblasts of soda-lime feldspar.

The motley serie of a chloritic greenstone

and greenschist with a lot of schliers or

intercalations of a medium and coarse-

grained amphibolitic greenstone and with

very much schliers and intercalations of

quartzite, which has oftenly some poor

impregnation of FeS2 and FeS, in example

between 77,60 - 77,70 m, 77,85 - 78,00 m

and between 83,65 - 84,00 m  is present a

very strong impregnation like in 75,50 -

75,60 m. In 87,60 m around is present the

3 - 4 cm thick position of a compact

pyrrhotite.

The barren gray or white gray quartzite

with a compact massive structure.

The motley serie of a biotitic and

chloritic, amphibolitic greenstone and

greenschist with a lot of small and little

acicular and rodlike porphyroblasts of

hornblende with some allotriomorphic and

hypidiomorphic grains of pyrite and with

some flakes of FeS. Some a total grain

clongation isn't so clear.

The bright gray quartzite, with some poor


impregnation of Fe52 or FeS locally only.

The medium-grained, chloritic and locally

epidotic amphibolitic greenstone.

The quartzite with some poor impregnation

of FeS and FeS2 and locally, on the borders

too, with some schliers of a little bit

strongly impregnation of FeS + FeS2.

Locally are present some schliers of a

chloritic, amphibolitic greenschist or

greenstone.

The tiny-grained and medium-grained

amphibolitic greenstone with a lot of small

and little grains (hypidiomorphic and allo-

triomorphic) of pyrite mostly. In 95,80 m  

about is present the position (a thickness

2 cm about) of quartzite with impregnation

of FeS2.

The feldspatic, chloritic, biotitic and

amphibolitic greenschists with some little

schliers of quartz or quartzite and with

a lot of little grains (allotriomorphic

oftenly) of FeS2, scarcely flakes of FeS.

The aver%ge gradient of this foliation is

550 - 60 about.
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98,40 - 99,00

99,00 - 100,60

101,00 - 101,35


0,35in

101,3 5 - 102,80


102,80 - 103,40

103,40 - 104,90

104,90 - 105,10


0,20,r7

105,10 -106,15

106,15 - 106,40


106,40 - 107,55

107,55 - 108,35
480,7?

The tiny-grained amphibolitic greenstone
with a lot of schliers and pellets of
quartz. Some oblique or antithetic joint
are filled by quartz mostly too.

The myllonitic zone in a tiny-grained
amphibolitic greenstone, very strongly
crushed by a oblique joints and with a
a lot of schliers of a dark myllonitic
matrix.

The strong impregnation of Fe52 mostly
in quartzite with some microscopic
amorphic forms of FeS too.

The quartzy, feldspatic and amphibolitic
medium-grained greenstone with a strong
infiltration of quartz-feldspatic matrix
and locally with bigger rodlike and
acicular porphyroblasts of hornblende.

The strong impregnation of FeS2 mostly
in a quartzite. The structure is massive
and the texture is porphyric and cata-
clastic. The result of the chemical analyse
from this ore position between 101,00 -
103,35 m is: Cu 0,00 %, Zn 0,20 % and S
33,00 %.

The tiny-grained amphibolitic greenstone,
with some schliers of quartzite.

The myllonitic zone with some inter-
calations of quartzite, with some schliers
of a myllonitic dark matrix. Some poor
impregnation of FeS2 or of FeS is
present too.

The biotitic, chloritic and amphibolitic
greenschist. The structure is phacoidal
and phacoidal schistose.

The strong impregnation of FeS2 mostly
in quartzite. The result of the chemical
analyse from this ore position between
104,90 - 105,10 m is: Cu 1,60 %, Zn 0,25 %,
S 31,50 %.

The biotitic, chloritic and amphibolitic
greenschist with some little schliers of
quartzite. The structure is phacoidal
schistose.

The bright gray barren quartzite.

The medium-grained amphibolitic and zoisite
epidotic greenstone, locally strongly
infiltrated by quartz-feldspatic matrix
and with some schliers of quartzite locally
too.

The quartzite with a poor impregnation
of FeS2 and locally with some poor micro-
scopic impregnation of Fe203 + Fe0 or with

loo,60 - 100,80 


0/70777

100,80 - 101,00
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108,35 - 110,00

110,00 - 112,20

112,20 - 114,6o

114,60 - 115,90

115,90 - 117,80

117,80 - 119,10

119,10 - 122,00

122,00 - 128,65

little schliers of magnetite. Between
107,75 - 107,95 m is present appreximatly
very strong impregnation of FeS2 mostly.
The result of the chemical analyse from
this impregnated position between 107,55 -
108,25 m is: Cu 0,00 %, Zn 0,00 %, S 18,50%

The chloritic and strongly chloritic,
amphibolitic and little biotitic locally
greenschist, which is oftenly strongly
impregnated by quartz feldspatic matrice.
The structure is sheeting and banking too.
The average gradient of this foliation is
65° about.

The strongly quartzy sericitic, chloritic
and little bit biotitic mica schist but
locally more like sericitic quartzite.
Some poor impregnation is locally present
too in example at 111,80 m around. The
structure is massive and sheeting.

The coarse-Grained epidotic, amphibolitic
greenstone, with big rodlike and acicular
porphyroblasts of hornblende, with some
flakes of biotite locally too and with
some allotriomorphic or hypidiomorphic
grain of FeS2 or with some amorphic forms
of FeS locally only. The structure is
pell mell and massive with a porphyro-




blastic texture. Locally are present some
schliers or intercalations of quartzite
or metaquartzite.

The white barren hydrothermal quartz.

The chloritic and sericitic quartzite,
locally with some flakes of biotite. The
structure is sheeting or banking. The
average gradient of this foliation is 60°
around.

The strongly quartzy sericitic and
biotitic mica schist, little bit chloritic
too. The structure is parallel schistose
and sheeting. The average gradient of this
foliation is 60° about.

The quartzy, chloritic and biotitic,
amphibolitic, locally zoisite-epidotic
greenschist, with a lot of schliers of
quartzite and with schliers or chambers
of biotite. The structure is schistose,
phacoidal schistose and sheeting too. The
average gradient of this foliation is 55°-
600 around.

The tiny-grained amphibolitic greenstone
with a lot of little schliers and pellets
of quartzite, locally with flakes of
biotite or with some small chambers of
biotite. Some allotrio morphic grains or
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amorphic forms of FeS2 or FeS are locally
present too. The structure is phacoidal or
pell-mell.

	

128,65 - 129,10 The medium-grained, garnet amphibolitic
greenstone which is strongly infiltrated
by a quartz-feldspatic matrix. The horn-
blende creats a lot of little acicular
and rodlike porphyroblasts, without a
clear grain clongation.

	

129,10 - 130,00 The tiny-grained chloritic amphibolitic
greenstone with a lot of schliers and
pellets of quartz, quartzite and quartz-
feldspatic matrix, as well as in 122,00 -
128,65 m.

	

130,00 - 130,90 The medium-grained and locally coarse-
grained amphibolitic greenstone, chloritic
and locally with zoisite-epidote too, but
with a lot of grains of garnet. Some little
amorphic forms or flakes of FeS are
present too, FeS2 more scarcely. The
structure is pell-mell and massive and the
texture is blastoporphyric and blastoophi-
tic too.

130,90 - 131,90 The tiny-grained amphibolitic greenstone,
locally with some little schliers of a
quartz-feldspatic matrix. Some little
allotriomorphic grains of FeS2 are present
too, but locally only. The structure is
massive.

	

131,90 - 132,20 The white barren hydrothermal quartz.

	

132,20 - 141,90 The tiny-grained amphibolitic greenstone,
with some flakes or chambers of biotite
and with some schliers or little inter-
calations of quartz, quartzite or of a
quartz-feldspatic matrix too. The structure
is sheeting and banking. The average
gradient of this foliation is 55° about.

	

141,90 - 145,20 The tiny-grained amphibolitic greenstone
with a massive structure and locally with
some little schliers and pellets of a
quartz-feldspatic matrix. Between 144,20 -
144,90 m are present a lot of little and
small grains of a garnet.

	

145,20 - 146,20 The amphibolitic, tiny-grained and little
bit chloritic greenstone with some
allotriomorphic grains or flakes of FeS2,
scarcely FeS too and with a lot of
schliers or little intercalations, which
are parallel with the total foliation
of this rock. The structure is sheeting
and banking. The average gradient of this
foliation is 55° about.
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146,20 - 146,90

1 146,90 - 150,30

150,30 - 153,45

7

The chloritic and biotitic quartzy schist
(primary a tuphitic matrix), with the
very clear parallel schistose and sheeting
structure and with a lot of flakes or
schliers of accumulations of pyrrhotite.
The average gradient of this foliation is
55° around. In  146,50 m is present a ximpa
compact position of a strong impregnation
of FeS mostly.

The medium-grained and locally little bit
coarse grained, chloritic, sericitic and
zoisite-apidotic, amphibolitic green-
stone, with small rodlike and acicular
porphyroblasts of hornblende and with
a lot of schliers, pellets of quartz and
of quartz feldspatic matrix. The structure
is massive and sheeting. The texture is
blastoporphyric and blastoophitic little
bit too.

The chloritic, biotitic garnet_mica
schist with sericitic too and with a lot
of little schliers of quartz matrix. The
structure is phacoidal and phacoidal
schistose. The average gradient of this
foliation is 550 about.

This borehole no. 85 G was stopped at
153,45 m on March 20th 1970 at 13.00 p.m.

March 28th 1970.

(Milosh Motys).
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THE BOREHOLE NR. 89G.

Tverrfjellet mine, level 6th East
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TRH BOREHOLENO. 89G Tverrfjelletmine, level VI - East
X = - 117,8 , Y = - 155,3.

(Thebeginning of a gradientof this boreholeis - 350).

The brief petrograficaldescription.

0,00 - 3,10

5,10 - 9,70

9,70 - 19,10

19,10 -.20,80

20, - 25,90

25,90 - 50,10


30,10 - 32,20

32,20 - :J7,00

37,00 - 39,80

The tiny-grainedamphibo_iticgreenstorewith
a lot of little parallel schliersand pellets2
of a quartz-feldspaticmatrix. Some little
hypidiomorphicgrains of FeS, are locally pre-
sent too. The structureis banking and sheeing.
The averagegradientof this foliationis 35
about.

The hornblendegneiss with a lot of intercalat-
ions of keratophyrerock with big acicularand
rodlikeporphyroblastsof hornblendetoo. The
structureis bankingand sheeting. The average
gradientof this foliationis 35 about.

The tiny-grainedchloriticamphibolitic
stone, locallywith some little acicular
rodlikeporphyroblastsof hornblende,wi
lot of little allotriomorphicgrains of
Fe203andwith a lot of schliersand inte
tions of quartz-feldsnaticmatrix with s
grains oe anceritetogetherlocalby too.
structureis sheetingand banking. Th8
gradientof this foliationis 40 - 45
Locally are present some intercalations
phiboliticgneiss (as well as in 3,10 -
in examplebetween14,80 - 15,05 m.

The medium-grained,Leldspaticamphibolitic
:reenstonewith a massive structureand with
some little schliersor pellets of quartz-feld-
spaticmatrix.

The tiny-grainedamphiboliticgreenstonea8 well
as in 0,00 - 3,10 m. The averagegradient of
this foliation.is 400 about.

The-amphibolitic(hornblende)gneiss,like in
3,10 - 9,70 m. 2he ageragegradientof this
foliationis 350 - 40 about.

The coarse-grainedamphiboliticgreenstone-,
locally strong infiltratedby a quartz-feldspat-
ic matrix and with someschliersor pellets of
a quartz-feldspaticmatrix. The structureis ma-
ssive and the texture is blastoporphyricand
blastophiticlocallytoo.

The tiny-grainedamphiboliticgreenstone,little
rit chloriticaå well as in 0,00 - 3,10 The

average gradientof this foliationis 45 about.

The hornblendegneiss as well as in 3,10 - 9,70m

but with much more rodlikeand acicularporphyr-

green-
of
th a
Fe0 +
rcala-
ome.
The

average
about.
of am-
9,70 m),
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313,80- 40,90

40,90 - 47,20

47,20 - 49,9n

49,90 - 59,70

t9,70 - 61,40

61,40 - 82,70

82,70 - 92,90

92,90 - 95,80

oblastsof hornbLunde. The structureis moremassiveanu the textureis blastoporphyric.

The seritichornblendeand garnet gneiss witha little bit clear parallelschistosestructure.rfherodlikeand acicularporLhyroblastsof horn-blende are 1 cm long minerallyand ÷licgraine of garnet have 0,5 cm in average too.n
The averagegradient of this foliationis 40'about.

The hornblendegneiss as well as in 37,00 -
39,80 m but with grains of garnet too and witha lot of schliersand pellets of a quartz-feld-spaticmatrix. The ageragegradientof thisfoliation s 40° - 45 about.

The medium-grainedamphiboliticgreenstone,infiltratedby a quartz-feldspaticmatrix andwith some schliersand pellets of a quartz-feldspatic(soda-limefeldspars)matrix too.Locallyare present so-teintercalationsof akeratophyrerock. The structureis sheetingand bankinglocally too6 The averagegradientof t-is fo1iatio,1is 50 about.

The tiny-grairedamphiboliticgreenstoneas wellns in 0,00 - 3,10 m. The averageFradient
of this foliation 's 40° about. Some hypidi-omorphicFrains of FeS2 are presenttoo, butlocallyonly.

The amphibolitic(hornblende)and littlebitchlo-iticFneissicschist,with a lot of littleallotriomorphicgrains of garnet. The horn-blende oreatsa lot of little acicular porphr-oblasts,without nome elear total grain ciong-ation. The structureis massive, the textur.eis blastoporphyricand blattophitic. Some
schliersanfi,pelletsof quartz-feldspaticmat-rix are presentlocallytoo.

The biotitic,chloriticand littlebit amphi-boliticgreinschist,with a lot of little sch-liers and little pelletsof a quart-feldspaticmatrix. Locally ace present some pelletsandchambresof a acumulationof biotite'sflakes.2his rock has schistose,phacoidal-sbistoseaid sheetingstructure. Some parts are foldedby the folds of dm and cm of mm amplitude.

The biotitic,chloriticand hornblendegreen-schist, locallywith some chambresof talcand of soisit-epidote.hornblendecreats a lot oflittle acicularand rodlike porphyroblasts.The structureis sheeting,locallylittle bitschistose.,L,LheaverageFradientof th±s foli-ation is 50' about.

The motley serie of a chloritic,hornblende
and garnet greenschistand of a chloriticcoarse-grained and feldspatic,amphiboliticgreenstone
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95,80 - 97,00

97,00 - 100,00

100,00 - 108,30

with a big rodlikeand acicularporphyroblasts
of hoflb1-ndeand with a lot of irrepudargrains
of garnet. Some intercalations,schliersand
pelletsof a quartz-feldraticmatrix or of
a keratophyreare presentoftenly. The struc-
ture is massive or sheetingand a texture is
blasto=phyric.

The stronglyquartzy,chloriticand little bit
seriticEreenschist,with a lot of little inter-
calationsor schliersof quartziteor kerato-
phyre and with some poor impregnationof FeSo
which is presentmostly in a chloritiematrik.
The structureis bankirg and schistose. Locally
is this rock folded by flat folds of the
cm and dm amplitude.0The,aver?gegradient of
this foliationis 10 -15' about, but locally
0o too.

The medium-grainedamphiboliticEreenstone
with some little schliersand pellets of a
quartz-feldspaticmatrix. Some poor imprag-
nation of nyritewhich is concentratedin little
schliersor flat chambresis presentlocally
too. The structureis phacoidal,but massive
mosW. Te averagegradieitof this foliation
is 0 - 10 about.

The tiny-grainedamphiboliticgreenstone,feld-
spaticweakly too. Some little schliersor pel-
lets of a quartz-feldspaticmatrix are present
locally too. The hypid?omorphicgrains of Fe52
are present scare only.Thestructureis massive
and sheeting.

	

100,30 - 110,20 The coarse-grainedand medium-grainedamphi-
boliticand feldspaticgreenstone,locally
with some irregularchambresof zoisot-epidote
and with a lot of schliersand inte)calations
of metaquartziLeand metakeratphyre, with some
pcor and scarcelylittle bil strong imprernation
of FeS0 mostly. The structureis massjve ar.d
sheetiftg.The avera-egradientof this foliatior-is 20 arourd. Betveen 103,00 - 103,10m,
103,40 - 103,45m and between104,05 - 104,10 m

are presentsome intercalationsof a metaquart-




zite with some impregnationof Fe52, poor only.

	

110,20 - 132,50 The tiny-grainedamphiboliticgreenstoneas

well as in 0,00 - 3,10 m.

	

132,50 - 140,10 The carbonatic(anceriteand magnesite,dolo-
mite) chloritic,tiny-grainedamphibolitic
greenstone,with a lot of little schliersof
a quartz-feldspaticmatrix and with some inter-
calationsof a metaquartaitewith some poor
impregnaton of FeS, mostly together. The
structureis sheetingand maculose. The average
gradient of this foliationis 30 about. Bet-
ween 139,30 - 139,45m are presenta lot of
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intercalationsof a metaguartzitewith some
poor impregnationof FeS2 weakly.

