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Teoxumuueckas 30HaIBHOCTH HA mecTopoxyennu 3sgata baus

FeOXMMHUYECKYIO ¥ MUHEPATOTHUCCKYIO 30HATBHOCTD MPUBOAUM
Ha OCHOBAHMYM PE3YJBTATOB MOJYYEHHBIX M3 0OGDPA3IOB CKBAXKIHEI
KCB-15, kotopas pocruria riayouny 1513,1 m.

U3 xepna 6bU10 B3ATHIX 303 TreOXMUMMYECKUX o6pan3o. Kax bt
o0pa3sen penpeseHTMpyeT 5 M. MHTEDPBAN. B obpa3suax ciregoBamics
SJIEMCHTBI: ME€JIb, CBUMHEN, TMHK, KaAMMIl, HUKelb, KOGansT, MO-
JmbAeH, 071080, PTYTh, CepebGpo, Cypnma, BUCMYT, 30JI0TO, MBIIIBIK
M Gapuit. Pe3yabTarhl CHEKTPANbHOIO AHANM3A BHUM KBaHTHUIN-
POBaHHBIE HA P T.

OT/ienbHbIC TECOXUMMUCCKIE DPACYETHI ONPECIAIOIINE KOPEAILNIO
MEKIY JJIEMEHTAMM M BEDTUKANBHYIO 30HANBPHOCTh OBLIM COMOCTAB-
JIEHBl C MMHEPAJOrUYECKUMU PEe3YJIbTaTaMMU,

Geochemical zonality on the Zlata Bafa base-metal deposit
(Slanské vrchy Mts., Eastern Slovakia)

The geochemical zonality has been investigated using results
from the KSV-15 deep borehole. In a total amount of 303 sam-
ples representing 5 m intervals, the content of Cu. Pbh. Zn,-Cd,
Ni, Co, Mo, Sn, Hg, Ag. Sb, Bi. Au, As and Ba has been deter-
mined. By the means of mathematical processing and evaluation,
correlations between single elements and a distinct vertical
zonality have been ascertained. Mineralogical data were used to
explain the geochemical zonality.

Na zistenie vertikalnej distribu- s celkovou hlbkou 1513,1 m. Cielom
cie prvkov lozZiska Zlatd Baria sme vrtu bolo zistif hibkove pokracova-

pouzili vysledky

z vrtu KSV-15 nie sulfidickej mineralizacie, ktort
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prvykrat objavil vrt KSV-1 a KSV-2.

Vrtom KSV-15 sme zistili niekol-
ko odliSnych horninovych komple-
xov, ktoré M. Kalic¢iak (1980)
zaradil do dvoch Strukturnych eta-
Z1.

Spodnt Strukturnu etaz tvori
komplex sedimentdarnych hornin a
ryolitovych vulkanoklastik, vrchnu
produkty intermediarneho andezi-
tového vulkanizmu a komagmaticky
intruzivny komplex dioritovych
porfyritov vo forme dajok. Geolo-
gicki poziciu obidvoch Struktur-
nych etazi znazornuje obr. 9.

Vo vrte sme zistili niekolko ty-
pov polymetalickej mineralizacie.

V hibke 190—225 m, 336—350 m
a 395—430 m vystupuje polymeta-
Jické zrudnenie brekciovitého typu,
ktorého rudolokalizujucim prostre-
dim su explozivne vulkanické brek-
cie z ulomkov andezitov, ryolitov
a ¢iernych ilovitych bridlic. Brek-
cie boli vhodnym litologickym pro-
stredim na akumuldciu sulfidov.
okolo dajok dioritového porfyritu.
Mineralizacia tvori tmel tychto
brekcii a v prevaznej miere ju za-
stupuje hnedy az tmavohnedy sfa-
lerit s mnozstvom odmieSanin chal-
kopyritu. V podradnejsom mnozstve
sa na zrudneni zucastnuje galenit.
Pyrit je vo forme jemnokrystalic-
kych agregatov a intenzivne ho za-
tla¢aju mladsie sulfidy. Chalkopyrit
sa vyskytuje iba v akcesorickom
mnozstve. V nepatrnej miere, pre-
vazne iba v mikroskopickej forme
sa zistil aj tetraedrit, bournonit, py-

rotin, teluridy Ag, antimonit a ne-
patrne aj Pb—Sb-sulfosoli. Aso-
ciaciu z nerudnych mineralov do-
plaa kremen, manganokalcit, baryt
a kalcit.

