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Nové poznatky o geologickej stavbe loziska KoSice | — KuriSkova
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New knowledge about geology of the Kosice | — KuriSkova deposit (Slovakia)

A new phase of exploration started in the KuriSkova deposit in 2005. lts main objectives were
to verify the previously found mineralization, as well as to reveal new mineralized zones. New
detail geological mapping and drilling were done. A total of 137 boreholes were drilled from 2005
to date, being divided into three types — exploration, hydrogeological and geotechnical boreholes.
For the first time in this area, we have distinguished and described the Lower transitional beds
and the Cierna hora conglomerates at the base of the Petrova hora Formation of Krompachy
Group (Permian cover of the North Gemeric zone, Inner Western Carpathians). The sedimentary
bed — violet shales with carbonate concretions and beds of pyrite-andesite tuffs with terrigenous
quartz clasts occur in the hanging-wall of the metavolcanic body. Moreover, a bed of lapilli to
bomb agglomerate tuffs in the Grun volcano-sedimentary complex was firstly discovered, too.
Additionally, new important subhorizontal to moderately SW-dipping faults with NW-SE trend
(marked as 614 and 645) were identified, penetrating steeper-dipping overthrust planes and
lithological boundaries, and being cut by younger subvertical strike-slip faults, trending NW-SE,
W-E, as well as WSW-ENE. The parallel tectonic block located SW of the deposit tectonic block,
manifests a bedding cleavage dipping to the NE, whereas the bedding cleavage in the deposit
tectonic block is dipping to the SW. This difference in tectonic style is interpreted by a fan-structure
setting. Economic mineralization in the main ore body (trending NW—-SE, steeply dipping to the
SW) occurs approximately 200 m below the surface and is continuing deeper. Recent lowermost
borehole intersection with the ore body was approximately 750 m below the surface.
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Uvod

Permské suvrstvia severogemerickej zény reprezentuje
krompa8ska skupina definovana Bajanikom (in Bajanik
et al., 1981), ktora je zloZzena z troch litostratigrafickych
suvrstvi: knolského, petrovohorského a novoveského
(Novotny a Mihal, 1987; Vozarova a Vozar, 1988, a tiez
Mihal et al., 1994, in Kobulsky et al., 2001). Novotny
a Mihal (1987) ¢&lenia knolské suvrstvie na dve oblastné
litostratigrafické jednotky, a to na muranske zlepence a nad-
lozné markuSovské pieskovce. Petrovohorské suvrstvie
(Bajanik et al., 1981) je pomenované podia Petrovej hory,
ktord sa nachddza medzi Krompachmi a Stefanskou
Hutou. Napln tohto suvrstvia je premenliva so zastupenim
hlavne vulkanickych, vulkanoklastickych a sedimentarnych
hornin. Jednotky suvrstvia nie su v celom vyvoji rovnako
zastupené. V suvrstvi v roznej miere nachadzame bazické,
intermediarne a acidné vulkanogénne horniny a rézne
terigénne sedimenty. Novoveské suvrstvie (Novotny a Mihal,
1987) tvoria strazanské vrstvy zastupené zlepencami,
pieskovcami a bridlicami a bielovodské vrstvy zastipené
evaporitmi, bridlicami a pieskovcami. Lozisko KosSice |
— Kuriskova sa nachadza v petrovohorskom suvrstvi
v hutianskom vulkanicko-sedimentarnom komplexe.
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Zaclenenie loziska do geologického regionu

Pozdiz severného okraja gemerika od Dankovej
(juhozapadne od Stratenej) po Myslavu pri KoSiciach
prebieha takmer suvislé 0,2 — 6 km Siroké a 80 km
dlhé pasmo permskych hornin (v priestore Galmusu
nevychadza na povrch), v ktorych je hlavny vyskyt uranovej
mineralizacie na Slovensku. RozSirenie permu zavisi
od hrubky horninovych sekvencii, Stylu tektonickej stavby
a urovne erozivneho zrezu. Lokalne su permské horniny
prekryvané karbonatmi mezozoika (Galmus). V zapadnej
Casti sa pasmo permu styka s jednotkou veporika,
v strednej Casti sa permské sekvencie pondraju k severu
pod karbonaty mezozoika a paleogénne sedimenty
a v priestore loziska Kosice | — Kuriskova (obr. 1) je
krompasska skupina (perm) nasunuta na ¢rmelsku skupinu
(karbon) a ta na jednotku veporika.