	

140,10 - 160,50 The tiny-grainedamphiboliticgreenstoneas
well as in 0,00 - 3,10 m.

	

160,50 - 169,50 The tiny-grainedand locallymedium-grained,
feldscaticamphiboliticgreenstone,with some
bigger rodlikeand acicularporphyroblastsof
hornblendetoo. Some little schliers of a
quartz-feldspaticmatrix are gresent1ocally
too. The structureis sheetingand phacoidal-
schistoselocally too. Some phygmatiticfolds
of a cm amplitbdeare locallypre ent tos. The
averagegradient of this foliationis 50' around,
Some little grains of FeS2, hypidiomorphicand
scarelyantomorphicare present too, but locally
and scarely only, togetherwith some little
flakes or little irregularchambresof FeS.

	

169,50 - 175,20 The stronglychloritic,amphiboliticgreenschist
with biotite'sflakes and with some little
schltersof quarzite, which have oftenlya
stronglyimpregnationof FeS2 mostly only.
The results of the chemicalanalysesfrom diir
positionsbetween 169,5 - 175,20m are:
1) between 179,10 - 175,20 m is:

Cu = 0,00 -A
Zn = 0,05 %
S = 2,50 %

between 170,50 - 170,65m is presenta position
of a quartzitewith a little bit stronglyim pre,
gnation of FeS2 mosbly.

	

175,2fl- 175,80 The bright gray quarzite with massive structure
which has a poor or very poor and very weak
imrregnationof FeS2 and FeS too.

	

175,80 - 176,20 The myllonYeictectonicsone in a quartzite,
without some little bit clear and boor impreg-
nat'on.

r 176,20 - 177,20 Å carbonatic,littlebit chloriticand taikic
amphiboliticgreenstone,with some flakes of
biotite. Some very poor and very weak impre-
naLion of FeS are presenttoo. In 177,18 -
177,20 m is some little bit str-ng impregnation
of FeS2 mostly. In this rock are prep›enta
lot of frains or spots of karbonates.The struc-
ture is a banking and little bit maculos8. The
average gradient of this foliationis 40 about.

	

177,20 - 180,60 The bright gray and gray quartzitewith very
poor impregnationof FeS„ mostly,but with FeS
little bit too. The strtctureis massive. lo-
cally only are present some little chambreswith
morestrongimpregnationof the ore sulphides.

180,60 - 180,80 The chloriticand mylloniticquartzyschist
togetherwith a poor impregnationof FeS, and
FeS mostly. The structureis myllonitic.'
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18n,80 - 181,00

181,00 - 1"30

The secretionquartz very bright gray, locally
with some little chambresor irregularforms
of CuFeS2'FeS and Fe32.

The chloritic,mylloniticand talcic greenschist
locallywith some very poor impregnationof FeS2
CuFeS, and Fes. The str;actureis myllonitic.
The rsults of the chemicalanalysesfrom these
positionsare:

Between 177,20 - 180,80 m is:
Cu = 0,00 %

Zn = 0,00 %

J = 0,00 %
between 180,80 - 181,30 m is:
Cu = 0,35 %

Zn = 0,13 A

S = 2,00 %

81 90 - 18 1 The very strong :mpregnationof FeS2 mostly
in quartzitewith FeS, CuFej2 and ZnS acees-
sorielytoo. The structureis masHive and a
textureis porphyricand cataclastic.
The results of the chemicalanalysesfrom this
positionwhich situatedbetween 181,30 - 187,15m
are:

between 181,30 - 183,00 m is:
Cu = 1,03 %

Zn = 1,50 %

S = 37,00%
between 183,00 - 185,00 m is:
Cu = 2,17 %

Zn = 0,2C %


= 34,00%
between 185,00 - 137,15 m is:
Cu = 2,58 %

Zn = 0,15 %


= 40,00%

18 lE - 12 The very strong impreg.dationof ore sulphides
like in 181,30 - 187,1;m, but with a lot of
little sc.iliersor positionsol Fe0 + Fe00.
Locally are present some small amorphictorms
of CuFe3). The stru'tureis massive and ban-
king mostly. The resultsof the chemicalana
lyses from this positionwhich is sittated
between 181,15 - 192,35m are:

between 187,15 - 189,30 m is:
Cu = 3,25 %

Zn = 0,40.510

S = 31,50%
between189,30 - 192,55 m is:
Cu = 2,75 %

Zn = 0,20 %

S = 26,50%

192,35 - 192,50 The stronglychloriticmylloniticgreenschist
with a sheetingstructureand with poor impregt
nation of FeS2' Feb and CuFeS2 scare too.

192,50 - 192,65 The secretionbright pink quartz,with some
amorphicforms of CufeSo with FeS, little bit
too. Some small irreguiargrains of FeS2 are
presentlocally too.
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192,65 - 193,45

193,45 - 195,65

193 5 - 195,15

195,15 - 196,90

2he bright gray quartzitewith massive struc-
ture and with so2nevery poor impregnationor
with some chambresof FeSo,FeSand scarcelyof
CuFeS2.

The bright oink secretionquartz with some
little inclusionsof a chloriticmatrix and
some little and small amorphicforms sol•Fe32
and CuFeS,with FeS together.
The result of the chemicalanalYsefrom this
positionwhich is situatedbetween 192,35 -
193,65 m is:

Cu = 1,05 %
Zn = 0,20 %
å = 2,00 %

The stronglyquartzybiotiticand chloritic
gneissic schistwith a strong imrrenation of
Fe32.mostly with CuFeS2 and FeS. The banding

iand schistoseshructure s clear. rhe average
gradient of this foliationis 30°about. The
result of the chemicalanalyse from this posit-
ion between 193,65 - 195,15m is:

Cu = 2,43 %
Zn = o,55 %
S = 24,00%

The gray quartzite;8itha lot of schliersor
pellets of very fine grainedmagnetiteand with 2
some impregnationof ore sulphides. The result
of the chemicalanalysefrom this position
between 195,15 - 196,90m is:

qya,-=1,54
Zn = 0,20 %
S = 8,80 %

	

198 90 - 198 50 Thg very strong impregnationof the ore sul-
phides as well as in 181,30 - 187,15 m, but
wi: very much little schliersand intercala-




tions of magnetite. The result of the chemi-
cal analyse from this positionbetwenn196,90 -
198,50m is:

Cu = 2,66 %
Zn = 0,30 %
S = 30,50%

	

198 50 - 200 60 The vely strong impregnationof the ore sulphide:
as well as in 196,90 - 198,50m, but with not
much little schliersor intercalationsof magne-
tite. The result of the chemicalanalyse from
this positinnbetween 198,50 - 200,60 m is:

Cu = 3,25 %
Zn = 0,70 82,
S = 34,00%

	

200 60 - 20 0 The very strong impreunationof the ore sul-
phides (FeS2mostly) as well as in 181,30 -
181,15 m.
The results of these chemicalanalysesfrom
this positionbetween 200,60 - 207,40m are:

between 200,60 - 203,00m is:
Cu = 1,44 %

Zn = 1,30 %

6 = 36,00%
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210,85 - 212,60

between 203,00 - 205,00m is:
Cu = 1,46 %

Zn = 0,60 %

S = 59,20%
between 205,00 - 207,40m is:
Cu = 0,80 %

Zn = 0,55 %

S = 38,00%

fhe stronglyquart2y,biotiticand little bit
chloritic , locallymylloniticgneiss,with
the strong impregnationof the ore sulphides
(Fe30mostly). The bandingand schistosestiuc-
ture'areelear.,The gteragegradient of this
foliationis 40' - 55 abow. Locally is this
rock very ine folded. The result of the
chemicalanalyse from this nositionbetween
207,40 - 210,85m is:

Cu = 0,05 %
= 0,20 %

S = 2,00 %

The stronglychloritic,biotitic,and locally
c,Jrbonaticgreenschist,locallywith spots and
little schliersof a quartz-felds;aticmatrix.
Som impregnationof the ore sulphidesare pre-
sent too. The schitoso, locallylittle bit
maculose-schistosestructureis cleaE. The aver
age gradient of this foliationis 45 about.
The resul:s of the chemicalanalysesfrom this

! %

207,40 - 210,85

positionbetween 210,85 - 212/60 m are:
between 210,85 - 212,30m is:




Cu = 0,20 %




Zn = 0,25 %




S = 3,50 %

 between 212,30 - 212,60 m

212,60 - 213,60

%

%

%

The strong imprcgnationof FeSo mostly in a
biotitic,seriticand incally bnly chloriticgne:
iss or gneissic schist. The parallel banking
structureis very clear. Locally are present
some flaL fold?)of a cm or dm amplitude.,The
averag gradient of t'is foliationis 40' - 45°
about. The result of the chemicalanalyse from
this positionbetween 212,60 - 213,60m is:

Cu = 0,06 %
Zn = 0,75 %
S 4,00 %

The stronglychloritic,biotiticgreenchist
with a lot of schliersand pelletsand little
intercalationsof quartzite,locallywith
some little schliersof little bit strong imp-
r.gnationof FeS_ mostly. 2he structureis
schistoseand phåcoidalschistosg. Thg average
gradient of this foliationis 30 - 40 about.
The res,.1 of the chemicalanalysefrom this
positionbetween 213,60 - 215,40m is:

Cu = 0,00 %
Zn = 0,10 %
3 -= 1,50 %

213,60 - 215,40

Cu = 0,05
Zn = 0,15
S = 2,00
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215,40 - 216,45 The gray quartzitewith a banking structure
locally,with some little schlicrsof magnetite
and with some little schliersof ir4)regnation
of FeS. and ZnS with little FeS and scare -ith
CuFeS22too oThe averagegr dient of this fol-.iation is 60 about. The result of the chem-
ical analyse from this positionbetween 215,40 -
216,45m is:
25) Cu 0,67 %

Zn = 0,26 %
- 3,00 %

216 - 21 '0 The strong imp;epnationof suluhides(of FeSo
gArm :) in quartzite. Locallywith some little


schliersor pelietsof quartz, ouartziteor
gneiElsic,biotitic,amphiboliticschist. The
s'ructureis massive,but locally is little bit
clear banking structuretoo. In 216,6Cm is
presenta little schlierof ZnS. The result
of the chemicalanalysefrom this positionbe-
tween 216,45 - 217,30m is:

Uu = 2,37 %
Zn = 1,95 %
S = 36,25%

217,30 - 219,20 The gray quartziteas well as in,215,40- 216,45n

Between 217,30 - 217,50m are presenta lot
rodlikeand acicularporphyroblastsof horn-
blende. The result of the chemicalanalyse
from this positionbetween 217,30 - 219,20m is:

Cu = 0,81 %
Zn = 0,10 %
S 2,50 %

219,20 - 223,20 The chloritic,carbonaticand litLle bit feld-




spatic,biotitic and amrbiboliticgreenschist
as well as in 213,60- 215,40m but locally
more stronglyfolded,by the folds of a mm, cm
and dm amplitudh. The averare rradientof thid
foliationis 10 - 0 about. The resultsof
the chemicalanalysesfrom this positionbetween
219,20 - 223,20m are:

between 219,20 - 221,20m is:
Cu= 0,00%

Zn = 0,00 %

b = 1,50 %

27: between 221,20 - 223,20m is:
Cu = 0,00 %

Zn = 0,10 %

S = 1,00 %

The strong impregnationof sulphides(FeS0
mostly) in a quartziteas well as in 212,60 -
213,60m. The result of the chemicalanalyse
from this positionbetween 223,20 - 223,65m is:
28) Cu = 0,10 %

Zn 0,55 %
å = 30,00%

223,65 - 226,20 The chloritic,carbonatic,little bit feldspatic
biotiticand amphiboliticgreenschistas well
as in 219,20 - 223,20In6 The,averagegradient
of foliationis 10 - 3fl'about. The

22 20 - 22 6

445-m
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226,20 - 229 55

229 55 - 230 55
40074

230,55 - ?31,30

231,30 - 233,15

result of the
sitin between
29) Cu = 0,00

Zn = 0,30
S = 1,00

chemicalanalysefrom t.is po-
223,65 - 226,20m is:

%

%

%

The gray quartziteas well as in 215,40 - 216,45
m, but with not so much little schliersof
magnetiteand with more clear structure. The
results of the chemicalanalysesfrom this po-
sit:onbntween 226,20 - 229,55m are:

between 226,20 - 228,10m is:
Cu = 0,00 %

Zn = 0,00 %

S = 2,50 %
between 228,10 - 229,55m is:
Cu = 0,00 %

Zn = 0,00 %

S = 0,00 %

The streng impregnationof sulohidesin quart-
zite as well as in 212,60 - 213,60 m. The
result of the chemicalanalysefrom this
positionbetween 229,55 - 230,55m is:

Cu = 0,00 %
Zn 0,00 %
S 27,50%

The gray quartziteas well as in 226,20 - 229,55
m, but with some 1ent4clesof .-ecretionquartz,
barren only. Theresultof the chemicalanal-
yse from this position Letween230,55 - 231,30m
is:

Cu = 0,00 :t
Zn = 0,00 %
S = 2,50 %

The chloritic,biotiticand little bit ser'tic
gneissic schist or gneiss witha maculoseand
maculose-schistosestructure(!)The averagegrad-
ient of this foliationis 45 - 55o about.
The reslt of the chemisalanalysefrom this
positionbetween 231,30 - 233,15m is:

Cu = 0,00 %
Zn = 0,00 %
S = 0,00 %

The chlotitic,biotitic,feldspaticand carbon-
atic, amphibol tic greenschistas we2,1as in
213,60 - 215,40 m but with some impregnation
of some sulphides(FeSomostly) scare only.
Between 233,40 - 233,75 m is presentwhite
secretionbarren quartz. The Ferage Eradient
of tAs foliationis: 300 - 40 about. The
result of the chemicalanalyse from this po-
sition between 233,15- 235,20m is:


 Cu =

Zn =

S =

0,00

0,00

0,00

%

%

%

The chloriticand little bit seriticgneissic
schist,with some schliersor little pellets
of a quartz-feldspaticmatrix. The structure

233,15 - 235,20


235,20 - 236,00
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236,00 - 237,70

237,70 - 243,00

243,00 - 244,60

244,60 - 250,00

250,00 - 253,60

253,60 - 257,00

is maculose-schistose.,The averageFradient
of this ftliationis 55' about.

Fray quartzite,with some very little flakes
of biotiteorseriteandwith some very little
chambresof a chloriticmatrix and witb some
very little hYpidiomorphicor automorphicgrains
of FeS, locally. Between 236,70 - 236,90m
are nrbsentsome schliersor intercalations
of a stronglychloritic,hornblendegreenschist
with a lot of big grains of Farnet,with not
much flakes of biotite,locally only and with
a lot of acicularand rodlikeporphyroblasts
of hnrnblende. The structureis massivem.)st1y.

The chloritic,-siotiticand soriticgneissic
sckist with some little grains or spots of car-
onates (ancerite-dolomite)too. Locally are

present soe schliersor little intercalations
of a auartziteor of a quartz-feldspaticmatrix.
The structureis maculose and maculose-schiBtose.
Ths average gradientof this foliattonis 5 -
10 about. Between 240,50 - 241,90 m is present
some poor imnregnationof pyrite mostly only.
Betwern Y39,15 - 239,35 m somemyllonitic-tec-
tonic sone with a bi Fer rndlike and acicular
norphyroblastsof hornblendeandwith a 1ot or
schliersand pelletsof a quartz-feldspat'c
matrix. Sone very poor imeresnationof FeS2
and of FeS locally is presenttoo.

The white-graymetaquartzitewith some little
chambresor spots or very little sch1iersof a
chloriticandchloritic-amphiboliticmatrix,
with some little chrushedacicularor rodlike
porphyroblastsof hornblendeand .dth some
very little grains of FeS, locallyonly. Some
schlier.of •sarbonatoar presenttno. The
structureis massive.

The strtnglych oritic,little bit biotiticand
se itic greenschistw'th a lot of schliers
and liytle intercalationnof a quartziteor
q artz and with some little bit stronglybut
poor totallymineralisationis acumulate‘n
some little schlierswhich followingfoli tion.
=he structureis schistozead phacoidalschist-
ose. The aseragegradient of this foliation
is 30° - 35 about.

The chloriticand biotiticgneissicgreenschist
with a lot of little schliersand little spots
of a quartz-feldspaticmatrix. Some little
grains of garnet are resent too, but locally
only. The strustureis phluidal-schistose.
This rock is folded locally too by'the flat
folds of a cm or dm amplitude. The aserage
ggadientof thid foliationis 5° - 10 about,
0 locally too.

The tiny-grainedfeldspaticand little bit
carbonaticgreenstonewith a lot of little
schliers,pelletsand spots of a feldspatic



FOLLDAL VERK




257,00 - 259,50

259,50 - 262,00

262,00 - 2E3,99

263,90 - 268,00

268,00 - 271,40

271,40 - 272,60

272,60 - 278,20

278,20 - 280,00

ouartz-feldspaticmatrix and with some spots
or grains of carbonats(ancerite-dollomite).
The structureis massive or banking too.