V hlbke 520—630 m bol v intru-
zivnom komplexe navritany iny typ
polymetalického zrudnenia — Zilni-
kovo-impregnacny, ktory sa od
predchadzajuceho odliSuje aj mine-
ralogicky. Drobné zilky tvori kalcit
s krystalickymi agregatmi sfaleritu
a galenitu. Obidva mineraly spre-
vadza pyrit a chalkopyrit, ktoré
tvoria vyplii intergranularnych
priestorov horninotvornych mine-
ralov, resp. intenzivne zatlacaju
tmavé porfyrické vyrastlice v diori-
tovych porfyritoch v sprievode epi-
dotizacie, chloritizacie a Fe-oxidov.

V hibke 1000—1200 m sa zistila
Cu—DMo-mineralizdcia. Rudolokali-
zujucim prostredim tohto typu su
dajky dioritového porfyritu a ryoli-
tové vulkanoklastika. Mineralizacia
ma nepravidelny Zilnikovo-impreg-
naény charakter a ojedinelé nahro-
madeniny (zilami) masivnych lia-
tych Cu-rud. Zilky su z karbonatov
a kremena v asociacii s arzenopyri-
tom., pyritom a molybdenitom.
Pyrit a arzenopyrit tvoria spolu
s  chalkopyritom  nepravidelnu,
v masivnych polohach Cu-rud
pravidelni  impregnéaciu  hornin.
V  masivhych polohach Cu-rud
bol ako podstatny mineral zisteny
chalkopyrit intenzivne zatlaéajuci
pyrotin. V chalkopyrite su caste
mikroskopické inkluzie staninu,
bornitu a kubanitu. VeImi vzacne
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su zrnka rydzeho zlata v pyrite.

V hilbke 1072,5—1074 m je v ryo-
litovych wvulkanoklastikach v bliz-
kosti dajky dioritového porfyritu
skarnové zrudnenie charakteru ma-
sivnych rid a tvori ho zmes mag-
netitu s aktinolitom, diopsidom,
Fe-chloritom, vzacne granatom,
epidotom a zirkénom. Pretina ho
sief Ziliek pyritovo-pyrotinovo-chal-
kopyritového zloZenia s nepatrnym
mnozstvom sfaleritu.

V hlbke 1491—1513 m je znovu
polymetalické zrudnenie v Zilniko-
vej forme. Rudolokalizujucim pro-
stredim su ryolitové pyroklastika.
Mineralizacia je z impregnacii a
ziliek pyritu, pyrotinu, sfaleritu a
chalkopyritu. Vzacne sa nasli zrnka
bornitu. Sprevadza ich vyraznejsia
turmalinizacia. - V hlbke 1513 m
bola navrftanid polymetalicka zila
z pyritu, chalkopyritu, galenitu a
sfaleritu. Zo zilnych mineralov ich
sprevadzaju karbonaty a kremen.
Akcesoricky sa v pyrite zistili re-
likty pyrotinu. Vzacne sa vyskytuje
arzenopyrit, violarit, kubanit a zrn-
k4 Bi-mineralov.

Vzorkovanie a analytické podmien-
ky

Z vrtného jadra vrtu KSV-15 sa
odobralo 303 litogeochemickych
vzoriek otléenim z 5 m usekov. Sle-
dované prvky Cu, Pb, Zn, Cd, Ni,
Co, Mo, Sn, Hg, Ag, Sb, Bi, Au, As
a Ba sa analyzovali spektralne

v Laboratérnom stredisku Geologic-
kého prieskumu v Spisskej Novej
Vsi. Vysledky analyz sa kvantifi-
kovali v g t.

Histogram distribucie prvkov

Vézbu sledovanych prvkov na
pritomné litologické typy hornin
zohladnuje histogram distribucie
prvkov (obr. 1). Vychodi z neho, ze
sa na andezitovy komplex viazu
prvky Sb, Pb, Zn, Cd, Bi a menej
vyrazne Ag, Au, As a Hg. Na ryoli-
tovy komplex sa viaZze hlavne Ba a
¢iasto¢ne Mo, Bi, As a Hg. Na sedi-
menty sa viazu prvky Sn, Ni a Mo.
V sedimentoch uplne chyba Hg a
Bi.