Metodika a vysledky prieskumnych prac

Nova etapa geologického prieskumu sa v priestore
loZiska zacala v roku 2005. Tieto prace priniesli vyznamné
geologické poznatky. Prieskum bol zamerany na zistovanie
vyskytu mineralizacie na uzemi, overenie pokra¢ovania
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a zistenia rudnych poléh v priestore loziska, overenie
a zvySenie kategdrie zasob, zistenie hydrogeologickej
charakteristiky Uzemia, spresnenie poznatkov o geo-
logickej a tektonickej stavbe loziska, pozicie a kvality
rudnych pol6h v jednotlivych ¢astiach loziska.

Od roku 2005 sa v lozisku a jeho okoli odvrtalo 137 prie-
skumnych loziskovych vrtov, vratane hydrogeologickych
a geotechnickych aj s pouzitim orientatora jadra. Merania
v jadre s pouzitim orientatora boli doplnené o merania
Struktdr v odkryvoch a priniesli nové zistenia o sklonoch
horninovych vrstiev v jednotlivych tektonickych blokoch
v okoli loziska. Zarover boli sledované geotechnické
parametre horninovych komplexov. Geologickym
mapovanim a vrtnym prieskumom sa spresnila a doplnila
litostratigrafia loziska.

Tektonicka stavba loziska

Lozisko KoSice | — KuriSkova sa nachadza v permskych
horninach s typickym vrasovo-Supinovym Stylom stavby.
Priebeh horninovych vrstiev je SZ — JV a generalny sklon
vrstiev je k JZ (obr. 2). Stupen tektonického porusenia
hornin je znaény. Makrotektonicka stavba priestoru loziska
poukazuje na detailné tektonické prepracovanie hornin,
ktoré sa prejavuje znacnou hustotou klivaze, a to hlavne vo
vulkanoklastikach grunskeho vulkanicko-sedimentarneho
komplexu v nadlozi metavulkanického telesa. Zistili sme,
ze priestorovy priebeh klivazovych a vrstvovych pléch je
az na malé vynimky totozny, a preto ju mézeme nazvat
vrstvova klivaz.

Pri podrobnom geologickom mapovani sme vyclenili
niekolko tektonickych blokov. V subeznych tektonickych
blokoch juhozapadne od loziskového bloku ma vrstvova
klivaz na povrchu sklon k SV, t. . opac¢ne ako v lozisku
(Szabd et al., 2012). Tato skutoénost bola overena aj
v geotechnickych vrtoch s pouzitim orientatora jadra. To
poukazuje na to, Ze strizné preSmyky redukovali jednotlivé
horninové sekvencie a formovali ich do vejarovitej formy,
roztvarajucej sa k povrchu. Zatial nie je overeny predpoklad,
ze strmo vzty€ené vrstvy su ustrihnuté ramena vras.

Pri makro- a mikropozorovaniach hrubych zfn
v psamitickych vulkanoklastikach v nadloznych sekven-
ciach hutianskeho komplexu, hlavne exoklastov kremefia,
je zretelna vyrazna rotacia klastov s nabalovanim
zakladnej hmoty. Tato klivaz toku podla klasifikacie
Azgireja, 1956 (in Vachtl a Jaro§, 1968) je pozorovana
hlavne v jemno rovnobezne laminovanych klastikach,
ktoré su segmentované podla ploch laminacie mikro- az
makroposunmi na litény. Klasty v lapilovych a bombovych
tufoch grunskeho komplexu su bez vynimky extrémne
stlacené, vratane zakladnej tufogénnej hmoty. Klasty
maju 3- az 10-krat vacési ploSny rozmer (plocha XY

deformacného elipsoidu) ako vlastnu hrubku (XZ), a to
v zavislosti od ich horninového zloZenia. Vyraznu oblatnost
sférickych objektov vo vychodnej stykovej zéne gemerika
s veporikom ako dosledok alpinskej duktilnej deformacie
dolozil deformaénou analyzou obliakov uz Gazdacko
(1994).