The chloriticand biotiticgreenschist,locally
with some schliersand pelletsof a quartz-
feldspaticmatrix. Some intercalationsof quartz
ite have a poor impregnationof FeS2 mostly (in
examplein 257,10 - 257,15m). peavsrage
gradient of this foliationis 55 - 70 about.
The structureof this rock is phacoidal-schist-
ose mostly. This rock is folded little bit lo-
aally too by the flat folds.

The tiny-grained,little bit, fewly feldspatic
greenstonewith some flakes of biotite locally
too. The structureis massive mostly.

The tiny-grained, feldspaticamphibolitic
greenstone. The structureis sheetingand
panking. Locallyare present some carbonates
too. The ageragegradient of this foliation
is 60° - 65 about.

The biotitic,chloriticand amphiboliticgneis-
sic greenschist,locallywith some little sch-
liers and intercalationsof a quartz or a ouartz
feldspatic'ratrix.The structureis schistose
and sheeting. Theageragegradient of this,
foiation is 00 - 5 about, but locally40' -
50 about.

The hornblendegneiss,With very much acicular
and rodlike norphyroblastsof hornblende(with-
out a clear grain clongation)and with sore
small chambresor sHots of soisite-epidote
matrix. Thestructureis sheetingand banking.
The textureis blastophiticand blastoporphyEic.
Ths averagegradient of this foliationis 25 -
30 about.

The hornblendekeratophyrewith a lot of rodlike
and acicularporphyroblastsof hornblendeand
with some chambres (irregular)of a zoisite-
enisotematrix. The structureis massive. The
te ture is blastophiticand b-astoporphyric.
Some allotriomorphicgrains of FeS2 are locally
only :,resenttoo.

Theamphiboliticand chloriticgneiss with some
little chamkresor little schliersof a zoisite-
epidotematrix and with very much little acicul-
ar and rodlikeporphyroblastsof hornblende.
S .meallottiomorphicgrains of FeS2 or flakes
of FeS presenttoo. 2he structureis schist

ose and banking Thesveragegradientof this
foliationis 55 - 60 about. Locally is this
rock folJ by the foldn of a mm, cm and dm
ampl±tude.

The chloritic,amphiboliticand little bit
biotiticgneissic schistas well as in 263,90 -
268,00m, but with more irregulargrains ot
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280,00 - 288,70

288,70- 293,20

flakes of FeS, or FeS. ,The ageragegradient
of this foliationis 25- - 30 about.

The tiny-grai-.ed,litLle tit feldspaticgreen-
stone with some little schlierso some little
intercalationsof a quartz or a gliartz-feldspatic
matrix and locallywith some allotriomorphic
grains of .1?eS0or of FeS ioo.mostly,which are
scarelyacumuIatedto some little schliers.
The structureis massive and sheeting.flThe
vaerage gradient of this folipon ie 0- -
5° about, but from 285,00m 45 - 50 around.
Some schliersof a quartz or of a quart-feld-
spaticmatrix are imf:regnatedby FeSo mostly,
togetherwith FeS, in example in 283780 - 283,90
m .

Thechloriticand little bit seritic,stronnly
quartzy,gneissicmica schist,with some flakes
of biotite too and with sme very poor impreg-
nation of FeS mostly in some little flat cham-
bres or schliers. The ntructureof this rock
is phacoidaland maculose-schistose.Locally
is thin rock folded too, by the folds of a
mm and cm amplitude.,The Bveragegradient of
this foliationis 40- - 0 about.

293,20 - 297,00 The chloritic,liule
garnet, gneissicmica
schistosestructure.0
this fol:ationis 50

bit seriticand biotitic
schistwith a Tbacoidal
The wreragegradient of
- 55 about.

This horeholeno. «9 G was stoppedat 297,00 m
on Juni 22d 1970 at 15 p.m.

(MiloshMotys).
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THE DIAMOND BOREHOLE NO. 94G
Tverrfjellet mine, level II.,sone V
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The borehole no. 94 G, Tverrfjellet mine,
lovel II, sone V, angle of the beginning
is - 40° down, coordinates X = - 34,8, Y =
+ 362,3, Z = + 964,8.

The brief petrografical description.

0,00 - 6,30 The tiny-grained amphibolite (amphibolitic
greenstone) with a lot of schliers or oblique
joints, which are filled by quartz or quartz-
feldspatic matrix, The structure is massive
mostly and banking too.

6,30 - 6,70 The strongly quartzy myllonitic or a quartz-
myllonitic breccie with myllonitic or phacoidal
strncture. Locally are present some schliers
or allotriomorphic grains of pyrite only, like
very poor impregnation. The average gradient
of this foliation is 45°-50° around.

6,70 - 8,50 The grey quartzite locally with some little
bit more bright schliers, with not much a
chloritic substance and locally with many little
acicular porphyroblasts of hornblende. The
structure is massive mostly but banking locally
too.

8.50 - 9,00 The quartzy, chloritic and amphibolitic,
myllonite, locally a myllonitic breccic• Some
poor impregnation of pyrite and pyrrhotite mostly
only are present in some little schliers or
like amorphic forms. The structure is myllonitic
and phacoidal.

9,00 - 9,40 The tiny-grained and medium-grained strongly
feldspatic amphibolite, with some schliers of
a quartzitic matrix locally too. The structure
is massive and banking. Zoisite-epidote are
present in some little chambres too.

9,40 - 11,50 The tiny-grained amphibolite (amphibolitic
greenstone) as well as between 0,02 - 6,30 m.
(A gradient of foliation is ca. 50 -55°).
Between 10,60 - 10,80 m is present a position
of a barren white secretion quartz.

11,50 - 11,90 The strongly feldspatic and chloritic medium-
grained amphibolite. Some amorphic forms of
pyrite and pyrrhotite are present locally only.
The structure is massive and locally little bit
banking,

11,90 - 13,40 The strongly chloritic, amphibolitic greenschist
with many big rodlike and acicular porphyroblasts
of hornblende (actinolite), which are crushed
oftenly. Some little amorphic forms or allo-
triomorphic grains of pyrite and pyrrhotite are
locally present too. The structure is massive
and banking.
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13,40 - 17,60

17,60 - 20,10

20,30 - 23,60

23,60 - 25,10

25,10 - 26,50

26,50 - 28,60

28,60 - 31,30

31,30 - 32,50

32,50 - 32,90

2.

The chloritic and locally strongly chloritic
gneissic greenschist with some flakes of biotite
and with some small crushed rodlike and acicular
porphyroblasts of actinolite. Some little
amorphic forms or allotriomorphic grains of
pyrite and pyrrhotite are locally present too.
The structure is phacoidal, phacoidal schistose
and eyed too. The average gradient of this
foliation is 55° about.

The strongly carbonatic (ancerite-dolomite),
chloritic and amphibolitic greenschist with a
lot of small crystales (idiomorphic and hypidio-
morphic) of carbonate (dolomite) and with many
little acicular and rodlike porphyroblasts
(locally crushed) of hornblende without a grain-
clongation. The total structure is massive and
banking.

The tiny-grained amphibolite (amphibolitic green-
stone) with very much schliers and filled joints
by a quartz or a quartz-feldspatic matrix and
with many hypidiomorphic porphyroblasts of
carbonates (ancerite-dolomite). The structure is
massive mostly.

The strongly carbonatic (ancerite-dolomite)
chloritic and amphibolitic greenschist as well
as between 17,60 - 20,30 m.

The chloritic coarse-grained amphibolite with
big acicular or rodlike (oftenly crushed) por-
phyroblasts of hornblende (actinolite) and
locally with some schliers of a quartz or of a
quartz-feldspatic matrix together with some poor
impregnation of pyrite and pyrrhotite oftenly
mostly only.

The bright gray and gray metaquartzite, with
some very poor impregnation of pyrite mostly
and of pyrrhotite more weakly too locally. Some
little acicular or rodlike porphyroblasts of
actinolite or some little flakes of biotite are
locally present too. Some irregular schliers,
which are filled by carbonates (ancerite -
dolomite) are locally present too. The total
structure is massive mostly.

The quartzy chloritic, tiny-grained amphibolitic
schist with many little phacoidal schliers of a
quartzite or of a quartz matrix. The structure
is phacoidal schistose mostly. The average
gradient of this foliation is 50°-55° about,

The tiny-grained chloritic amphibolite and
amphibolitic schist with many big rodlike and
acicular, crushed porphyroblasts of actinolite
and with a lot of little phacoidal schliers og
a quartzite. The structure is massive and banking.

The chloritic, coarse-grained amphibolite with
many irregular schliers and chambres of quartzite
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Big acicular and rodlike porphyroblasts of
hornblende (actinolite) are crushed oftenly.
Dotween 32,60 - 32,65 m is present in a quartzite
position many irregular little schliers and
chambres of pyrrhotite mostly only.

	

32,90 - 39,00 The sericitic, little bit chloritic and biotitic
gneissic mica schist with a phacoidal schistose
and eyed structure. The average gradient of this
foliation is 55° around.

	

39,00 - 40,20 The white gray or very bright gray ceratophyre
with not so much small rodlike and acicular
porphyroblasts of hornblende (actinolite) without
some grain-clongation. The structure is massive.

	

40,20 - 46,50 The sericitic and more weakly chloritic, biotitic
gneissic mica schist and gneissic schist,locally
with some little acicular or rodlike porphyro-
blasts of hornblende with some total grain-
clongation. The structure is phacoidal, phacoidal
schistose and exed. The average gradient of this
foliation is 50 and 550 around.

	

46,50 - 47,40 The white gray keratophyre with many irregular
schliers, pellets or chambres of a chloritic
and chloritic-amphibolitic matrix together with
flakes of biotite too and with some hypidiomorphi
or idiomorphic grains of pyrite locally. The
total structure is massive mostly.

	

47,40 - 48,05 The chloritic, sericitic and biotitic, little
bit chloritic gneiss or gneissic mica schist.
The structure is fluidial and phacoidal schi8tose.
The average gradient of this foliation is 60
about.

	

48 05 - 48,20 The very strong impregnation of sulphides (pyrite
mostly only) in a quartzite. Some little amorphic
forms of chalcopyrite are present scarcely on
the border of this position ca. in 48,05 m. The
structure is massive and texture cataclastic
mostly. The result of the chemical analyse from
this position between 48,05 - 48,20 m in:
Cu , Zn , S

48,20 - 48,70


48,70 - 48,85

48,85 - 49,25

The biotitic sericitic and chloritic gneiss and
gneissic schist as well as between 47,40 - 48,05

The very strong impregnation of pyrite mostly
like between 48,05 - 48,20 m. The result of the
chemical analyse from this position between
48,70 - 48,85 m is: cu 1,80%, Zn 1,40% B 29,00%

The biotitic, sericitic and little bit chloritic
gneiss and gneissic schist as well as between
47,40 - 48,05 m. This position is folded by the
flat folds of a dm amplitude.
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49,25 - 49,40

49,40 - 53,30

53,30 - 54,65

54,65 - 55,25

55,25 - 60,30

60,30 - 70,90

4.

The strongly quartzy biotitic, chloritic gneissic
schist with a poor impregnation of pyrite mostly
(FeS and CuFeS2 scarcely only). The structure is
phacoidal schistose. The result of the chemical
analyse from this position between 49,25 - 49,40
m is: Cu 0,90%, Zn 0,55% S 23,00 %,

The very strong impregnation of the ore's sulphide
in quartzite (mostly pyrite). The structure is
massive mostly and the texture is cataclastic
and porphyric. Between 49,50 - 49,95 m are present
some little schliers of a tiny-grained magnetite
in quartzite too. The average gradient of this
schliers os 55° about. The result of the chemical
analyses from this position between 49,40 - 53;30
are:
Between 49,40 - 49,95 m: Cu 1,20 Zn 1,50, S 28,50
Between 49,95 - 51,85 m: Cu 0,20 Zn 2,20, S 30,00
Between 51,85 - 53,30 m: Cu 0,543Zn1,70, S 41,00

Biotitic and little bit chloritic and sericitic
gneiss and gneissic schist as well as between
47,40 - 48,05 m, but folded by the flat folds
of a dm, amplitude. The average gradient of this
foliation is 25°-30° about.

The strongly chloritic gneissic greenschist with
some bigger rodlike and acicular porphyroblasts
of hornblende locally. The structure is banking
and phacoidal schistose. The average gradient of
this foliation is 300 about. The result of the
chemical analyse from this positions between
53,30 - 55,25 m is: Cu0,00 , Zn 0,00, 52,00, _

The very strong impregnation of the ore's
sulphides in a quartzite (mostly FeS2), like
between 49,40 - 53,30 m. Between 55,25 - 55,75 m
are present some little schliers of magnetite.
Between 55,75 - 56,10 m has the ore massive
structure, like between 59,75 - 60,30 m. Between
56,10 - 59,75 m has this ore body a breccic or
a conglomerate structure with some chambres and
phacoidal schliers of quartz or quartz-feldspatic
matrix. Between 57,50 - 58,85 m are present some
schliers of very fine-grained magnetite which
are folded by the flat folds of a cm and dm
amplitude. The result of the chemical analyses
from this position between 55,25 - 60,30 m are:

Between 55,25 - 55,75 m : Cu 3,00, Zn 1,10, S 29,!
Between 55,75 - 57,10 m : Cu 1,55, Zn 1,50, S 41,C
Between 57,10 - 58,85 m : Cu 2,90, Zn 1,00,S 27,7:
Between 58,85 - 59,75 m : Cu 2,90, Zn 0,90, S21,5C
Between 59,75 - 60,30 m : Cu 0,30, Zn 0,95, S42,5C

The quartzy, strongly chloritic, amphibolitic
and locally weakly biotitic gneissic schist,
with some phacoidal schliers of a quartz matrix.
Some little crushed rodlike porphyroblasts of
hornblende are present scarcely only. The
structure is phacoidal schistose and banking.
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70,90 - 71,80

71,80 - 74,10

74 ,10 - 75,10

75,10 - 80,40

5.

The average gradient of this foliation is 55 0 -
60° about,

The amphibolitic and little bit sericitic and
chloritic gneiss or gneissic schist with a lot
of little and small acicular and rodlike por-
phyroblasts of hornblende without some clear
grain clongation. Some little flakes of biotite
are present too. The structure is sheeting,
banking and phacoidal schistose. The average
gradient of this foliation is 550 about.

The tiny-grained amphibolite (amphibolitic green-
stone)with a lot of small schliers or inter-
calations of a quartz or of a quartz-feldspatic
matrix, which have locally some poor impregnation
of pyrrhotite and pyrite (the average thickness
is 0,5 cm maximally). The structure is banking
and massive. The av

60°
erage gradient of this

°foliation is 55 - about.

The amphibolitic and little bit chloritic and
sericitic gneiss or gneissic schist like
between 70,90 - 71,80 m. Between 74,65 - 75,10 m
are present more big acicular and rodlike
porphyroblasts of hornblende. The structure is
banking and phacoidal or phacoidal schistosets
The average gradient of this foliation is 50 -
55o about.

The sericitic and little bit chloritic and
biotitic garnet gneissic mica schist with a
phacoidal schistose, fluidial and eyed structure.
The average gradient of this foliation is 55o -
60° about.

This borehole no. 94 G inTverrfjellet mine
on the level II was stopped on November 16th
1970 at 12.30 p.m. at 80,40 m.

(M. Motys).
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DI,4MANT BORHULL NR. 106G

Tverrfjellet gruve
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Diamantborhullnr. 106 G.

Koordinater: X- + 5,4, Y= + 432,7,Z= 904,78

Fall: - 69° mot nord-vest.

Kort petrografiskbeskrivelse.

0,00 - 5,10

5,10 - 6,40


6,40 - 7,50

7 , 50 - 16 ,90

Klorittiskog biotittisk,kvartsittiskskifer
eller på stedetmere gneisiskskifermed åre tekstur.
På stedetfinnes en veldig svak impregneringav magnet-
kis
Fall av foliasjoni borhulleter 15°- 20°.

Klorittisk,kvartsittiskskifermed litt biotittpå
stedetog med veldig svak impregnasjonav svovelkis.
Tekstureter stripe. Fall av foliasjoni borrhullet
er 150.

Feldspatisk,middelskrystalliskamfibolittmed bånd
ellermassiv tekstur. På stedxtfinneslite porfyro-
blasterav dollomitt(ankeritt).

Tett, fin krystalliskamfibolittmed mange små årer
av kvarts. Teksturetter bånd ellermassiv. Bare
på stedetfinnesveldig svak impregnasjonav svovel-
kis mest.

16,90 - 25,60 Den sulfidiskmalm
klastiskstruktur.
malmgrenserer 150
(Analyseresultater

med massivteksturog med kata-
Fall av hengfjellog liggfjell
- 20° i borhullet,
se tabell).

25,60 - 30,60


30 60 - 6 60

36,60 - 38,05

38,05 - 42,15 


42,15 - 45,90

45,90 - 48,20


48,20 - 51,90

Tett, fin krystalliskamfibolittdet samme som mellom
7,50 - 16,90m.

Sulfidiskmalm det samme som mellom 16,90- 25,60m.
Fall av hengfjellog liggfjellmalmgrenserer 20° i
borrhullet.
(Analyseresultaterse tabell).