Na dioritovy porfyrit sa velmi
sporadicky viaze Cu, ale o medi a
o kobalte sa d4 konstatovaf, Ze su
rovnomerne rozptylené vo vsetkych
litologickych typoch hornin.

Korela¢na analyza

Koeficienty koreldcie medzi sle-
dovanymi prvkami sa poécitali vo
Vypoctovom stredisku VST v Ko-
Siciach pomocou programu kor00
na pocitaci M 6000.

Cely vrt KSV-15 sme rozdelili do
siedmich suborov a v nich sme sle-
dovali koeficienty korelacie osobit-
ne podla narastania metraze vo
vrie.
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Subory predstavuju tuto metraz
(v zatvorke za metrazou sa uvadza
pocet vzoriek odobraty a zhodnote-
ny z tejto metraze):

0—200 m (40 vz.), 200—400 m
(40 vz.), 400—600 m (40 vz.), 600 az
800 m (40 vz.), 800—1000 m (40 vz.),
1000—1250 m (50 vz.) a 1250—1513

cu 24 cod Pb
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metrov (52 vz.).

Pokusime sa podrobne vysvetlif
vzajomnu spdtost prvkov zistenu
geochemickymi prepoc¢tami pomo-
cou mineralogickych faktov.

Striebro ma stale vysoky koefi-
cient korelacie s Pb (obr. 2). Vza-
jomna viazba Ag—Pb odradza zvy-
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Obr, 1. Histogram distriblicie prvkov v zavislosti od litologickych typov hornin
vo vrte KSV-15. Vysvetlivky: 1 — pyroxenické andezity, 2 — diorit-porfyrity, 3 —
rvolitové vulkanoklastické horniny, 4 — sedimenty

Fig. 1. Distribution graph of elements investigated depending on the ascertained rock
type in the KSV-15 borehole, Explanations: 1 — pyroxene andesite, 2 — diorite
porphyrite, 3 — volcanoclastics of rhyolite composition, 4 — sediment.
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Seny obsah Ag v galenite a v ne-
poslednom rade aj pomerne bezné
mikroinklizie Ag-sulfosoli a Ag-te-
luridov v galenite a pyrite.

Obr. 2. Koeficienty koreldcie Ag vo vrte
KSV-15

Fig. 2. Correlation coefficients of Ag in
samples from the KSV-15 borehole

Smerom do hlbky rastie koefi-
cient korelacie Ag—Cu, ¢o je od-
razom CcastejSej pritomnosti tetra-
edritovo-tennantitového radu v
strednej hlbke loziska.

Koeficient korelacie Ag—Bi sme-
rom do hlbky klesa. Je to v pritom-
nosti mikroinkluzii Ag a Bi mine-
ralov v galenite a pyrite a v ne-
poslednom rade aj v samotnom
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izomorfnom zastipeni obidvoch
prvkov v galenite v zavislosti od
jeho termalneho charakteru.

So Zn vykazuje nizsi stupen ko-
relacie ako s Pb. Koreldcia Ag—Cd
je prakticky totozna s korelaciou
medzi Ag a Zn. Rozdielnost korela-
cie Ag k Zn a k Pb je v rozdiel-
nosti izomorfného zastupenia Ag vo
sfalerite, resp. v galenite. Potvrdzu-
je to aj vizba Ag—Cd,

Olovo ma vysoky stupen korela-
cie v celom profile vrtu s prvkami
Ag, Zn a Cd (obr. 3), ¢o je odrazom
tesnej asocidcie sfaleritu s galeni-
tom.
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Obr. 3. Koeficienty korelicie Pb vo vrte
KSV-15

Fig. 3. Correlation coefficients of Pb in
samples from the KSV-15 borehole
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Koeficient korelacie Pb—Cu ma
rastici trend smerom do hlbky, ¢o
moéze sposoboval stala pritomnost
galenitu v profile vrtu a mierny
vzrast podielu chalkopyritu na
zrudneni smerom do hlbky, ale do
istej miery moze aj odzrkadlovat
pritomnost bournonitu v hlbse]j
casti loziska.