Vynimoc¢ny je rozsah a stuperi tektonickych prejavov
v nadloznych vulkanoklastikach — lapilovych az bombovych
aglomeratoch grunskeho vulkanicko-sedimentarneho
komplexu. V subhorizontalnych zénach s mocnostou 5 az
50 m su v prevahe acidné tufy detailne zvrasnené
do hustého systému makro- az mikro vrasok s osovymi
plochami drobnych vras so sklonom 5 — 25° na JZ. Tieto
zony maximalneho prejavu tektonickych deformacii davame
do suvisu s vyvojom subhorizontalnych zlomov so sklonom
20 — 25° k JZ (v lozisku oznacdované ako ,614“ a 645
obr. 2). Silne deformované zény su v nadlozi tychto zlomov.

K vekovo najstarSim zlomom na loZisku zaradujeme
pozdizne strizné presmyky, ktoré ohrani¢uji jednotlivé
tektonické bloky smeru SZ — JV suvisiace s prestvanim
gemerika na veporikum ako nasledok alpskej kolizie
v 8tadiu AD; (Németh, 2005). Do tejto skupiny zlomov
patria aj nasunové linie medzi rakoveckym prikrovom
a permom, permom a ¢rmelskou skupinou.

K mlad$im zlomom patri subhorizontalny zlom so
sklonom 20° k JZ a s poklesom nadloznych sekvencii
0 20 — 100 m, oznaceny ,614“ na obr. 2 (Novotny in
Bartalsky et al., 2011). V jeho vy§§om nadlozi sa nachadza
subezny zlom oznaceny ,645" (Szab¢ in Bartalsky et al.,
2011) so sklonom 25° k JZ, v nadlozi ohraniéujuci U-Mo
rudnu polohu oznacenu kédom 45. Tieto zlomy suvisia
so spatnymi pohybmi blokov v stadiu odstreSovania AD,
(Németh, 2005). Lozisko je tiez vyrazne deStruované
systémom mladSich prie¢nych poklesov a preSmykov
smeru Z —V, SV — JZ. Su to strmé k severu sklonené
linie, ktoré dotvaraju vnutornu blokovu stavbu loZiska AD,
(Németh, I. c.). Dal$imi produktmi deformaéného $tadia AD,
su zlomy SZ-JV priebehu s kinematikou pravostrannych
subhorizontalnych posunov, ktoré spravidla reprezentuju
reaktivované plochy preSmykov zo Stadia AD..

DetailnejSie sme deStruovanost hornin loziska Studovali
v geotechnickych vrtoch vftanych trojitou jadrovkou. Vplyv
tektonickych z6n je mozné sledovat na geotechnickych
parametroch hornin, ako napr. rozpukanost vriného jadra
RQD parameter — Rock Quality Designation (Deere,
1964). Mézeme konsStatovat, ze v priestore loziska
v metavulkanickom telese, kde je vy$Sia koncentracia
zrudnenia, sU zaznamenané nizSie percentualne hodnoty
RQD (25 — 40 %), napr. vrt LE-K-74, ako v tomto telese
na okrajoch loziska, kde vo vrte LE-K-67 je RQD 60 az
80 %. Rozpukanost a s tym spojené vysdia puklinova
priepustnost mohla priamo ovplyvnit zrudhovaci proces.