Klorittiskog amfibolittisk,kvartsittiskgrannskifer
med paralellstripeteksturet.
Fall av foliasjoni borrhulleter 20°.

Den sulfidiskemalm det samme som mellom 16,90- 25,60.
Fall av hengfjellog liggfjellgrenserer ca. 30.
(Analyseresultaterse tabell).

Kvartsittisk,gneisisk,svak klorittiskog avak
biotittiskskifermed mange noleporfyroblastereller
rerformedeporfyroblasterav amyfibollhornblende.)
Den bergarthar et paralellstripetekstur.
Fall av foliaajoni borrhulleter 35°.

Tett, fin krystalliskamfibolittdet sammesom mellom
7,50 - 16,90m.

Sterkkvartsittisk,klorittiskog litt biotittisk
skifermed åre eller stripeteksturet.
Fall av foliasjoni borrhulleter 35°.
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51,90 - 61,00 Klorittisk, litt serissitittisk og biotittisk granat
gneisglimmerskifer, som har mest linse-striper
teksturet.
Fall av foliasjon i borrhullet er ce. 300.

Borrhullet nr, 106 G var stoppet 10.2.1971,
ca, kl. 13.30.

(Milos Motys)
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DIAMANT BORHULL NR. 108 G,

Tverrfjel let gruve.
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Diamantborhullnr. 108 G, nivå III, vest, sone II.

Fall av hullet i begynnelse horisontal(36 mm)

Koordinatene:X = -22,6,Y = +481,8,Z = +905,3

Kort petrografiskbeskrivelse:

0,00 - 1,90 Kvartsrik,klorittiskgneisiskslireskifer.

1,90 - 3,20 Feltspatiskog på stedetkarbonatisk(ankeritt-
dolomitt)amfibolittsom er midlkrystallinskmed
bånd teksturet.

3,20 - 5,60 Feltspatiskog litt karbonatisk,klorittiskog
amfibolittiskgneisiskslireskifer.

jp6o._.;_5,L90Svak malmsulfidiskimpregnasjoni metakvartsitt
(mestbare svovelkis)

5,90 - 6,30 Grå og gråkvitmetakvartsittmed massiv teksturet
og bare på stedetfinneshypidiomorfiskekorn av
svovelkis.

6,30 - 10,20 Kvartsrik,litt klorittiskog serisittisk(muskovitt)
gneisiskslireskifer.

10,20 - 12,40Karbonatisk(dolomitt-ankeritt)og feltspatisk
midlkrystallinskog lite klorittiskog epidottisk
amfibolitt.

12,40 - 15,00Kvartsrik,klorittisk,amfibolittiskgneisisk
slireskifersom har på stedetbiotittog muskovitt
(serisitt)også.

Borhullnr. 108 G har stoppetpå 15,00m den 22.2.71,kl. 12.30.

M. Motys,
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DIAMANT BORHULL NR 109 G,

Tverrfjellet gruve.
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Diamant borhull nr. 10 G.

Tverrfjellet gruve, nivå I - vest, sone I

Fall av begynelse: -70°

Koordinater: X = -77,1, Y = +1020,0, Z = 1031,0

Kort petrografisk beskrivelse.

0,00 - 1,70 Klorittisk og biotittisk grønn glimmerskifer
med paralell stripe teksturet.
Fall av foliasjon i hullet er 25°.

1,70 - 2,85 Biotittisk og klorittisk gneis-skifer med stripe
og linse-stripe teksturet. Biotitt mobilisasjon
finnes mellom 2,60-2,85 m.
Fall av foliasjon i hullet er ca 20°-25°.

2 8 - 1 Sulfidisk malm som er representert av sterk
svovelkis impregnasjon i kvartsitt med litt
kobberkis og sinkblende også. Teksturet er
masio eller bare på stedet linse-stripe. Strukturet
er mest kataklastisk (analyse resultater, se tabeller).

13,45 - 16,15 Biotittisk og kvartsittisk gneis eller gneis-skifer.
På stedet finnes striper av sterk svovelkis
impregnasjon og på stedet finnes også sterk
mobilisasjon av biotitt. Mest men finner stripe
og linse-stripe teksturet.
Fall av foliasjon i hullet er ca 100 - 200.

16 1 - 2 2 Sulfidisk malm det samme som mellom 2,85 - 13,45 m.
(Analyse resultater, se tabeller).

25,25- 26,70 Keratofyrisk, gneisisk tektonisk (breksit)
skifer med linser og flekker av klorittisk og
mylonittisk stoffer. På stedet finnes svak men
også sterk impregnasjon av svovelkis (veldig lite
kobberkis eller magnetkis også).
Teksturet er masio og linse-stripe.
Fall av foliasjon i hullet er ca 150-200.

26,70 - 30.20 Sulfidisk malm det samme som mellom 2,85 - 13,45 m
Mellom 26,70 - 27,90 m finnes striper av sterk
magnetitt impregnering. (Analyse resultater, se tabeller)

30,20 - 31,60 Grå-kvitt metakvartsitt med svak eller på stedet
sterk impregnasjon av avovelkis mest. Teksturet er
masio og båndet.

1 6o - 8 Sulfidisk malm det samme som mellom 2,85 - 13,45 m.
(Analyse resultater, se tabeller).

34,85 - 35,00 Ihørk-gråkvartsittisk mylondytt.

35,00 - 35,50 Klorittisk, biotittisk gneis-granatglimmerskifer med
linse-stripe teksturet. Fall av foliasjon i hullet er
55°-60°.
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35,50 - 38,90 Sterk kvartsittiskgneis skifermed nole og røre
porfyroblasterav hornblende. Tekstureter masio
eller bånd.

38,90 - 41,10 Klorittisk,biotittiskgneis-granatglimmerskifer

det samme mellom 35,00 - 35,50m.
Fall av foliasjoni hullet er 600.

Diamantborhulletnr. 109 G har stoppeti 41,10m 4.3.71,kl. 13.30.

Milos Motys.
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DIAMANT BOREHULL NR. 110 G,

Tverrfjellet gruve.



FOLLDAL VERK AA

Diamant borhull nr. 110 G.

Fall av begynelse = -50°

Koordinater: X = -77,1, Y = +1020,0, Z = +1031,0

Kort petrografisk beskrivelse.

0,00 - 0,55 Kloritisk og biotittisk gneis skifter med
paralell stripe teksturet.
Fall av foliasjon i hullet er 40°-45°.

0 r - 1 2 Sulfidisk malm som representerer sterk
svovelkis impregnasjon i kvartsitt med lite
gehalter av kobberkis og sinkblende.
På stedet finnes linser og striper av kvarts
eller kvartsitt uten impregnasjon. Teksturet
er striper og masiv.
Strukturet er mest kataklastisk.

19,25 - 20,90 Amfibolittisk, klorittisk gneis-skifer med bånd
og stripe teksturet.
Fall av foliasjon i hullet er 20o

204.90- 2L00 Grå-kvitt metakvartsitt med masio teksturet og med
flekker av klorittisk-mylonittisk stoffet på stedet.
I 21,50 m finnes svak impregnasjon av CuFeS2, FeS og
FeS2 (flekker).

23,00•- 25,40 Klorittisk og sterk kvartsittisk gneis-skifer med
paralell stripe teksturet. På stedet finnes
hypidiomorfisk eller allotriomorfisk porfyroblaster
av magnetitt. Fall av foliasjon i hullet er ca 35°-40o

2 0 - 26 Sterk impregnasjon av svovelkis mest med magnetkis
også. Teksturet er linse-stripe og masio. Struktaret
er mest kataklastisk. (Analyse resultat, se tahell).

26,75 - 29,15 Sterk kvartsittisk, lite biotittisk og lite klorittisk
gneis eller gneis-skifer med bånd eller linse-stripe
teksturet. På stedet finnes lite striper med svak
impregnasjon av svovelkis og magnetkis.
På stedet finnes hypidiomorfiske eller allotriomorfiske
porfyroblaster av magnetitt. Dtestmellom 26,80 - 27,50 m.
Mellom 27,80-28,00m og mellom 28,25-28,95 m finnes to
posisjoner av sterk impregnasjon av svovelkis og
magnetkis (mest) i metakvartsittiske bergarter.
Fall av foliasjon i hullet er 40° - 45°.
(Analyse resultater, se tabeller).

29,15 - 30,35 Grå-kvitt metakvartsitt med bånd eller masio teksturet.
På stedet finnes svak impregnasjon av kagnetkis og
svovelkis og veldig lite av cotterkis.

 



FOLLDAL VERK

Mellom 2 0-2 0 mog mellom 0 10- 0 0 m
er to posisjoner av sterk impregnasjon av magnetkis
og svove1 (mest) som har breksietisk teksturet på
stedet. tAnalyse resultater se tabeller).

30,35 - 35,30 Stor klorittisk og biotittisk gneis-skifer med linse-
stripe og stripe teksturet. Fall av foliasjon i
hullet er 45°-50°, men på stedet 100-150.
Mellom 0 - 0 6 m og mellom 1 0- 1 m er sterk
impregnasjon av Fe52 og lite CuFeS2 og FeS i det samme
som bergartet, men med mylonitisk teksturet.
(Analyse resultater, se tabeller).

Diamant borhullet nr. 110 G har stoppet i 35,30 m 15.3.71 kl. 12.30.

Milos Motys.
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D1AMAN T BORHULL NR. 111G,
Tverrfjellet gruve.
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DIAMANT BORHULL NR. 113 G,
Tverrfjellet gruve.



FOLLDAL VERK

Diamant borhull nr. 11 G.

Tverrfjellet gruve, nivå IV - vest.

Fall av begynelse: -45°

Koordinater: X = -40,65, Y = +512,45, Z = +847,80

Kort petrografisk beskrivelse.

0,00 - 13,20 Granat - biotitt - klorit kvartsittisk gneis-
glimmerskifer eller gneisskifer.
Fall av foliasjon i hullet er til 10 m 300 og videre
ca 35° - 40°.

13,20 - 20,30 Kvartsrik gneisisk skifer med linse og stripe teksturet.
Litt klorittisk og biotittisk også.
Fall av foliasjon i hullet er mest 25° - 30o men
mellom 15,50 - 16,20 m og mellom 18,50 - 19,00 m er 0°.

20,30 - 20,90 Klorittisk og biotittisk grønnskifer med linser og
striper av kvartsittiske stoffer og med plagioklas og
dolomittisk karbonater. På stedet finnes meget svak
impregnasjon av svovelkis mest.
Fall av foliasjon i hullet er ca 20° - 25o.

20 - 21 0 Meget sterk impregnasjon av svovelkis i kvartsittisk
bergarten som har på stedet litt striper av den
klorittiske og biotittiske grønnskifer.

21,50 - 22,70


22,70 - 26,00

26,00 - 27,40

Klorittisk, kvartsittisk og biotittisk grønn
gneisisk skifer med linse-stripe teksturet og med
sval impregnasjon av svovelkis mest (finnes magnetkis
også).
Fall av foliasjon i hullet er ca 20°.

Klorittisk og kvartsittisk grønn gneisisk skifer
med biotitt på stedet også og med linse-stripe
teksturet. På stedet finnes hypidiomorfiske korn
av svovelkis.
Fall av foliasjon i hullet er ca 20° - 25° men mellom
25,06 - 25,70 m er 0°.

Klorittisk og biotittisk fylonitt gneisskifer eller
fylonittisk gneisskifer med svak impregnasjon av
svovelkis mest (finnes meget lite FeS og CuFeS2 også)
Teksturet en fylonittisk og linse-stripe.
Fall av foliasjon er ca
Finnes ikke så sterk foldning på stedet.
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2 0 - Meget sterk impregnasjon av svovelkis i
kvartsitt som har mange fihnestriper av
magnetitt (mest mellom 27,45 - 28,45 m og mellom
28,90 - 29,80 m, 30,20 - 30,40 m, og mellom 31,60 - 32,20 m)
Mellom 28,45 - 28,65 m finnes mange porfyroblaster
av hornblende. Mellom 30,60 - 30,70 m og mellom
32,60 - 32,80 m finnes striper av klorittisk,
kvartsittisk grønn skifer.
Fall av striper (foliasjon) i hullet er ca 20° - 25°
men på stedet også 30°. Nordlige malmgrense med
klorittisk, kvartsittisk og biotittisk grønn gneisisk
skifer er faller i 45° i hullet.

33,35 - 38,40 Svakere klorittisk gneisisk skifer med mange
porfyroblaster av hornblende. På stedet finnes
biotitt og hypidiomorfiske korn av svovelkis.
Teksturet er stripe, på stedet foldning.
Fall av foliasjon i hullet er

38,40 - 40,10 Klorittisk amfibolittskifer med albit-oligo-klas
pofyroblaster og med dolomitt ankerittisk karbonater.
Teksturet er masio og linse.

40,10 - 44,50 Tett midle krystalinsk og fin krystaliask feltspatisk
amfibolit med mange striper og årer av kvarts.
Mellom .g.2_20 - 4.1d5m finnes mørk grå metakvartsitt
med svak impregnasjon som ligger mellom 41,30 - 41,45 m.
(mest svovelkis). Teksturet er mest masio.

Diamant borhullet nr, 113 G har stoppet i 44,50 m, 15.4.71, kl. 11.30.

Milos Motys.
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DIAMANT BORHULL NR. 114G,
Tverrfjellet gruve.



FOLLDAL VERK

Diamant borhull nr. 11 G å eter.IV - sone V.

Koordinater: X = -11,0, Y = +447,0 Z = +814,6

Fall av begynelse = 470 40t

Kort petrografisk beskrivelse.

0,00 - 7,35


7,35 - 8,30

Kvartsrik, klorittisk og biotittisk svakere
serisittisk, Eranat slire gneis glimmerskifer
eller linse-slire gneis skifer.
Fall av foliasjon i hullet er 500-55 .
Mellom 6,30-6,60 m ligger en mylonittisk og
sektonisk sone.

Klorittisk og svakere biotittisk linse-slire
gneisisk skifer med fall av foliasjon ca 50°.

8,30 - 9,25 Meget kvartsrik klorittisk og serisittisk gneisisk
båndskifer med fall av foliasjon i hullet ca 45°-50°.

9,25 - 10,30 Feltspatisk og svakere karbonatisk (dolomitt-ankeritt)
midlkrystalinsk epidotisk amfibolitt med bånd-teksturet.

10,30 - 23,95 Amfibolittisk og serisittisk keratofyr eller gneis-
keratofyr skifer med mange porfyroblaster
amfibol og med den massiv eller bånd teksturet.

23,95 - 26,60 Feltspatisk og svakere karbonatisk, epidottisk amfibolit
det samme som mellom 9,25-10,30 m.

26,60 - 28,00 Feltspatisk amfibolit eller gneis skifer midlamfibolittisk
og finkrystalinsk med strige og slire teksturet.
Fall av foliasjon er ca 40 -50 .

28 00 - Sterk sulfidisk impregnasjon i metakvartsitt. tMest
svovelkis. På stedet finnes små striper av kvartsitt
uten malm impregnasjon og striper av klorittisk gneis
skifer.

36,65 - 36,90 Gråkrystalinsk feltspatisk amfibolit med striper av
gneis skifer. På stedet finnes impregnasjon av kobberkis
og magnetkis og svovelkis. Teksturet er slire og bånd.

36 90 - 0 1 Sterk impregnasjon av sulfider i gneis skifer, kvartsrik
med mange striper av magnetitt. Teksturet er stripe og
slire ag bånd.
Fall av foliasjon er ca 53°-60°.

40,15 - 42 00 Sterk impre7rmsjon av malffiSulfideri'metakvartsitt
(mestsvovelkis) Tekstureter.massivog struktureter
kataklastisk.(Se analyseresultaterav malm i tabeller).
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42,00 - 47,90 Klorittiskog biotittiskgneis slireskifermed fall
av foliasjoni hullet ca 45°-50°,men på stedet
200-30° også og på ca 44,00 m bare 10°.

47,90 - 54,10 Feltspatiskog karbonatisk(olomitt-ankeritt)
finkrystalinskog på stedetklorittiskog epidottisk
midlkrystalinskamfibolittsom hat massiv ellerbånd
teksturet. Mellom 53,20-53,60m liggerhvit sekretisk
kvarts.

Diamantborhullnr. 114 G har stoppetpå 54,10m den 22.4.71,kl. 10.30.

M. Motys.
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FOLLDAL VERK

Diamant borhull nr. 11 G.

Tverrfjellet gruve, på etg. IV - sone V.

Fall av begynelse: -630061

Koordinater: X = -10,8, Y = +446,9, Z = 844,6

Kort petrografisk beskrivelse.

0,00 - 14,50 Klorittisk, serisittisk og biotittisk granat
gneis glimmerskifer med linse-stripe og slire teksturet.
Fall av foliasjon i hullet er ca

14,50 - 21,30 Mylonittisk - breksil sone i klorittisk, sterk
kvartsittisk gneisisk skifer.
Teksturet er mylonittisk.