V intervale 1000—1250 m je vy-
soky stupen korelacie Pb—As, co
je sposobené vyraznym vzrastom
zastupenia arzenopyritu v hlbke
nad 1000 m.

Zinok a kadmium prejavuju naj-
vyssi stupenn korelacie spomedzi
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Obr, 4. Koeficienty korelacie Zn vo vrte
KSV-15

Fig. 4. Correlation coefficients of Zp in
samples from the KSV-15 borehole

véetkych prvkov (obr. 4). Vysoky
stupen korelacie je aj medzi Zn—Pb,
Zn—Ag a Zn—Cu. Koreldcia medzi
nimi je logickd a jednoznacCne pre-
ukézateIna pritomnosfou mikro-
inkluzii chalkopyritu v sfaleritoch,
stalou paragenézou sfaleritu s ga-
lenitom a obsahom Cd vo sfalerite
do 03 9% (M. Kvacéek —
R. Duda, v tlaéi).

Med. Koeficienty korelacie Cu
k ostatnym prvkom vseobecne ras-
ti s hlbkou. Najtesnejsie korelacie
st medzi dvojicami prvkov Cu—Ag,
Cu—Pb, Cu—Zn a Cu—Cd v in-
tervaloch 0—200 m, 600—800 m a
1000—1250 m. Viazba Cu—Ag je
odrazom striebronosnosti tetraedri-
tov, korelacia Cu—Pb prejavom pa-
ragenézy chalkopyritu s galenitom
a bournonitom, vzfah Cu—Zn od-
raza stalu pritomnosf mikroinkluzii
chalkopyritu vo sfalerite a korela-
cia Cu—Cd je dana kadmionosnos-
fou sfaleritu a pritomnostou mikro-
inklazii chalkopyritu vo sfalerite
(obr. 5).

Antimén v intervaloch 600—800 m
a 1000—1250 m koreluje s prvkami
Ag a Cu, ¢o je sposobené pritom-
nosfou mineralov teraedritovo-ten-
nantitovej skupiny (obr. 6).

Tieto tri prvky (Sb, Ag. Cu) boli
vynesené do trojuholnikového dia-
gramu Cu—Ag—Sb (obr. 10). Ide
o hodnoty z intervalu 600—800 m.
V diagrame je vyneseny aj teore-
ticky obsah tennantitu (priemerna
hodnota z 12 analyz) a tetraedritu
(priemern4d hodnota z 23 analyz;
F. V. Cuchrov 1960). Z teore-
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tickych vypoétov vychodi, ze sa
v tomto intervale vyskytuje tennan-
tit a v menSom mnoZstve aj tetra-
edrit. Dolezité je aj zistenie, Ze aj
ked jedna hodnota predstavuje az
5 m interval, zo spektralnych ana-
lyz mozZno najst nezname alebo
predpokladané mineraly teoretic-
kym vypoétom a tivahou. Korelacie
stanovenych prvkov s arzénom,
ktory je pritomny v mineraloch
skupiny tetraedrit—tennantit, rusi
pritomnost arzenopyritu.
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Obr. 5. Koeficienty korelacie Cu vo vrte
KSV-15

Fig. 5. Correlation coefficients of Cu in
samples from the KSV-15 borehole

Zlato v intervale 1000—1250 m
koreluje s prvkami Pb, Ag a As

hibka vrtu
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(obr. 7). Vysoky stupen korelacie
Au—As svedéi o tom, Ze sa zlato
(¢ast zlata) viaZe na arzenopyrit a
vztah medzi Au—Pb a Au—Ag je
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Obr. 6. Koeficienty korelacie Sb vo vrte
KSV-15

Fig. 6. Correlation coefficients of Sb in
samples from the KSV-15 borehole

iba odrazom pritomnosti galenitu
v kalcitovych zilkach v spomenu-
tom intervale. Zlatonosnost arzeno-
pyritu sa zistila v rade lozisk a
moZe maf aj praktick§y vyznam.
Jeho asociacia s molybdenitom, py-
rotinom a chalkopyritom moéze in-
dikovat vyssi termdalny charakter
zrudnenia.