<qObr. 1. a - Zjednodusena tektonicka a geologicka skica Zapadnych Karpat (Slovensko) s hlavnymi tektonickymi jednotkami a s poziciou

loziska KuriSkova v severogemerickom perme. b — Detailna geologicka skica severogemerického permu v oblasti loziska Kuriskova

s poziciou geologického rezu (Szab¢ et al., 2012).

Fig. 1. a — Simplified tectonic and geological sketch of the Western Carpathians (Slovakia) with principal tectonic units and position of
the KuriSkova deposit in the Permian of the North Gemeric zone. b — Detailed geological sketch of the Permian sequences of the North
Gemeric zone in the KuriSkova area with position of the geological cross-section (Szab¢ et al., 2012).
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Litostratigrafické pomery loziska

V priestore loZiska je zastupena vrchna ¢ast knolského
suvrstvia (markuSovské pieskovce) a takmer celé
petrovohorské suvrstvie (obr. 2 a 3). Bazalne muranske
zlepence neboli v priestore loziska a blizkeho okolia
zistené. Mohli byt tektonicky redukované alebo primarne
chybaju. Bezprostrednym podlozim hlavnej polohy loziska
su markusSovské pieskovce, ktoré su zloZzené z fialovych
aleurolitov a pieskovcov s konkréciami a vrstvickami Fe
karbonatov, s polohami jemnozrnnych az strednozrnnych
svetlozelenych az tmavozelenych pieskovcov. V tychto
aleurolitoch a pieskovcoch sme zistili ojedinely vyskyt
jemnozrnnych limonitizovanych a hematitizovanych bridlic
a pieskovcov s Cu-U mineralizaciou, ktoré zaradujeme
k slivnickemu horizontu (Szab¢ et al., 2012). Slivnicky
horizont bol popisany v lokalite Slivniky v MarkuSovskej
doline a JZ od Velkej Knoly (Novotny a Mihal, 1987).

Fialové aleurolity a pieskovce plynule, ale rychlo
prechadzaju do jemnozrnnych svetlo- az sivozelenych tufov
az tufitov, ktoré su mineralizované a tvoria hlavnu rudnu
polohu U-Mo mineralizacie. Mineralizacia je impregnacna,
pravidelne alebo nepravidelne vtridsena v tmele tufov,
¢asto usporiadana podla laminacie. Tvori suvislu
polohu, zriedka 2 polohy oddelené nemineralizovanou
medzivrstvou. Tieto tufogénne sedimenty radime uz
k petrovohorskému suvrstviu, ktoré sa zacina na baze
giernohorskymi zlepencami, popisanymi v oblasti Ciernej
hory juzne od Stratenej. Ich doterajsi vyskyt na vychod
od Galmusu nebol znamy (Novotny a Mihal, 1987).
Na loZisku sme ich prvykrat zistili vo vrte LH-K-10A (obr. 2)
a v dalSich troch vrtoch s mocnostou 0,3 — 0,7 m (Szabé
in Bartalsky et al., 2011). Su drobnozrnité, oligomiktné,
sivej farby s obliakmi kremena, kremenca, kremitého
pieskovca. Ich povrchové rozSirenie v okoli loziska je

sporadické a daju sa sledovat od Cu loziska Vodna bana
az ku Kamennému hrbu vo vyvoji malych SoSovkovitych
telies dizky do niekolko metrov. V loZisku Kuriskova maju
vyznam z hladiska korelacie a vyvoja jednotlivych suvrstvi
a plosSného rozsahu ich zastupenia.