21,30 - 27,80 Kvartsrik gneis skifer med biotitt, muskoritt (serisitt)
og liit kloritt og med lite granater bare på stedet.
Teksturet er linse-stripe og slire.
Fall av foliasjon i hullet er 20°,

27,80 - 31,20 Kvartsrik finkrystalinsk amfibolittisk gneis skifer
med striper eller slirer av kvartsitt eller sekretisk
kvarts. På stedet finnes hypidiomorfiske eller
allotriomorfiske korn av FeS2 og flekker av FeS.
Teksturet er massiv og bånd. Bare på stedet finnes
porfyroblaster av amfibolitt.
Fall av foliasjon i hullet er 20°-25 .

31,20 - 35,50 Kvartsrik, litt klorittisk og litt serisittisk gneisisk
skifer med slire teksturet.
Fall av foliasjon i hullet er ca 200 - 300.

35,50 - 37,60 Keratofyr med porfyroblaster av amfybol.
Teksturet er massiv eller bånd.

37,60 - 37,75 Gråhvit kvartsitt.
Mellom 37,70 - 37,75 m er klorittisk mylonittisk
sone.

37,75 - 40 15 Sterk malmsulfidisk impregnasjon i metakvartsitt
(mest svovelkis).

Gråkrystallinsk feltspatisk amfibolit med striper av
metakvartsitt og med posisjoner av gneis skifer.
På stedet finnes impregnasjon av kobberkis og magnetkis
men svovelkis også.

41.402.=.11150 Metakvartsitt med svak eller på stedet med litt mere
sterk impregnasjon av malmsulfider (mest svovelkis).
På stedet finnes kobberkis og striper av amfibolittisk
gneis skifer med store porfyroblaster av amfibøl.



FOLLDAL VERK %

fl

jon '

. .

riv rniiaejcn nr i
ni 60-12*.

, • • ..... • • •
: :

fl-

ny y pre s nr n ,

ifl

i

av i7i H-Yr: i



FOLLDAL VERK

Kvartsrik, biotittisk og lett klorittisk og
amfibolittisk gneis fylonit skifer med striper eller
tinn posisjoner og linser av grå eller gråkvitt
kvartsitt. Impregnasjon av malmsulfider (mest svovelkis)
finnes ikke eller bare på stedet. Teksturet er linse-stripe
eller mylonittisk.
Fall av foliasjon i hullet er ca 45°.

58,55 - 59,45 Sterk malmsulfidisk impregnasjon (mest svovelkis) i
metakvartsitt eller i meget kvartsrik gneis skifer.
Teksturet er massiv eller stripe-slire.

59,45 - 59,95 Biotittisk og serisittisk kvartsrik gneis fylontt og
gneis skifer med fylonittisk og slire teksturet.
Malmsulfidisk impregnasjon finnes ikke eller bare på
stedet meget svak.
Fall av foliasjon i hullet er oa 45°-55°.

59 9 - 61 0 Sterk malmsulfidisk impregnasjon (mest svovelkis) i
metakvartsitt med posisjoner og slirer eller linser av
kvartsrik biotittisk, serisittisk og svak klorittisk gneis skifer
På stedet finnes impregnasjon av kobberkis (meget smale
linser eller flekker).

61,50 - 66,90 Kvartsrik biotittisk serisittisk og klorittisk gneis skifer
med amfibolsporfyroblaater. På stedet finnes posisjoner av
metakvartsitt (62,55-62,70 m) eller striper og linser
eller posisjoner og linser av metakvartsitt som har svak
adler litt rik malmsulfidisk impregnasjon (mest bare
svovelkis), eksempel mellom 65,15-63,25 m og mellom
65,30-65,65 m.
Gjennomsnittsfall av foliasjon i hullet er ca 40°-50°.
Teksturet er slire og bånd.

66,90 - 69,25 Amfibolittisk gneis skifer eller på stedet feltspatisk
finkrystallinsk eller midlkrystallinsk amfibolit med
kloritt og litt biotitt på stedet. På stedet finnes
også litt karbonater (dolomitt-anberitt).
Teksturet er linse-stripe, åre eller bånd også.
Fall av foliasjon i hullet er ca 50°,

Diamant borhull nr. 115 G har stoppet på 69,25 m den 30.4.1971, kl. 12,50,

M. Motys.

57,75 - 58,55



1Gjennomsnitt av kjemiske arialyser for :

M

Diamant borhull nr. 115 G, på etg. IV - vest, sone V.

Fe
(1 • 111 " CI 4 • rT-1

ti _a4
Nr. meter fjy kkelseiCu

M ai
 Zh

32 o 2
S 6/0

rn

1 1,25_37,75-39,00 0,40 0,50 0,80 1,00 44,50 55,63

2 00-40 15 1,15 1,35 1,55 1,60 1,84 44,50 51,18

1 - 2 - 0 1 2 0 0 8 2 05 1 18 2 84 44 50 106 81

40,15-41,50 _ 1,35 _ 5,00 6,75 1,20 1,62 16,50 22,28

4 41,50-42,05 ., 0,55 0,20 0,11 0,65
..

0,36 9,00 4,95

5 _ 42,05-42,40 0,35 _ .0,47 0,16 _ 0,50 0,18 12,00 4,20

6_ . 42,40-43,00 0,60 0,42 0,25 0,15 0,09 10,00 6,00

7 43,00-44,20 1,20 0,60 0,72 0,15 0,18 12,25. 14,70

8 . 44,20-44,60 .. 0,40 0,40 0,16 0,30 0,12 5,50 2,20

9 44,60-44,90 0,30 0,50 0,15 0,15 0,05 9,50 2,85

10 ,44,90 - 45,95 1,05 0,65 0,89 0,70 0,74 20,50 21,53

- 6 0 0 0 1 0 08 0 20 0 11 2 00 1 10

-11 40,15-46,50 6 1 45 9,27 0,54 3,45 12,57 79,81



Gjennomsnitt av kjemiske analyser for Diamant borhull nr. 115 G, på etg. IV - test, sone V. 2

_ _ -_---


Nr. meter
ty kk elserCu

rn
Zn 64

,_64 .f
r 	 I a2 m

111
02 G 3

G3

fai • m

Fe 6/.
a4

04 •

1- 20 37 75-56 10 18 35

2,00 3,00 0,50 0,75 42,00 . 63,00

3,25 3,25 0,50 0,50 ...
28,00 28,00

2,25 2,25 0,70 0,70 24,25 24,25

1,65 1,65 1,65 1,65 29,00 29,00

2,30 2,30 0,65 0,65 36,50 36,50

1,65 1,65 1,35 1,35 35,00 35,00

0,85 0,85 1,85 1,85 43,50 43,50

0,70 0,70 2,25 2,25 39,00 59,00

0,40 0,44 2,30 2,53 31,50 34,65

1 68 16 09 1 27 12,?3 34,68 332,90

1,49 27,41 1,01 18,52 28,31 519,52

12 46,50-48,00 , 1,50 '

13 48,00-49,00 1,00

14 _49,00-50,00 1,00

15 50,00-51,00 1,00_

16 51,00-52,00 1,00

17 52,00-53,00 1,00

18 53,00 - 54,00 1,00 ‘,

19 ,54,00-55,00 1,00

20 00- 6 10 1 10

2-20 6 0- 6 10 60



Gjennomsnitt av kjemiske analyser for

oi - m

Diamant borhull

1-'-
2

nr. 115

7,f Zn 11.

G, på nivå
-TT

	

IV - vest, sone V.

Q3 • M 0 4 • ril
tity kkelsNr • meter Cu 11.

-1-
Q2 • M




I




21 36,10-36,90 ,
--t- - - :4


,
0,80 ' 0,70 0,36 0,15 0,12 9,00 7,20

22 , 56,9o-57,75 0,85 ,..




0,00




0,00 2,00 1,70




23 57,75-58,55 0,80 0,30 0,40 0,45 0,36 3,00 2,40

24_58,55-5945_ 0,90__ 0,65 . 0,59 2,10 1,89 29,50 26,55

25;y59,45-59,95_ 0,50 _ 0,05 0,03 0,30 0,15 2,75 1,38

26 39,93 - 61,50 ' 1,55 1,80 2,79 1,85 2,86 24,30 37,98

1- 6 6 10 - 61 o o 0 81 4 1 oo 5 38 , 14,30 77,21

-26 37,75-61,50 2 3,73 1,34 31,78 1,01 23,90 25,13 596,73

3
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DIAMANT BORHULL NR 116 G,

7T3/4errfje11et gruve.



FOLLDAL VERK Ah

Diamant borhull nr. 116 G å nivå IV - sone V.

Koordinater: X = -41,60 Y = +512,80 Z = +845,20

Fall av begynelse =

Kort petrografisk beskrivelse.

0,00 - 31,40 Klorittisk kvartsrik og svak biotittisk og
serisittisk granat Eneis glimmerskifer med
linse-slire teksturet.
Fall av foliasjon i hullet er ca 25 -30°.

31,40 - 32 70 Tektonisk og mylonittisk sone (breksiC type på
stedet også) i klorittisk, kvartsrik granaf
gneis glimmerskifer.

32,70 - 34,60 Klorittisk, serlbsittiskog svak biotittisk kvartsrik
gneis glimmerskifer med smale granater på stedet.

Teksturet er øye-slire.
Fall av foliasjon i hullet er ca 30°.

34,60.- 8,45 Klorittisk kvartsrik gneis skifer med litt biotitt,

serisitt og med linse-slire teksturet.
Fall av foliasjon i hullet er ca 20°-30°.

38,45 - 38,60 Fylonitt og fylonittisk breksieav en klorittisk
kvartsrik gneis skifer med striper eller linser av
kvarts. På stedet fins impregnasjon av svovelkis mest,
men fins også litt linser eller flekker av magnetkis og
kobberkis. Teksturet er mylonittisk.

38 60 - 38 Meget sterk og stor malmsulfidisk impregnasjon i stor
kvartsittisk gneis skifer. Teksturet er massiv, bånd
og stripe.

38,95 - 39,20 Gråhvitt metakvartsitt med striper ar sterk kvartsittisk
gneis skifer med svak og meget svak impregnasjon av
svovelkis og litt magnetkis.

39,20 - 41,45 Klorittisk kvartsrik gneisisk skifer med biotitt og
amfibol (porfyroblaster) på stedet. Teksturet
er øye-stripe eller linse-stripe.
Rall av foliasjon i hullet er ca 30°-35°. Mellom
40,60 m og 41,00 m fins mylonittisk sone.

41,45 - 45,75 Meget kvartsrik serisittisk og klorittisk gneis skifer

med linse stripe og slire teksturetå o
Fall av foliasjon i hullet er ca 20 -25 , på stedet
30°-35 .



FOLLDAL VERK

45,75- 46 55

46,55- 46,95

46 - 48 6

48,65- 51,60

51,60 - 52,80

Meget sterk impregnasjon av malmsulfider
(mest svovelkis) i metakvartsitt og kvartsrik
gneis skifer. Teksturet er massiv, men på stedet
fins striper, slire eller litt linser av kvartsitt
kvartsgneis skifer uten malmsulfider!s impregnasjon.

Kvartsrik muskovit-biotitt gneis eller gneis skifer
med oye-stripe eller linse-slire tsksturet.
Fall av fgliasjon i hullet er ca 0 men på stedet
ca 10o-15 også,

Meget sterk imptegnasjon av malmsulfider (mest svovelkis)
i metakvartsitt. Teksturet er massiv og strukturet
er kataklastisk. (analyseresultater, se i tabell)

Sterk kvartsittisk muskovittisk (serisitt) og litt
klorittisk gneisisk skifer med slire og linse-slirs
teksturet. Fall av foliasjon i hullet er ca 25°-30 .
Bare på stedet fins lita korn eller flekker av
magnetkis, svovelkis (kobberkis).

Meget kvartsrik svak klorittisk og serisittisk gneis
skifer med fuksitt (veldig lite) og med biotitt.
På foliasjon'sflater fins flekker av magnetkis og
svovelkis. Teksturet er slire og bånd.
Fall av foliasjon i hullet er 25°.

52,80 - 53,25Meget kvartsrik serisittisk gneis akifer med litt
biotitt og med meget lite fuksitt. På foliasjon's
flater fins flekker av kagnetkis og svovelkis.
Teksturet er bånd og slire.

Hvit kvarts med glimmer av muskonitt med ankeritt-
dolomittisk karbonat og bare på stedet med amorfisk
korn og flekker av magnetkis, svovelkis og meget
lite med kobberkis.

Amfibolittisk gneis (? keratofyr) med serisitt
(muskovitt) og med mye porfyroblaster av amfibal
Teksturet er massiv og bånd. Bare på stedet fins
litt flekker av kagnetkis.

Meget kvartsrik serisittisk gneis eller gneis skifer,
det samme som mellom 52,80 - 53,25m. På stedet fins,
porfyoblaster av amfibol og på stedet fins slirer eller
striper av meget sterk impregnasjon av magnetkis (mest)
Eksempel mallom 55,15- 55,20m, 55,25- 55,26m og
55,60 - 55,65m.
Fall av foliasjon.i hullet er ca 25°-20°.

53,25- 63,60

53,60- 55,15

55,15- 57,60



FOLLDAL VERK AA

57,60 - 60,30 Serisittisk (muskovit) og svakere biotittisk båndgneis
eller båndgneis skifer meget kvartsrik også. På stedet
finnes fuksitt og litt allotriomorfiske og hypidiomorfiske
korn av svovelkis og meget lite linser av magnetkis.
(bergarten ser ut samme som etterpå hydrothermalkontakt
metamorfert). Mellom 57,8048,10 m finnes hvit kvarts.
(hydrothermal ?) som har på begge grenser på stedet
krystaller av karbonat (ankeritt-dolomitt) og på stedet
finnes hypidiomorfiske og allotriomorfiske former av
svovelkis og magnetkis mest (kobberkis meget lite?)

60,30 - 67,80 Klorittisk og biotittisk slire gneis skifer med fall
av foliasjon i hullet ca 25°.

67,80 - 68,70 Kvartsrik sliregneis iller båndgneis, klorittisk,
biotittisk og svakere serisittisk med flere striper av sterk
og meget sterk impregnasjon av magnetkis og svovelkis
(kobberkisflekker finnes bare på stlet).
Fall av foliasjon i hullet er 250-30
Mellom 68 00-68 25 m finnes meget sterk impregnasjon (striper)
av magnetkis med svovelkis og på stedet finnes
allotriomorfiske former av kobberkis. Teksturet er
kataklastisk fin og midlkrystallinsk.

68,70 - 69,60 Klorittisk og biotittisk sliregneisisk skifsr eper sliregneis

skifer med fall av foliasjon i hullet ca 30 -25 .

Borhull nr. 116 G har stoppet på 69,60 m den 6.5.1971, kl. 12.30.

M. Motys.

Avviksmåling av hullet av Borhull 116 G:

i 0,00 - 68o06'

i 10,00- 69°121

i 20,00- 70°54'

i 30,00- 72°241

i 40,00- 73°18'

i 50,00- 74°00'

i 60,00- 74°30'

i 69,60- 74°481



Gjennomsnitt av kjemiske analyser for Diamantborhullnr. 116 G, på nivå IV - vest, sone V.

Zn °/0

az

0,35


1,95

1,10

Nr mete-r. t

45,75746_,55ii

kkels

-

0,60




Cij °A,
G

CII
111


0,520,65

6 46,55-46,95 0,40
H

0,30 0,12

_ 46_,95747,95 1,09




0,40 0,40

8 47,95-46,65f 0,70 u 0,40 0,28

- 8 6 2 0




0 6 1 2

az ni
S

Ci 3

(1 3 •

é 0/0 --
- G 4• fTI

1,52 36,00 28,80

0,14 2,50 1,00

1,95 41,00 41,00

0,77 44,00 30,80

8
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DIAMANT BORHULL NR 117 G,

Tverrfjellet gruve.



FOLLDAL VERK Ah

Diamant borhull nr. 11 G nivå I - best mellom sone I o V.

Fall av hullet i begynnelse = 00

Koordinater : X = 44,6 Y = +766,6 Z = +1030,3

Kort petrografisk beskrivelse.

0,00 - 16,50 Den finkryttallinsk feltspatisk svakere klorittisk
og epidottisk slire eller båndamfibolitt, eller
båndamfibolittskifer, med mange striper og årer av
den kvartsfeltspatisk, kvarts, eller kvarts-karbonatisk

(dolomit-ankerit) stoffer.
Fall av foliasjon i hullet er ca 65°.

16,50 - 17,80 Grå og mørkegrå metakvartsitt som har massiv teksturet
og som har bare på stedet meget lite flekker eller
atriper av klorittisk tøy.

17,80 - 21,55 Den feltspatisk midlkrystallinsk og finkrystallinsk
amfibolitt og amfibolitt-gneis båndskifer.
Mellom 21,50-21,55 m er posisjon av den sterk klorittisk
og amfibolittisk fylonitt.

21 - 22 2 Sterk impregnasjon av de malmsulfider i metakvartsitt.
Teksturet er massiv og strukturet er mest kataklastisk.
Analyseresultater er:
Cu = 0,05 %, Zn = 0,00 %, = 34,00 %.

22,25 - 31,60 Den klorittisk og på stedet feltspatisk, finkrystallinsk
amfibolitt bller amfibolitt båndskifer som har på stedet

porfyroblaster av amfibol.
Fall av foliasjon i hullet er ca 450-50o.