Kobalt. Do 800 m sa koeficient
korelacie dvojic prvkov Co—Pb,
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Co—Zn a Cd—Co zviacsuje. Co sa
viaze na pyrit. S hlbkou narasta
podiel pyrotinu na ukor pyritu a
klesa obsah galenitu a sfaleritu,
takze relativna vézba medzi tymito
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Obr. 7. Koefi¢ienty koreldacie Au vo vrte
KSV-15

Fig. 7. Correlation coefficients of Au in
samples from the KSV-15 borehole

prvkami je. Pod uvedenou hlbkou
sa obsah sfaleritu a galenitu zmen-
§il neumerne v porovnani s pyri-
tom, a preto je rastiuci trend koe-
ficienta korelacie poruseny (obr. 8).
Nikel. Do hlbky 800 m ma jeho
koeficient korelacie klesajuci trend
s prvkami Pb, Zn a Ag (obr. 8).
Po vyjasneni vzfahu Co a Ni
k prvkom Zn, Pb, Ag a Cd sa prave
tieto dva prvky Co a Ni mozu stat

ie
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vodidlom pri urcéovani erozneho
zrezu na lozisku Zlata Bana.
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Chbr. 8. Koeficienty korelacie Ni a Co vo
vrte KSV-15

Fig. 8. Correlation coefficients of Ni and
of Co in samples from the KSV-15
borehole

Kumulativna poéetnost

Kumulativna pocetnost vsetkych
analyzovanych prvkov je vypocita-
na tak, Ze kazdy 50 m interval
kazdého prvku je reprezentovany
aritmetickym priemerom pre tento
interval a prvok. Hodnoty su zo-
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brazené na grafe kumulativnej po-
Cetnosti (obr. 11).

Krivky jednotlivych prvkov tvo-
ria v istych intervaloch ,skoky",
zodpovedajuce anomalnemu nahro-
madeniu prvkov v tychto interva-
loch.

Najvyraznejsie ,skoky“ tvoria
krivky prvkov Zn, Cd a Pb, teda
prvkov, ktoré v lozisku tvoria hlav-
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Obr. 9. Schematicky profil vrtu KSV-15
$ vyznaéenim typov mineralizacie a

kvantitativneho =zastipenia mineralov.
Vysvetlivky: 1 — pyrit, 2 — pyrotin,
3 — magnetit, 4 — chalkopyrit, 5 —
arzenopyrit, 6 — molybdenit, 7 — sfa-
lerit, 8 — galenit, 9 — tetraedrit—ten-
nantit, chalkostibit, 10 — teluridy Ag,

11 — rydze Au, 12 — podstatné minera-
ly, 13 — hlavné mineraly, 14 — vedlaj-

Sie mineraly, 15 — pyroxenické ande-
zity, 16 — ryolitové wvulkanoklastické
horniny, 17 — sedimenty, 18 — pyroxe-

nicky dioritovy porfyrit, 19 — pyroxe-
nicko-amfibolicky  dioritovy porfyrit,
20 — brekciovité zrudnenie Pb, Zn, 21 —
Zilnikovo-impregnaéné zrudnenie Pb, Zn,
22 — masivne Cu zrudnenie, 23 — skar-
nova mineralizacia, 24 — Cu—Mo 7ilni-
kovo-impregnacné zrudnenie, 25 — 7il-
no-zilnikové Pb, Zn, Cu zrudnenie

Fig. 9. Schematic profile of the borehole
KSV-15 and ascertained quantitative
mineral parageneses. Explanations: 1 —
pyrite, 2 — pyrrhotite, 3 — magnetite,
4 — chalcopyrite, 5 — arsenopyrite, 6 —
molybdenite, 7 — sphalerite, § — gale-
nite, 9 — minerals of the grey copper
group, 10 — Ag-tellurid, 11 — native
gold, 12 — important amount, 13 — main
mineral component, 14 — accessory com-
ponent, 15 — pyroXene andesite, 16 —
pyroclastics of rhyolite composition,
17 — sediment, 18 — pyroxene diorite
porphyrite, 19 — pyroxene-amphibole
diorite porphyrite, 20 — lead-zin¢ mi-
neralization in brecciated structure, 21 —
lead—zinc mineralization of stockwork
type, 22 — massive copper ore, 23 —

skarn mineralization, 24 — molybde-
nium-copper mineralization of stock-
work type

nu zlozku zrudnenia — sfalerit a

galenit.

Pomocou takto poé¢itanej kumu-
lativnej pocetnosti moZno v hru-
bych értach uréif vertikalnu distri-
buciu sledovanych prvkov. Od po-
vrchu smerom nadol vyzera takto:

Hg tvori ,skok® pri povrchu, ¢o
sved¢i 0 mozZnej pritomnosti rumel-
ky alebo o zvySenom obsahu Hg vo
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sfalerite;

Sb od povrchu do 150 m, resp.
350 m. Prejavuje sa tu pritomnost
antimonitu, Ag-sulfosoli, resp. tet-
raedritu;

Ag od povrchu do 350 m — pri-
tomnosf Ag-sulfosoli, Ag-teluridov
a izomorfné primesi Ag v galenite;

ngf ——
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Pb od 150—450 m, resp. do 800 m,
¢o sposobuje galenit a hlbsie aj
bournonit;

Zn a Cd od 200—450 m, resp. do
800 m — vplyv sfaleritu, ktory je
kadmionosny :

Bi od 300—500 m, prejavuju sa
Bi-inkluzie v galenite, resp. samo-

Obr. 10. Trojuholnikovy diagram Cu—
—Ag—Sb. Malymi kruzkami su vynesené
hodnoty z vrtu KSV-15, velkymi kruz-
kami teoretické hodnoty (v bode tennantit
je vynesena spriemernena hodnota z 12
analyz, v bode tetraedrit je vynesena

spriemernena hodnota z 23 analyz; F. V.
Cuchrov, 1960)

Fig. 10. Triangle plot of Cu—Ag—Sb
contents. Small circles are mean values
from the borehole KSV-15, large circles
are average contents (see the text) ac-
cordding to F. V. Chukhrov (1960)

foca

s
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Obr, 11. Kumulativny graf prvkov vo vrte KSV-15 (Pb, Zn, Cd, Co, Sn, Ni, Mo, Cu,

Bi, Sb, Hg. Ag, Au, As) na 100 %,

Fig. 11. Plot of cumulative element contents in samples from the borehole KSV-15
recalculated to 100 p. c. for Pb, Zn, Cd, Co, Sn, Ni, Mo, Cu, Bi, Sh, Hg, Ag, Au and

As
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statné Bi-mineraly;

Au od 200 m, resp. od 300 m do
500 m — pritomnost Au v pyrite
a mikroinkluzie v inych sulfidoch;

Ni od 550 do 700 m — Ni v pyri-
toch (?);

Ba od 900 m do 1300 m;

Sn, Ni II, As od 950 m do 1050 m,
¢o je spbsobené pritomnostou mik-
roinklazii staninu v chalkopyri-
toch, arzenopyritu a milleritu, vio-
laritu, scasti aj breithauptitu v chal-
kopyritoch a pyritoch (R. Dud a,
v tlaci);

Mo od 950 do 1300 m — pritom-
nost molybdenitu;

Cu od 1000 do 1050 m — pritom-
nosf hlavne chalkopyritu a v men-
Se] miere aj kubanitu a bornitu;

Bi II od 1000 do 1250 m — pri-
tomnost minerdlov radu emplek-
tit — wittichenit (?), ciasto¢ne aj
Bi v galenite.

Vertikalna zonalnost

Vertikdlnu zonalnost vo vrte
KSV-15 sme vypocitali tak, Ze sme
najprv vypocitali hodnotu aritme-
tického priemeru kazdého prvku
pre stometrové useky. Tieto hod-
noty sme oznacili A;;, pricom A —
aritmeticky priemer (g't), i — pora-
dové ¢islo stometrového intervalu,
j — sledovany prvok.

Zavedenim hodnét A;; sme od-
stranili Ciastkové lokdlne extrémy
jednotlivych prvkov, ktoré velmi
sfazuju ,citat” zonalnost grafu.

Z hodnét A;, ; sme opit vypoéitali
priemernu hodnotu pre kazdy prvok
— By, pricom B — priemerna hod-
nota z A,;(gt), j — sledovany
prvok.

Kazdy prvok méa takto vypoci-
tana vlastni hodnotu B;, ale do
grafu vertikdlnej zonalnosti (obr.
12) boli vSetky B; vynesené v priam-
ke v hodnote jeden.