31,60 - 40,20 Meget kvartsrik , lite klorittisk, serisittisk og
karbonatisk (ddolomitt-ankeritt) slireskifer og
linse-slireskifer. På stedet finnes biotitt og meget
lite allotriomorfiske korn av svovelkis.
Fall av foliasjon i hullet er ca 450 og bergarten er
foldet også.

40920 - 41,60 Klorittisk og serisittisk og svakere karbonatisk gneis
slireskifer. På stedet finnes lite biotitt også.
Fall av foliasjon i hullet er ca 450.

41,60 - 47,70 Kvartsrik, klorittisk og amfibolittisk og epiiottiek
gneisisk slireskifer mei lite biotitt også.
Fall av foliasjon i hullet er ca 40°.

47,70 - 49,70 Amfibolittisk, klorittisk mylonitt kvartsrik slireskifer
med mørke mylonittiske striper.



FOLLDAL VERK Ah

49,70 - 49,85 Gråhvitt metakvartsitt med flere striper av den
klorittisk og lite amfibolittisk gneisisk skifer og
med meget svak impregnasjon av svovelkis eller med
striper av meget sterk impregnasjo4 av svovelkis.

49,85 - 51,50 Den midlkrystalinsk og finkrystalinsk feltspatisk
amfibolitt som har massiv teksturet. På stedet finnes
striper og smale linser av kvarts.

Diamant borhull nr. 117 G har stoppet på 51,50 m den 21.5.71, kl. 13.30,

M. Motys.
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DIAMANT BORHULL NR 118 G ,

Tverrfjel I et gruve.



FOLLDAL VERK Ah

Diamant borhull nr. 118 G 6 mm å nivå I - vest mellom sone V o I .

Hoordinater: X = -44,6 Y = +766,6 Z = +1029,8

Fall av begynnelse i hullet = -34020,

Kort petrografisk beskrivelse.

0,00 - 4,10


4,1 0 - 9,00

Ben finkrystalinske amfibolitt og amfibolittskifer med
bånd og slire teksturet. Amfibolitt holder feltspat,
epidott og meget lite kloritt. På stedet finnes lite
hypidiomorfiske og allotriomorfiske korn av svovelkis.
Fall av foliasjon i hullet er ca 55°.

Kloritt-amfibolitt og svakere biotittisk gneis slireskifer
eller gneis båndskifer.
Fall av foliasjon i hullet er ca 55°.

9,00 - 11,70 Meget kvartsrik, klorittisk og lite amfibolittisk gneisisk
båndskifer med massiv teksturet også.
Fall av foliasjon i hullet er ca 60°.

11,70 - 13,40 Den klorittisk og'svakere amfibolittisk og epidottisk
og biotittisk og kvarts meget rik gneisisk slire
grønskifer. På stedet finnes allotriomorfiske og
hypidiomorfiske korn av svovelkis.
Fall av foliasjon i hullet er ca 70°-75 .

13,40 - 13,70 Den gråhvite metakvartsitt med meget lite flekker og
striper av klorittisk og amfibolitt-epidottisk stoffer.
Teksturet er mest massiv. På-stedet finnes amorfiske
former av svovelkis og magnetkis. Men på stedet finnes
også hypidiomorfiske korn av karbonat (dolomitt-ankeritt).
2. bergarten er mange sprekker.

13.70 - 16,90Den finkrystallinske feltspatiske slireamfibolitt med
mange fynne striper av kvartsitt.
Fall av foliasjon i hullet er ca 65°.

16,90 - 24,30 Den finkrystalliaske amfibolitt slire skifer som er

feltsparisk og litt klorittisk også.
Ca. fra 23,00 m til 24,30 m ligger fyllonittisk sone
med mørke mylonitt striper.

24,30 - 27 10 Meget sterk impregnasjon av malmsulfider (mest svovelkis)
i metakvartsitt. Teksturet er massiv og strukturet er
kataklastisk. De analyseresultater anviser tabeller.
Mellom 24,30-25,10 m er malmen meget tett (rikere også).

27,10 - 27,40 Den kvarts meget rik, klorittisk svakere biotittisk
gneisisk slireskifer som holder litt serisitt også.
På stedet finnes striper eller hypidiomorfiske korn
av svovelkis.

0
0Fall av foliasjon i hullet er ca 40-45 •



FOLLDAL VERK AA - 2 -

27,40 - 27,70 Meget sterk impregnasjon av sulfidmalmmineraler
(mest svovelkie) i metakvartsitt det samme som mellom
24,30-27,10 m.

27,70 - 28,65 Kvarts meget rik, klorittisk, svakere biotittisk gneisisk
slireskifer det samme som mellom 27610-27,40 m.
Fall av goliasjon i hullet er ca 50 ,

28 6 - 28 Meget sterk impregnasjon av de kalmsulfider,i
metakvartsitt det samme som mellom 27,40-27,70 m.

28,75 - 28,95 Den meget kvartsrik klorittisk og litt serisittisk og
biotittisk gneisisk slireskifer det samme som mellom
27,70-28,65 m. Teksturet er på stedet mylonittisk.

28 - 1 60 Meget sterk impregnasjon av de malmsulfider i
metakvartsitt, det samme som mellom 24,30-27,10 m,
Men mellom 30,95-31,10 m er tlere striper mei sterk
impregnasjon av magnetitt. Mellom 31,10-31,60 m er
malmen mere kvartsrik. Analyseresultater anviser
tabeller.

31,60 - 40,20 Meget kvartsrik, klorittisk og litt karbonatiske
(dolomitt-ankeritt) gneisisk slireskifer. På stedet
finnes amorgiske former av svovelkis og magnetkis.
Bergarten er foldet.
Fall av foliasjon i hullet er ca 50°-60°.

40,20 - 42,30 Kvartsrik, klorittisk og svakere biotittisk og
serisittisk gneis slireskifer som har på stedet lite
porfyroblaster av amfibol. På stedet finnes kvartsitt-årer
og striper med en svak impregnasjon av de malmsulfider.
(mest svovelkis)
Fall av foliasjon i hullet er ca 708-759.

2 0 - 42 90 Meget sterk impregnasjon av de malmsulfider i kvartsitt
det samme som mellom 24,30-27,10 m.

42,90 - 43,20 Den gråhvit metakvartsitt med lite flekker eller striper
av klorittisk stoffer og med karbonater (dolomitt-ankeritt)
på stedet. På stedet finnes også de amorfiske former
av svovelkis eller magnetkiii.

43 20 - 43 55 Meget sterk impregnasjon av de malmsulfider i metakvartsitt
det samme som mellom 24,30-27,10 m. Den liggfjellgrense har
fall i hullet ca 55°.

43,55 - 46,60 Meget kvartsrik klorittisk og svakere biotittisk og
serisittisk gneisisk slireskifer. På stedet finnes smal
porfyroblaster av amfibol og amorfiske former av svovelkis
og magnetkis. På stedet finnes også lysegrønn talk.
Fall av foliasjon i hullet er ca 60°.

46 60 - 4 00 Meget sterk impregnasjon av de malmsulfider i metakvartsitt
(mest svovelkis) det samme som mellom 24,30-27,10 m.



FOLLDAL VERK Ah - 3

47,00 - 47,25 Grå metakvartsitt med kloritt og med lite porfyroblaster
av amfibol på stedet og med meget svak impregnasjon
av svovelkis og magnetkis bare på stedet. I ivartsitt
finnes striper og posisjoner av meget kvartsrik
klorittisk og serisittisk gneisisk skifer.

47,25 - 48 55 Meget sterk impregnasjon av de malmsulfider (mest svovelkis)
i metakvartsitt det samme som mellom 24,30-27,10 m men med
flere striper og linser av den fylomittisk klorittisk
meget kvartsrik slireskifer, eller av metakvartsitt som
har mange mylonittiske striper også.

48,55 - 60,20 Meget kvartsrik klorittisk og meget lite amfibolittisk
gneisisk slireskifer eller øyeslire og linse-slireskifer.
Fall av foliasjon i hullet er ca 350-40°.

50,20 - 51,00 Den biotittiske og litt serisittiske sliregneis eller gneis
slire-skifer med karbonater (dolomitt-ankeritt) på stedet.
Bergart er foldet på stedet.

51,00 - 53,00 Den kvartsrik amfibolittisk (finkrystallinsk) og
klorittisk gneisisk slireskifer og linse-slireskifer.
På stedet finnes de mørke mylonittiske striper.
Fall av foliasjon i hullet er ca 65°.

53,00 - 54,20 Feltspatisk midlkrystalinsk eller på stedet gråkrystalinsk
amfibolitt som er kvartsrik også. På stedet finnes
hypidiomorfiske eller allotriomorfiske korn av svovelkis.
Teksturet er bånd eller massiv.

54,20 - 61,30 Kvartsrik, klorittisk og svakere amfibolittisk gneisisk
slireskifer. På stedet finnes allotriomorfiske korn
av svovelkis.
Fall av foliasjon i hullet er ca 65°.

61,30 - 68,30 Feltspatisk og karbonatisk (dolomitt-ankeritt) amfibolitt
eller amfibolitt båndskifer.
På stedet finnes linser og striper av kvarts eller kvartsitt.

Diamant borhull har stoppet den 9.6.71 på 68,30 m, kl. 10.30.

M. Motys,






Ofennomsnitt av kjemiske analyser for diamantborhull nr. 118 G, på etg.

S 6/.
M a3

I - vest, mellom sone V og I.

T re
0. 3 • m az, •a4

meter 115-1y_kkelsel
M _

Cu 17. _
ol mQi

Nr. m
Zn°/o

a2 a  2•




24,3025,05 0,75 1,35 1,01 1,40 1,05 43,00 32,25

25,05-25,95 0,90 1,65 1,49 1,45 1,31 46,00 41,40
't






i






2 27 10 i 1 15 il1,05 1,21 1,20 1,38 44,50 51,18




i





... 2 80




1 1 34 3,74 44,58 124,83

4 27,1027,50 0,40 0,15 0,06 0,25 0,10 5 ,0 0 2,00

2 0-2 0 0 20 1 50 0,30 1,10 0,22 0 10

0-27 70 3 40 1,20 4,07 1,19 4,06 3939 133 93

627,70-28,90 1,20 0,10 0,12 0,20 0,24 4,00 4,80

7 '28,90-29,90 1,00 0,15 0,15 3,10 3,10 40,00 40,00

8 29,90-30,95 : 1,05 : 0,50
.t 

0,53 1,70 1,79 38,50 40,43

9 i30,9531,60 0,65 0,35 0,23 0,45 0,29 22,00 14 30

79. 28,90-31,60 2,70 0,34 0,91 1,92 5,18 35,09 94,73

1-9 124,3 0- 31,8 0 7,30 1 0,70 5,10 1,30 9,48 1 31,98 233,48
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DIAMANT BORHULL NR 119 G,

Tverrfjellet, gruve.



FOLLDAL VERK Ah

Diamant borhull nr. 11 G 6 mm å nivå III-vest sone V.

Koordinater: X = +19,55 Y = +425,23 Z = +904,66

Fall av hullet i begynnelse = -580

Kort petrografisk beskrivelse.

0,00 - 40,50 Den granatisk, gneisisk slireglimmerskifer med
kloritt, biotitt og serisitt. Meget ofte finnes
striper og linser av kvarts.
Fall av foliasjon i hullet er ca 45°.

40,50 - 44,30 Meget kvartsrik, svakere klorittisk og biotittisk
og serisittisk gneis slireskifer med linse-slire
teksturet. På stedet finnes små striper med
impregnasjon av magnetkis og svakere svovelkis.
Fall av foliasjon i hullet er ca 35°-40°.

44,30 - 46,60 Feltspatisk og epidottisk finkrystalinsk slire eller
stripe amfibolitt med mange striper og årer som er
skapet ved kvarts og kvarts-feltspatt. a
Fall av foliasjon i hullet er ca 65°-75-.

46 60-- 47 55 Meget sterk malmsulfidisk impregnasjon i
metakvartsitt (mest svovelkis). På stedet ligger
slirer av metakvartsitt uten impregnasjon.
Teksturet er massiv og strukturet er kataklastisk.
Resultatet av den kjemiske analyse er: Cu=0,15%,
zn= 0,50%, 8=54,- %.

47,55 - 48,90 Feldspatisk og kvartsrik finkrystalinsk og
kidlkrystalinsk amfibolitt som på stedet flyter til
amfibolittisk gneis slireskifer,

°Fall av foliasjon i hullet er ca 10 -20.

48,90 - 49,10 Feldspatisk og kvartsrik finkrystalinsk og
kidlkrystalinsk epidottisk slire amfibolitt eller
amfibolittisk gneis slire og båndskifer som har
på stedet store nåleporfyroblaster av amfibolitt.
Fall av foliasjon i hullet er ca 400.

49,10 - 50,90 Meget kvartsrik serisittisk og lite klorittisk
og svakere biotittisk gneis slireskifer. På stedet
finnes små striper med meget svak impregnasjon av
magnetkis (mest).
Fall av foliasjon i hullet er 20°-25

50,90 - 74,00 Den granatisk gneisisk serisittisk, klorittisk og
biotittisk, kvartsrik linse-slire glimmsrskifer.
Fall av foliasjon i hullet er ca 40°-45 •

Diamant borhull nr. 119 G (46 mm) har stoppet på 74,00 m den
15 juni 1971 kl. 11.00.

M. Motys.



FOLLDAL VERK AA

Avviksmålingav hullet:

Borhullnr. 119. Kabelhulltra etg.

0 m 1 57,9 57,7

10 m 2 57,9 57,6

20 m 3 56 55,9

30 m 4 54,8 5498

40 m 5 54,1 54,3

50 m 6 54 53,7

60 m 7 53 52,9

62 m 8 52,5 52,5

III G.



T
he

pe
tr

og
ra

fIc
al

pr
of

ile
of

th
e

bo
re

ho
le

nr



DIAMAN T BORRHULL NR, 720G.

Tverrfjellet gruve
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FOLLDAL VERK Ah

Diamant borhull nr. 120 G.

på nivå 1 - vest, mellom sone 1 og V.

Tverrfjellet gruve.

Koordinater: X = -44,5 Y = +768,0 Z = +1025,0.

Fall av hullet i begynnelse = -309, mot NV.

Kort petrografisk beskrivelse:

0,00


7,30

- 7,30

- 11,80

11,80 - 13,50

13,50 - 16,20

16,20 - 17,80

17,80 - 19,30

19,30 - 20,40

20,40 - 31,40

51,40 - 33,00

33,00 - 34,30

34,30 - 35,10

35,10 - 39,30

Tett finkrystallinsk amphibolitt med massiv eller bånd tekaturet.
På stedet fins meget lite slirer og årer av kvarts.

Mellom-krystallinsk men også fin-krystallinsk feldspatisk
amphbolitt med bånd teksturet.

Mellom- og fin-krystallinsk amphibolitisk og svakere biotittisk
grønnslireskifer.

Klorittisk, svakere biotittisk sliregrønnglimmerskifer med striper
og linser av karbonater (dolomittankeritt) eller kvarts.

Grå metakvartsitt med klorittisk og amfibolittisk substans og
med meget svak impregnasjon av magnetkis og svovelkis bare på
stedet. Teksturet er massivt.

Mellom-krystallinsk, feldspatisk og epidotisk massiv amfibolitt
med mange tynne nåleporfyroblaster ab amfibol.

Massiv grå metakvartsitt med en meget svak impregnasjon av
svovelkis.

Amfibolittisk og klorittisk, svakere epidottisk og på stedet litt
biotittisk grønn slire eller båndskifer. På stedet finnes
flekker og meget lite linser som er skapt av kvarts eller dolomitt-
ankerittisk karbonat. På stedet finnes også litt linser av
svovelkis eller av magnetkis.

Grå-hvit metakvartsitt med linser og flekker av den svake
impregnasjon som er skapt av svovelkis og magnetkis. På stedet
finnes amorfiske korn av dolomitt-ankeritt og litt striper og
slirer av den klorittamfibolittiske grunnmasse.

Sterk klorittisk grønn bånd eller slireskifer med lite biotitt
og med smale porfyroblaster av karbonat (dolomitt-ankeritt) og
med striper av kvarts. Bare på stedet finnes de hypidiomorfiske
korn av svovelkis.

Kvartsrik finkrystallinsk feldspatisk amfibolitt med bånd og
massiv teksturet. På stedet finnes hypidiomorfiske eller
allotriomorfiske korn av svovelkis.

Sterk klorittisk og biotittisk grønn slireglimmerskifer med
striper og linser av kvarts eller med litt flekker og små amorfiske
korn av karbonat (dolomitt-amkeritt). På stedet finnes
hypidiomopfiske og allotriomorfiske korn av svovelkis og små
linser av magnetkis. På stedet skaper kvarts årer med
ankeritt-kolomittiske karbonater.



FOLLDAL VERK AA

59,30 - 59,65 Grå-hvit eller grå slite metakvartsitt som har mange striper av
magnetitt og som er på stedet impregnert av malmsulfidene
(mest svovelkis). Cu 0,05 %, Zn 0,10 %, S 6,00 %, Fe 21,00 %.

39,65 - 41,20 Sterk klorittisk og biotittisk grønn slireglimmerskifer, det
samme som mellom 35,10 - 39,30 m.