Pomery jednotlivych A;; k B; su
bezrozmerné ¢isla a s vynesené na
vertikdlnej osi. Takto sme vyrov-
nali na jednu uroven vsetky prvky
bez ohladu na to, ¢ su udané ra-
dovo 10% g't pre 5 m interval (Zn)
alebo v desatinach gt (Ag).

Vertikdlna zonédlnost rudnych
prvkov vo vrte KSV-15 je od po-
vrchu smerom do hlbky takato:

Sb; (As)—Pb;,, Zn;, Cd;, Ag,
Au; — Ag;, Bij— Zny, Cdy, Auy,
Cu, st Sn;, Ni| o Cu“, ASn g MO,
Biy, Co, (Ba)— (Ba, Sby)— Pby,
Zny, Cuyy

Vertikalna zonalnost rudnych

prvkov vo vrte KSV-15 pomerne
verne odzrkadluje charakter mine-
ralizdcie vo vrte. Najspodnejsia
zona (Pby, Zny,, Cuyi) odraza starsiu
polymetalicki mineralizaciu zilné-
ho charakteru spita s druhou eta-
pou vulkanoplutonického vyvoja
celého rudného rajonu (M. Kali-
¢iak, R. Duda, v tlaéi).

Tazko vysvetlif interval repre-
zentovany prvkami Sn a Ni, pre-
teZe obidva prvky st antagonistické
2 viazu sa hlavne na sedimenty. Je
mozné, Ze Sn bol pritomny uz v pé-
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Obr. 12. Graf vertikalneho rozptylu prvkov vo vrte KSV-15
Fig, 12. Graph of vertical zonality of elements in samples from the borehole KSV-15

vodnych sedimentoch vo forme
kassiteritu a zvy$eny obsah Ni je
odrazom prinosu subvulkanickymi
intruziami dioritovych porfyritov a
napokon Ni sa moéze viazal aj na

vrchnti  aureolu polymetalického
zrudnenia zisteného v hlbke 1500 m.
Nad vrchnou polohou zrudnenia,
ktoré je od 200 m do 600 m, sa Ba
neobjavuje.

pyrit.
Barium  pravdepodobne  tvori  gecenzoval I. Matula a M. Kaliiak
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Geochemical zdnality on the Zlata Bafia base-metal deposit
(Slanské vrchy Mts., Eastern Slovakia)

PAVOL RYBAR — RUDOLF DUDA

The vertical distribution of elements
on the Zlata Bana base-metal deposit
has been investigated on samples from
the KSV-15 deep borehole (1.513.1 m
final depth). The purpose of drilling was
to ascertain downward continuation of
a previously known mineralization.

The geological edifice proved by the
drilling comprises two main structural
units. The upper structural level consists
of andesite and intermediate pyroclastics
in a stratovolcanic sequence whereas in
the lower one volcanoclastics of rhyolite
composition and clayey—sandy sedi-
ments are intruded by a dyke swarm of
diorite-porfyrite composition.

Several mineralized portions have
been pierced by the borehole. A base-me-
tal mineralization occurs at 190—225 m,
336—350 m and 395—430 m depths.
Structures of the ore are mainly breccia-
ted ones and ore minerals compose the
matrix of the breccia. Mainly sphalerite
and less abundant galenite and pyrite
as well as accessory chalcopyrite oceur
there. Tetraedrite, bournite, pyrrhotite,
Ag-tellurids, antimonite and lead-anti-
mony sulphosalts are present only in
microscopic amounts. Quartz, mangano-
calcite, baryte and calcite compose the
gangue,

The mineralization at 520—630 m
depth interval has a stockwork pattern
around diorite-porphyrite veins. Calcite
and an aggregate of sphalerite-galenite
form minute veinlets where pyrite and
chalcopyrite occur only in subordinate
amounts.

A copper-molybdenium mineralization
between 1000—1200 m depth is of irre-
gular stockwork nature with rare cham-
bers of massive copper ore (“amas”).
Quartz and carbonates associate with
arsenopyrite, pyrite and molybdenite in
minute veinlets whereas pyrite, arseno-
pyrite and chaicopyrite appear in irregu-
lar impregnations disseminated throug-
hout the enclosing rock.

Chalcopyrite contributes mainly to the
composition of massive ores intensively
metasomatizing here pyrrhotite. Micros-
copic inclusions of stannite, bornite and
cubanite occur within chalcopyrite. Very
rare native gold was found to occur in
pyrite.

A massive mineralization of skarn
tvpe occurs at 1072—1074 m depths.
Magnetite associates here with actino-
lite, diopside, Fe-chlorite, rare garnet,
epidote and zircon. Another kind of
base-metal mineralization occurs in
1491—1513 m interval. Pyrite occurs
there disseminated or in minute veinlets
together with pyrrhotite, sphalerite and
chalcopyrite. In lowermost portions. an
ore vein has been pierced by the bore-
hole. Pyrite, chalcopyrite, galenite and
sphalerite compose the ore-mineral asso-
ciation whereas quartz and carbonate

cccur as the gangue. Remnants of
pyrrhotite in pyrite grains and rare
arsenopyrite, violarite and cubanite

besides rare grains of Bi-minerals were

found to occur in the vein filling.
Geochemical computations in the first

phase aimed at discovery of relations
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between single ore-forming elements and
between ascertained lithological rock ty-
pes. These relations appear in distri-
bution graphs of investigated elements
(Fig. 1).

To estimate correlations between ele-
ments, all analyses were divided into
seven sample sets. Coefficients of corre-
lation were then evaluated separately
for each set. Results for single element
pairs are plotted on Figs. 2—8. The bore-
hole log and the ascertained mineral
associations sketched into the Fig. 9 con-
tribute to the explanation of results.

Contents of Sb, Ag and Cu for the
600—900 m depth interval were recal-
culated to 100 p. c. Results are plotted
on the Cu—Ag—Sb triangle (Fig. 10)
where figurative points of tennantite
obtained from an average of 12 analyses
and of tetraedrite from average of 23
analyses are introduced as well (analy-
tical data from F. V. Chukhrov 1960).
The scatter of points clearly shows the
presence of mainly tennantite and less
tetraedrite, It is important to note that
though a sampling interval of 3 m and
¢pectral analytical technique giving only
data in grams per tons were used, the
results contributed even to the identifi-
cation of participating ore minerals. The
relation to the arsenic usually present in
minerals of the grey copper group was
impossible to assume from the results
due to the participating arsenopyrite in
mineral associations.

The cumulative graph of single ele-
ment contents in the borehole ana-
lvzed allows to suggest also the vertical
zonality. For this plot (Fig.11), arithme-
tic means for 50 m intervals were cal-
tulated in the first step. Sums of these
means have been then normalized to
100 p. c. On obtained cumulative graphs
for single elements, characteristic
“jumps” appear in certain depth inter-
val related here to anomalous increase
of the element content.

Such jump for mercury appears right
at the surface proved here by finding

of cinnabar and by elevated mercury
contents in sphalerite grains.

Jumps on the graph for lead (150—
450 m and 800 m) are caused by the
increase of galenite content and in deeper
portion even of bournonite content. The
rapid increase of Zn and Cd contents
between 200—450 m and in 800 m reflect
influences of cadmium-rich sphalerite.
Jumps in the nickel content in 550—
700 m depth interval remain until unex-
plained (nickeliferous pyrite ?). Changes
in tin content reflect probably microin-
clusions of stannite in chalcopyrite,
millerite and violarite or partly even
that of breithauptite in chalcopyrite and
in pyrite. The jump on the Mo—graph
reflects the influence of ascertained mo-
lybdenite between 950 m and 1300 m
depth whereas jumps on the graph of
copper are related to the presence of
chalcopyrite and lesser cubanite and
bornite between 1000—1050 m depths.

Arithmetic means for each element
content were calculated for 100 m depth
intervals (Ai;j) to evaluate the vertical
zonality of disseminated mineralization.
This procedure smoothed local extreme
values which complicate the comparison
of single graphs. An average arithmetic
mean has been then calculated from par-
tial averages for each element and for
the whole sampled interval (Bi,;j). These
means were then normalized to 1 and
plotted into the graph of vertical zona-
lity (Fig. 12). The relation (fraction)
Aij Bij has been calculated for each
element and for each 100 m depth inter-
val expressing relative enrichment of
single elements in single 100 m depth
intervals., The procedure eXcludes in-
fluences of the absolute element content.
The graph proves vertical zonality in
distribution of single elements.

This vertical zonality clearly points
to the distribution pattern of minerali-
zation present in the borehole.

Prelozil 1. Varga