41,20 - 50,10 Massiv og bånd grå eller grå-hvit metakvartsitt som har på stedet
striper eller slirer av den klorittisk-epidotiske grunnmasse. På
stedet finnes hypidiomorfiske eller allotriomorfiske korn av
svovelkis eller magnetkis.

50 10 - 52 45 Meget sterk impregnasjon av de malmsulfider (mest svovelkis) i
metakvartsitt. Teksturet er massivt og strukturet er kataklastisk.
Cu 0,20 %, Zn 1,70 %, S 34,00 %, Fe 22,00 %.

52 45 - 53,50 Slire grå-hvit metakvartsitt med striper den klorittiske og-. I-
epidotiske grunnmasse og med den meget svake impregnasjon av
svovelkis og magnetkis som finnes bare på stedet i striper også.
Cu 0,15 %, Zn 1,40 %, S 10,00 %, Fe 13,50 %.

55,50 - 55 80 Karbonatisk (d-- olomitt-ankeritt) og talk og klorittisk kvartsitt-
slireskifer. På stedet finnes allotriomorfiske korn av svovelkis.
Mellom 53,50 --53,95 m er malmsulfidisk impregnasjon litt sterkere.
Ou 0,20 %, Zn 1.40 %, S 29,00 %, Fe 24,50 %.

55 80 - 56 20 Meget sterk malmsulfidiak impregnasjon (mest svovelkis) i
metakvartsitt. Teksturet er massiv og strukturet er kataklastisk.
Cu 0,20 %, Zn 1,75 %, S 35,00 %, Fe 27,00 %.

56,20 - 58,40 Kvartsrik, karbonatisk (dolomitt-ankeritt), klorittisk grønn
slireskifer med årer og striper av grå metakvartsitt. På stedet
finnes allotriomorfiske korn av svovelkis.

58,40 - 59,80 Klorittisk og litt amfibolittisk og feldspattisk gneissisk slire-
skifer. Bergarten er meget tektonisk bundet.

59,80 - 60,05 Epithermal kalkspatt med skalemoddriske krystallformer i goder.
På stedet finnes svovelkis.

60,05 - 61,50 Sterk klorittisk og biotittisk grønn slireglimmerskifer med
amorfiske korn av karbonat (ankeritt-dolomitt) og med striper
av kvarts. På stedet finnes allotriomorfiske korn av svovelkis
eller svak impregnasjon i striper.

Dette diamant borhull nr. 120 G er stoppet på 61,50 m den 8.7.71, kl. 11.30.

M. Motys.
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Gjennomsnitt av kjemiske analyser for: diamantborhull nr. 120G, på e:kg. I vest, mellom sone I - V

1
2 0 10- 2 2 1 0 20 	 0,4700 	.14.iz!_70 _4_ 3z9950

	

1,_34,00 79,9000 22 00 i 5133000

1 :
1 1

3 52,45 : 1,05 : 0,15 0,1575 ! 1,40 1,4700 10,00 13,50 14,175010,500
;

- r---



j 1,40 ;4 53,50-53,95 0,45 :10,20 0,0900 0,6300 29,00 13,0500 :24,50 ! 11,0250
4 


5 53,95-55,80 1,85 1 0,07 0,1295 0,30 0,5550 ! 5,00 ! 9,2500

F
:13::::
 14,00006 55,80-56,20 0,40 1 0,20 0,0800 1,75 0,7000

7,4000

»27,00 10,8000

124,2222=====i1249	 9, 2222===
'

IF
2-6: 50 10-56 20 6 10 0 15 0 9270 1,20 7,3500 '1.20 47z =====

11.
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DIAMANT BORHULL NR. 121G,

Tverrfjellet gruve.



FOLLDAL VERK

Diamant borhull nr. 121 G (36 mm) på 2.borort over
et • IV - vest sone V. Tverfrellet ruve.

Koordinater: X = -34,0 Y = +439,6 z = +856,2.

Fall av hullet i begynnelse = -32°.

Kort petrografisk beskrivelse.

0,00 - 5,60 Serisittisk og svakere klorittisk og biotittisk,
kvartsrik gneisisk slireskifer med de
nåleporfyroblaster av amfibol og med nokså svak
impregnasjon av malmsulfider (FeS2, FeS og CuFeS2)
Fall av foliasjon i hullet er ca 60°.

5 60 - 6 10 Meget sterk impregnasjon av malmsulfider (mest FeS2)
i metakvartsitt. Teksturet er massiv og strukturet
er kataklastisk.

6,10 - 6,35 Klorittisk og svakere biotittisk og serisittisk
kvartsrik gneisisk slireskifer med nåleporfyroblaster
på stedet og med svak impregnasjon av malmsulfider
(mest FeS2 og lite FeS og CuFeS2).

6,35 - 10,50 Meget sterk malmsulfidisk impregnasjon i metakvartsitt
(mest PeS2). Teksturet er massiv og strukturet er
kataklastisk. Mellom 6,35 -7,20 m og mellom 7,40-7,80 m
finnes meget tett malmsulfidisk impregnasjon med
høyere gehalter av FeS2 og CuFeS2. Mellom 9,50-10,00 m
finnes flere homogenetiske striper av tett magnetitt
med litt høyere gehalter av CuFeS2.
Fall av Fe304 striper er ca 60° - 659.

10,50 - 10,80 Klorittisk og meget lite serisittisk slire grønnskifer
med linser og årer av kvarts eller kvartsitt og på
stedet med meget svak impregnasjon av malmsulfider
(mest FeS2)
Fall av foliasjon i hullet er ca 55°-60°.

10,80 - 11 0 Meget sterk malmsulfidiak impregnasjon i
metakvartsitt med massiv teksturet og kataklastisk
strukturet.

11,40 - 14,30 Klorittisk og amfibolittisk gneisisk kvartsrik slireskifer,
som er foldet på stedet med svak impregnasjon av
malmsulfider (FeS2, FeS og lite CuFeS2) og med slirer
av magnetitt som ligger på stedet.
Fall av foliasjon i hullet er ca 60°-65 .

14,30 - 14,90 Keratofyr og keratofyrisk gneis og gneis slireskifer
med slire og bånd teksturet. På stedet finnes
porfyroblaster av amfibol og hypidiomorfiske og
allotriomorfiske korn av FeS2. Fall av foliasjon i
hullet er ca 60°-65°. På stedet finnes striper av
klorittisk og biotittisk gneisisk slireskifer.



FOLLDAL VERK AA

1 0 - 2 60 Meget sterk malmsulfidisk impregnasjon av (mest FeS2)
i metakvartsitt. Teksturet er massiv og strukturet
er kataklastisk. Mellom 19,40-20,50 m og mellom
23,40-23,70 m finnes mange paralelle striper og slirer
av magnetitt med litt høyere innhold av CuFeS2.
Mellom ca 26,00 m og 29,00 m finnes striper
(0,2-0,5 cm tykkelse) av Zn(Fe)S.

29,60 - 31,00 Klorittisk og lite serisittisk kvartsrik slire
grønnskifer med linser og årer av kvarts og med
allotriomorfikke og hypidiomorfiske porfyroblaster
av magnetitt. Fall av foliasjon i hullet er ca
400-50°. På stedet er bergart sterk foldet.

31,00 - 33 70 Meget sterk malmsulfidisk impregnasjon i metakvartsitt
(mest FeS2) Teksturet er massiv og strukturet er
kataklastisk.

33,70 - 38,50 Klorittisk og derisittisk kvartsrik gneisisk slire
og båndskifer. På stedet finnes lite porfyroblaster
av amfibol. Fall av foliasjon i hullet er ca 70°-80°.

Diamant borhull nr. 121 G har stoppet på 38,50 m den 2.7.71, kl. 10.30.

M. Motys,
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Gjennomsnitt av kjemiske analyser for:diamantborhull nr. 121G, på 2. borort over etg. IV, sone V.
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DIAMANT BORHUtL NR. 122G,

Tverrfjellet grave.



FOLLDAL VERK AA

Biamant borhull nr. 122 G (36 mm) på 2.borort over etg. IV
sone V Tverrf'ellet ruve.

Koordinater: X = -33,7 Y = +438,2 Z = +856,2

Fall av hullet i begynnelse: 00

Kort petrografisk beskrivelse:

0,00 - 1,00


1,00 - 1,75

Kvartsrik klorittisk og amfibolittisk grønn gneisisk
slireskifer med de store nåleporfyroblaster av
amfibol og med svak impregnasjon av malmsulfider
(mest Fe32).

Hvitgrå metakvartsitt med striper av klorittisk skifer
og med slirer og linser av svak impregnasjon av
malmsulfider (mest FeS2).

1,75 - 9,25 Amfibolittisk, klorittisk gneisisk slire grønnskifer
med de store nåleporfyroblaster av amfibol og med svak
impregnasjon av malmsulfider (mest Fe32, men FeS og
CuFeS2 også).

9 25 - 9 L2_Gråkrystalinsk epidottisk og lite klorittisk amfibolitt
som har på stedet atriper av kvarts. På stedet skaper
den malmsulfidiske impregnasjon (mest FeS2) lite linser
og striper.

9,75 - 15,00 Meget sterk malmsulfidisk impregnasjon i metakvartsitt
med massiv teksturet og kataklastisk strukturet.
Mellom 14,85-14,90 m er posisjon av kvartsrik biotitt
og klorittisk gneis slireskifer.

15,00 - 16,65 Kvartsittisk slire eller gneisisk bånd og slireskifer
med mange striper av magnetitt. Svovelkis og magnetkis
og kobberkis finnes meget lite.

16 65 - 18 20 Meget sterk malmsulfidisk impregnasjon (mest FeS2) med
mange striper og impregnasjon av magnetitt og med den
høyere innhold av kobberkis. Teksturet er massiv og
strukturet er kataklastisk.

18,20 - 18,75 Kvarts meget rik gneisisk skifer med meget sterk impregnasjon
av magnetitt (striper). Bergart har slireteksturet.

18 75 - 20 60 Meget sterk malmsulfidisk impregnasjon (mest FeS2) i
metakvartsitt. Teksturet er massiv og strukturet er
kataklastisk.

20,60-- 25,10 Kvarts meget rik kloritt-serisittisk gneisisk bånd eller
slireskifer.

25,10 - 27,50 Amfibolittisk gneis eller gneis båndskifer med mange
nåleporfyroblaster av amfibol.

Diamant borhull nr. 122 G har stoppet på 27,50 m den 7.7.71. kl. 12.30.

M. Motys.



GjennonIsnitt av kjemiske analyser for: diamantborhull nr. 1220, på 2. borort over etg. IV, sone V 1)
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Gjennomsnitt av kjemiske analyser for : diamantborhull nr, 1220, på 2. borort over etg. IV, sone V. 2)
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DIAMANT BORRHULL NR. 123G.

Tverrfjellet gruve



FOLLDAL VERK Ah

Diamant borhull nr. 123 G.

på 1. borort over etg. IV - vest, sone V.

Tverrfjellet gruve.

Koordinater: x = -52,7
= +439,6

z = +870,6

Fall av hullet i begynnelse = +00

Kort petrografisk beskrivelse.

0,00 - 1,80 Grå-hvit metakvartsitt med svak impregnasjon av—
svovelkis. På stedet finnes også sinkblende, mag-
netkis og kobberkis. Malmsulfidisk impregnasjon
skaper striper eller slirer. Teksturet av meta-
kvartsitt er masiv eller bånd.

1 80 Klorittisk og kvarts meget rik gneisisk båndskifer
med striper av den svak malmsulfidisk impregnasjon
(mest svovelkis, som skaper de hypidiomofiske korner
også). Fall av foliasjon hullet er 65 -i o

700
.

Meget sterk malmsulfidisk impregnasjon i metakvart-
sitt (mest svovelkis). Teksturet et masiv eller
bånd og strukturet er kataklastisk. På stedet fins
tynne striper av den klorittisk og kvartsrik skifer.
Noen allotriomorfiske korner av magnetitt finnes
på stedet også. Fall av striper i hullet er ca 75°.

Klorittisk og biotittisk, kvarts meget rik slire
gneis skifer som er foldet med allotriomorfiske kor-
ner av den dolomitt-ankerittisk mineral. På stedet
bare finnes lite kobberkis (allotriomorfiske former).
og hypidiomorfiske korner av svovelkis. Gennom-
snittlige fall av foliasjon i hullet er 50 -60°,

2,10 - 5,00

5,00 - 5,55

5,35 - 5160 meget sterk malmsulfidisk impregnasjon i metakvart-
sitt (med svovelkis), det samme som mellom 2,0 - 5,00 m.

5,60 6,00_ Klorittisk og biottisk kvartsrik gneisisk slire-
skifer med allotriomorfiske korner av den dolomitt-
ankerittisk mineral på stedet. På stedet finnes
også de hypidiomorfiske korner av svovelkis. Fall
av foliasjon i hullet er ca. 60°.

6,00 - 7 75 Sterk malmsulfidisk impregnasjon i bånd og slire
metakvartsitt som har på stedet striper av den klor-
ittiske grunnmateriale og med mange striper av den
finkrystallinske magnetitt. Teksturet er meget
kataklastisk. I 6,00 m er stor konsentrasjon av
amorfisk kobberkis.
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Gjennomsnitt av kjemiske analyser for : diamantborhull nr 123G, på I. borort over etg. IV, sone V.

Cu -V-• n •  _I
Nn rneter t ai • m a2 m

02

14 10,20 - 10,50, 0,50 0,80




0,2400 0,15




0;04 50




14,00 1




- 1-








15 10,50-12,00 1,50 0,80




1,2000 0,90 1,3300




47,00

16 12,00-13,00 1,00 0,30




0,3000 2,60 1- 2,6000




42,75

17 !13,00-14,00 ' 1,00 0,40




0,4000 2,40




2,4000




41,00





--,




1-




--r-



1





18 '14,00-15,00 1,00 111,25




1,2500 2,10




2,1000 39,00

19 15,00-16,00 1,00 1 0,25




0,2500 2,30




2,3000 39,50

20 16,00-17,00 ' 1,00 0,60




0,6000 , 2,65




, 2,6500




38,00

21 17,00-18,00 1,00 2,05




2,0500 3,25




3,2500




39,50




1










-1





5-21 10,50-18,00 7,50 I 0,81




6,0500 2,22




16,6500 41,37_




4
==4I







+t









1

,








1







1
-21 0,00-18,00 18,00 1 1,00




' 18,0375 1,44




, 25,9875 
 35,21

3)

Q 3

,
r

133 • M Q4 M

4,2000




41,00 12,3000

70,5000




i 36,50 54,7500

42,7500




33,00 33,0000

41,0000




30,50 30,5000




4




39;0000




31,75 31,7500

39,5000




29,50 29,5000

	

38,0000 30,00 30,0000

	

39,5000 ' 31,75 31,7500

310,2500 	 32,17 	 241,2500= 


t
633,7910 ' 30,95 557,1125	 „.-===.=------- -- .„._.



4)

Nr .

22

23

2

3-2

1

Gjennomsnitt av kjemiske

-- - f
nneter

9.

anclyser for : diamantborhull nr. 123G,

m

på 1. borort

,.S •/.--i-_
over etg. IV, sone

e .

V.




2n




r11




-,..,-- 
'I
0,90

!i

,0,55

.0 6
,
j0,59  

'

1L

-- al• rn o2 •




a3 -




a4 - M

18,00-19,00 1
14

1,00

--st

0,9000 0,25 0,2500

* 2,20 2,2000_
2 00 1 000

2/12 3,6000

110,20 1 0,2000

0 10 0 1000

0 k5 	 0,3000 


1 6,00

, 38,00

00

'  38,41 


6,00

6,0000

38,0000

2 000

65,3000

6,0000

==

12,00 , 12,0000




!
19.00-20,00 ! 1,00

- - 4 -
0,5500

0 0

	

 . 1,0050



0 ,1000

0 1 00


0,2500

0,1950


0,2500

0,2500

0 2000


'0,8950 

i

30,50

1 2 00

' 31,12

30,5000

22 000

52,9000

I
120 00-20 0 110 0

1,70
+4-

,
19 00-20 70L

1-
4

1 1,00 t_13,00

1112 50


1.2„.215L

13,0000
25

6

2 -2

7
---+

8

9

120,70-21,70




0'10

121 0-22 0 ! 1 00




1110 1

[
02.13

5 00

5450 


,

, 37,50

46,25

46,25

6

5 0000

' 11,0000

12 000

_25,50Oa20z70-224704_21,00

,.
. ---t,

:22,70-24,00 ' 1,304__ __ 0,15

.,0,25

T0,25

',102

11101.22

0,79

	

2,50 3,2500

	

0,65 0,6500

' 0,60 0,6000
--i

1 0 6 ' 0 200

,1,22_4__= 5,0200 


1,31 35,1575

___48,7500

46,2500

46,2500

i
! 0800





28,00 36,4000


34,5000

35,5000


28 000

	

;
24,00-25,00 ',1

	

i25,00-26,00 1,1,
-4-

1,00

1,00

1 0 80

-t-

,i34,50

11
i 35,50

-4-

00


2 :35:1

:3 


'26 00-26 80

22-261,801.00. 
 1 4110 


6180 


==. 43,35 
 178,5300




k
1 32' 88 
 154,8000

0,00-26,80 
 21,0875 33,37
T-
894,4210__ 29,19

r
782L3125




The petrografical profile of the borehole nr.
"  •

ct)

szb



DIAMANT BORHULL NR. 124G.
Tverrfjellet gruve.



FOLLDAL VERK s,h

Diamantborhull nr. 124 G, Tverrfjellet gruve på nivå III - vest, sone V.

Koordianter: x = -21,8

Y = +453,4

z = +906,8
Fall av hullet i begynnelse = + 0°

Kort petrografisk beskrivelse.

0,00 - 0,25 Meget sterk malmsulfidisk impregnasjon i metakvartsitt
(mest FeS2) Teksturet er massiv og struktur er kata-
klastisk. På stedet finnes linser og striper av kvarts.

	

0,25 - 0,70 Kvartsrik, kloritt-serisitt og svakere biotitt gneisisk
slireskifer. Fall av foliasjon i hullet er ca. 25°.

	

0,70 - 1,30 Meget sterk malmsulfidisk impregnasjon i metakvartsitt
(mest FeS2). Tekstur er massiv og struktur er kata-
klastisk. På malmgrense på 1,30 m finnes amorfiske
former av kobberkis som ligger på stedet.

	

1,30 - 2,00 Kvartsrik klorittserisitt og svakere biotitt gneisisk
slireskifer. På stedet finnes glimmer av lysgrønn
talk og svak impregnasjon av svovelkis eller kobber-
kis. Fall av foliasjon i hullet er ca. 25 - 50°.

	

2.00 - 4,40 Sterk og meget sterk malmsulfidisk impregnasjon i
metakvartsitt (mest FeS2). Tekstur er massiv og struk-
tur er kataklastisk.

 •••

4,40 — 7,60

7,60 — 8,60


8,60 — 9,40

Kvartsrik, kloritt-serisitt gneisisk slireskifer som
er sterkt foldet på stedet. Fall av foliasjon i
hullet er ca. 25 - 300. På stedet finnes tynne striper
som holder den meget svak eller svak impregnasjon av
malmsulfider (mest FeS2).

Meget kvartsrik (fylonittisk) biotitt og svakere kloritt-
slireskifer. Fall av foliasjon i hullet er ca. 50-60°.

Meget sterk malmsulfidisk impregnasjon i metakvartsitt
(mest svovelkis) som holder på stedet striper som er
skapt av den finkrystallinsk magnetitt. Tekstur er
massiv og bånd, struktur er kataklastisk.

9:40 - 10,90 Sterk malmsulfidisk impregnasjon i metakvartsitt
(mest svovelkis) som holder fine striper av finkrys-
tallinsk magnetitt. Tekstur er stripe - slire og
struktur er mest kataklastisk.



FOLLDAL VERK Ah

Bh. 124 G 2)

10,90 - 13,50 Meget sterk malmsulfidisk impregnasjon i metakvart-
sitt (mest svovelkis). Teksturet er massiv og struk-
turet er kataklastisk. På stedet finnes striper eller
linser av kvarts.

Diamantborhull nr. 124 G har stoppet på 13,50 m den 24.8.71 k1.1022-.

M. Motys

•



Gjennomsnitt av kjemiske analyser for: diamantborhull nr. 124 G, på etg. III, vest av sone V.
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DIAMANT BORHULL NR. 125G

Tverrfjellet gruve.



FOLLDAL VERK

Diamantborhull nr. 125 G Tverrfjellet gruve på etg. III - vest av sone V.

Koordinater: x = -22,5

Y = +454,6


z = +906,8

Fall av hullet i begynnelse t 00

Kort petrografisk beskrivelse,

0,00 - 0,55 Meget kvartsrik serisiyy og bare svakere kloritt-bio-
tittisk, gneisisk båndskifer med flere striper av den
nokså svake malmsulfidisk impregnasjon (mest Fe32).
Fall av foliasjon i hullet er ca. 70°.

0,55 - 0,90 Meget sterk malmsulfidisk impregnasjon i metakvart-
sitt (mest svovelkis). Teksturet er ma,siv og struktur

er kataklastisk.

0,90 - 2,70

2,70 - 3,20

3,20 - 3,75

Kloritt-serisitt, kvartsrik slire og linse-slire gneis-
isk skifer med den svak malmsulfidisk impregansjon
(mest FeS2). og på stedet med de kvartsittiske striper
som holder sterk eller meget sterk malmsulfidisk im-
pregnasjon (mest FeS2). Fall av foliasjon i hullet
er ca. 65°- 70°.

Meget sterk malmsulfidisk impregnasjon i metakvartsitt
(mest svovelkis) med kataklastisk struktur og masiv
tekstur.

Meget kvartsrik kloritt-talk gneisisk skifer eller
kvartsittskifer med slireteksturet. Fall av foliasjon

i hullet er ca. 450 - 500. På ,tedet finnes hYPi-
diomorfiske porfyroblaster av svovelkis eller lite
amorfiske former av kobberkis.

5,75 - 6,00


6.00 - 6,50

Sterk eller meget sterk malmsulfidisk impregnasjon i
metakvartsitt (mest svovelkis). Tekstur er masiv eller
bånd og strukturet er mest kataklastisk. Denne malm-

posisjon holder mange striper av den finkrystallinske
magnetitt og linser og striper av kvarts og kvartsrik
kloritt-biotitt gneisisk slireskifer.

Kvartsik, kloritt-biotitt gneisisk grønn slirestifer
som holder svak impregnasjon av FeS2, FeS. De nåle
porfyroblaster av amfibol finnes også på stedet.
Fall av foliasjon i hullet er ca. 60°.



FOLLDAL VERK

Bh 125 G 2)

6,50 - 8,60 Sterk og meget sterk malmsulfidisk impregnasjon i meta-
kvartsitt (mest FeS ). Teksturet er masiv og strukturet
er kataklastisk. Pa stedet finnes striper eller linser
av kvarts, kvartsitt som holder ingen malmsulfidisk
mineralisasjon eller av kloritt-biotitt skifer.

8,60 - 11,70 Kvartsrik kloritt-biotitt gneisisk grønn slireskifer
med striper eller linser av kvarts og kvartsitt, og
med svak impregnasjon av de malmsulfper (mest FeSo).
Fall av foliasjon i hullet er ca. 75 . Mellom 8,90 -
9,10 m finnes hvit kvarts (hydrothermal?) som holder
tynn plate av ilmenitt i smal sprekk.

11.70 - 14,00 Sterk, og fra 13,40 m meget sterk malmsulfidisk impreg-
nasjon i metakvartSitt (mest svovelkis). Tekstur er
masiv og struktur er kataklastisk. Mellom 13,40 -
14,00 m er malmen meget homogenetisk med striper som
holder allotriomorfisk,sinkblende.

Diamantborhull nr. 125 G har stoppet på 14,00 m den 25.8.71, kl. 1322.

M. Motys
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FOLLDAL VERK Ah

Diamantborhull nr. 126 G å nivå VII malmsone V+IV.

(36 mm), horisontal

retningen: 156 u (mot Z03)

koordinater av begynnelsen: X = -50,9 , Y = +342,6 , Z = +

Kort petrografisk beskrivelse:

0,00 - 1,15 Meget sterk malmsulfidisk impregnasjon i metakvartsitt
(mest svovelkis). Tekstur er massiv og struktur er
kataklastisk.

1,15 - 2,25 Svakere karbonatisk og lite feldspatisk amfibolitt-
slireskifer med striper av kloritt-amfibolitt slire skifer
og med striper av kvartsitt som finnes bare på stedet.
Amfibolitt skifer holder også på stedet svak impregnasjon
av malmsulfider (mest svovelkis).

2125 - 14,10 Sterk og meget sterk malmsulfidisk impregnasjon i
metakvartsitt (mest svovelkis)
Ca fra 12,00 m er malm litt rikere av kobberkisinnhold.
Tekstur er massiv og struktur er kataklastisk.

14,10 - 15,20 Svakere malmsulfidisk impregnasjon i magnetittisk metakvartsitt.
Magnetitt (finkrystalinsk) skaper striper og tynne posisjoner.
Teksturet er bånd eller slire og strukturet er mest
kataklastisk. Fra malmsulfider finnes mest kobberkis,
svovelkis og litt magnetkis også.
Gjennomsnitt av slire og bånd foliasjon er ca 600,,

15,20 - 15,55 Amfibolitt-kloritt-biotittykvartsittiskog litt karbonatisk
fylonitt skifer som holder store porfyroblaster av amfibol og
på stedet litt kobberkis og magnetkis og svovelkis
(impregnasjon).

15,55 - 17,90 Amfibolitt - gneisisk båndskifer, som holder litt biotitt og
kloritt ogsåå Gjennomsnitt av fall av foliasjon i hullet
er ca 400-45 •

17,90 - 24,20 Svakere karbonatisk og kvartsittisk finkrystallinsk amfibolitt
(bare på stedet litt mere mellomkrystallinsk).
Amfibolitt holder på stedet striper og årer av kvartsitt
eller kvarts.

Diamant borhull nr. 126 Gp på nivå VII har stoppet på 24,20 m den 15/11-71,k1.13.30

M. Motys.
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FOLLDALVERKAA

Diamantborhull nr. 12 G å 1.borort over et • III - vest malmsone V.

(36 mm), = 00 (horisontal).
retningen: 218°30, (mot SVS)

kovrdinater av begynnelsen: X = -52,9 , Y = +574,9 , Z = +929,2

Kort petrografisk beskrivelse:

	

0,00 - 0,35 Sterk malmsulfidisk impregnasjon i metakvartsitt (mest svovelkis).
Tekstur er massiv og struktur er kataklastisk.
Analyse resultat: Cu 0,20 %, Zn 1,10 %, S = 30,50 %, Fe = 26,00 %

	

0,35 - 0,70 Kloritt-aktinolitt kvartsrik slireskifer som holder meget svak
impregnasjon av malmsulfider bare på stedet og som holder på
stedet smale hypidiomorfiske korn av magnetitt.

	

0,70 - 2,00 Malm - det samme som i posisjon mellom 0,00 - 0,35 m.
Analyseresultat: Cu=0,12 %, Zn=1,15 %, 3=36,50 %, Fe=28,00 %.

	

2,00 - 3,45 Kloritt-aktinolitt kvartsrik slireskifer det samme som i
posisjon mellom 0,35 - 0,70 m.

	

3,45 - 3,95 Malm - det samme som i posisjoner mellom 0,00 - 0,35 m og
0,70 - 2,00 m. Analyseresultat:
Cu = 0,35 %, Zn = 1,00 %, S = 34,00 %, Fe = 26,50 %.

	

5,95 - 4,30 Klorittisk, meget svakere biotittisk og aktinolittisk,
kvartsrik slireskifer som holder svakere impregnasjon av
malmsulfider (mest svovelkis) og av magnetitt også.

	

4,30 - 5,00 Sterk malmsulfidisk impregnasjon i metakvartsitt (mest svovelkis,
men kobberkis litt rikere). På stedet finnes impregnasjon eller
striper av finkornet magnetitt. Analyseresultater:
Cu = 1,20 %, Zn = 0,35 %, S = 25,00 %, Fe = 22,00 %.

5,00 - 16,40 Klorittisk og meget svakere bio;tittiskog aktinolittisk
kvartsrik slireskifer som holder på stedet de smale
hypidiomorfiske korn av magnetitt. Mellom 9,60 - 11,80 m finnes
posisjon sterkere aktinolittisk og amfibolittisk med mange
porfyroblaster av granat.

Diamant borhull nr. 127 G har stoppet på 16,40 m den 22/11-71, kl. 7.00.

M. Motys.
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FOLLDAL VERK

Diamantborhull nr. 12 G å 1.borort over et . III - vest malmsone V.

(36;mm), horisontal

retningen: 14030, (mot 11011)

koordinater av begynnelsen: X = -56,6 , Y = +572,5 , Z = +429,1

Kort petrografisk beskrivelse:

0,00 - 1,00 Kvartsrik klorittisk-biotittisk slireskifer med svakere
malmsulfidisk impregnasjon (mest svovelkis men med ikke lite
magnetkis og lite kobberkis).
Analyse resultater: Cu=1,30 %, Zn=0,70 %, 3=18,00 %, Fe=23,00 %.

1,00 - 1,90 Sterk malmsulfidisk impregnasjon i sliremetakvartsitt som holder
striper av finkorn magnetitt. Analyse resultater:
Cu=1,40 %, Zn=0,25 %, 3=24,30 %, Fe=32,00 %.

1,90 - 3,00 Klorittisk, kvartsrik mylonittisk øye-slireskifer med mvakere
impregnasjon av magnetkis og mindre med svovelkis og kobberkis.
Analyse resultater: Cu=0,43 %, In=0,70 %, 3=14,00 %, Fe=26,00 %.

3,00 - 7,60 Klorittisk og kvartsrik fylonitt eller klorittisk-fylonittisk
kvartsrik linse-slireskifer. Bare på stedet finnes meget svak
impregnasjon av magnetkis med lite svovelkis og kobberkis.

7,60 - 8,70 Klorittisk, kvartsrik slireskifer som holder bare på stedet svak
og meget svak impregnasjon av magnetkis med mindre svovelkis og
kobberkis.
Analyse resultater: Cu=0,65 %, Zn=0,35 %, 3=7,00 %, Fe=16,00 %.

8,70 - 10,40 Kvartsbreksie som har på stedet sterk impregnasjon av
magnetkis med mindre kobberkis og meget lite svovelkis.
Analyse resultater: Vu=1,00 %, Zn=0,90 %, 3=17,75 %, Fe=26,50 %.

10,40-12,00 Kvartsrik, klorittisk og lite biotittisk slireskifer.

Diamantborhull nr. 129 G har stoppet den 24/11-71, kl. 13.00.

M. Motys.
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FOLLDAL VERK AA

Diamantborhull nr. 1 0 G å 1.borort over et . III-vest malmsone V.

(36 mm) + 200 (opp over)

retningen: 14°30, (mot N0N)

koordinater av begynnelse: X = -56,6 , Y = +572,5 , Z = +929,9

Kort petrografisk beskrivelse:

	

0,00 - 0,40 Sterkere klorittisk og biotittisk slireskifer med svakere
og svak impregnasjon av malmsulfiderog magnetitt svovelkis,
men med ikke lite kobberkis og magnetkis også.
Analyse resultater: Cu = 1,15 %, Zn 0,40 %, S = 16,00 % og

Fe = 26,50 %.

	

0,40 - 4,10 Sterk malmsulfidisk impregnasjon i metakvartsitt (mest
svovelkis). Tekstur er massiv og struktur er kataklastisk.
Mellom ca 1,00 - 2,00 m finnes striper av magnetitt. Mellom
3,50 - 3,75 m er posisjon ag metakvartsitt som holder striper
av den klorittisk kvartsrik slireskifer, uten malmsulfidisk
impregnasjon.
Analyse resultater:
0,40
1,00
2,00
3,00

- 1,00
- 2,00
- 3,00
- 4,00

Cu=0,58 %,
Cu=1,20 %,
Cu=0,95 %,
Cu=0,85 %,

Zn=0,85 %,
Zn=1,25 %,
Zn=0,95 %,
Zn=1,10 %,

3=35150
3=34,00
3-38,50
3.29,50

%,
%,
%,
%,

Fe=30,00
Fe=31,50
Fe=32,50
Fe.30,00

%
%
%
%

4,10 - 8,50 Karbonatisk (dolomitt), aktinolittisk og klorittisk gneis-
båndskifer.

8,50 - 16,50 Kloritt-amfibolitt båndskifer eller finkrystallinsk klorittisk
amfibolitt. Mellom 10,35-10,50 m finnes posisjon av
metakvartsitt med sterk impregnasjon av magnetkis (mest).
Analyseresultat fra den posisjon: Cu=0,11 %, Zn=0,30 %, 3=24,50 %y

Fe=32,00 %.

Diamantborhull nr. 130 G har stoppet på 16,50 m den 25/11-71, kl. 13.20.

M. Motys.
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FOLLDAL VERKAA

Diamantborhullnr. 1 G.

nå 2. borort over et . III - vest malmsoneV.

(36 mm), horisontal.

retningen:189° (mot SVS, etter magnetiskasimutt).

koordinaterav begynnelse:X = -57,00 Y = +644,80 Z = +947,81

Kort petrografiskbeskrivelse:

0,00 - 0,3p Svakeremalmsulfidiskimpregnasjon(mestsvovelkis)i
kvartsrikkloritt-aktinolittbhndskifermed
metakvartaitt'smellomlaget.

0,30 - 1,80 Meget svak malmsulfidiskimpregnasjoni den kvartsrike
klorittiSkeog svakerebiotittiskeslireskifermed noen
nåler av aktinolittsom finnespå stedet.

1,80 - 3,00 Kvartsrik,kloritt-slireskifersom holderpå stedet smal
korn (hypidiomorfikkeeller allotriomorfiske)av magnetitt.

Diamant borhullnr. 134 G har stoppetpå 3,00 m den 8.12.71,kl. 14.00.

M. Motys.
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