V nadlozi Ciernohorskych zlepencov sa lokalne
nachadzaju malo mocné polohy jemno- az hrubozrnnych
svetlozelenych az sivozelenych pieskovcov a polohy
jemnozrnnych svetlozelenych az fialovych bridlic.
Oznacujeme ich ako spodné prechodné vrstvy (obr. 3).
Spodné prechodné vrstvy su pre ich nerovhomerné
rozSirenie vyllenené len ako neformalna jednotka
(Novotny a Mihal, 1987). Tieto vrstvy su miestami
mineralizované, tvoria podloznu rudnu polohu s U-Mo
mineralizaciou a su lokalne hematitizované. Mineralizacia
v hornine ma podobné texturne znaky ako hlavna rudna
poloha. V priestore, kde Ciernohorské zlepence alebo
spodné prechodné vrstvy nie su vyvinuté, prechadzaju
fialové aleurolity (markusovské) priamo do jemnozrnnych
svetlo- az sivozelenych podloznych tufov az tufitov hlavnej
rudnej polohy.

VysSie vystupuje teleso metavulkanitov tvorené sivymi az
sivozelenymi bazaltoidnymi metaandezitmi az metabazaltmi,
lokalne aj metadacitmi (Gregorovi¢ in Mihal et al., 1996),
ktoré su vyrazne prezilnené niekolkymi generaciami
vSesmerne orientovanych kremeriovo-karbonatovych ziliek.
V telese tychto metavulkanitov sa nachadza Zilnikova U-Mo
mineralizacia, oznac¢ovana ako 2. rudna poloha viazana
hlavne na okraje uvedenych kremefiovo-karbonatovych
ziliek, kde je Casto spolu s hematitom.

V nadlozi telesa metavulkanitov, len v niekolko
metrov mocnej vrstve tufov, sa lokalne vyskytuje zilnikova
U-Mo mineralizacia (3. rudna poloha) obdobna ako
v metavulkanitoch. Tato vrstva tvori strop hutianskeho
vulkanicko-sedimentarneho komplexu. VysSie nasleduju

<qObr. 2. Prie¢ny geologicky rez loziskom Kosice | — Kuri§kova (Novotny a Szabd, 2013). 1 — preSmykové strmé zlomy regionalneho
vyznamu; 2 — izoklinalne a disharmonické vrasy (dm rozmerov) v tektonickych zlomoch a okoli; 3 — tektonické zlomy v geologickych rezoch;
4 — vrstevnatost, bridli¢natost (°) ¢asto zhodna s vrstevnatostou; 5 — U-Mo mineralizacia stratiformna vtrisena vo vrstvach hornin
— v tufoch, tufitoch, pieskovcoch, bridliciach; 6 — U-Mo mineralizacia zilnikova vo vulkanitoch (metaandezitoch az metabazaltoch) a tufoch;
7 —U-Mo mineralizacia malého vyznamu (indikacie) vo vrstvach a zlomoch; 8 — kremen-karbonatové Zily vyvinuté na plochach bridli¢natosti,
alebo strmych diskontinuitach bez mineralizacie a s mineralizaciou (len v rezoch); 9 — klasty terigénneho kremena. Kédy hornin: 12,
13 — aleurolity a jemnozrnné pieskovce, fialové s laminami a konkréciami karbonatov (autun); 21 — svetlosivé drobnozrnité kremenové
zlepence; 31 — pieskovce, kremernové stredno- az hrubozrnné, sivé az sivozelené lokalne s U-Mo mineralizaciou; 33 — aleurolity fialové,
zelené s laminami a konkréciami karbonatov; 41 — tufy, tufity zelené, zelenosivé pieskové a popolové s U-Mo mineralizaciou — hlavna rudna
poloha; 43 — bazaltoidné metaandezity, metabazalty, tmavozelené az tmavozelenosivé s vyskytmi U-Mo mineralizacie; 45 — aleurolity
fialové, zelené s laminami a konkréciami karbonatov, lokalne s U-Mo mineralizaciou; 441 — tufy pieskové, popolové, tmavozelené, zelenosivé
lokalne s vyskytmi U-Mo mineralizacie; 443 — tufy sivozelené s vitrisenou mineralizaciou pyritu; 445 — tufy, tufity, fialové, sivofialové (saxon);
74 — tufy, tufity, svetlosivé, svetlozelené, svetlofialové, popolové, pieskové; 72 — tufy aglomeratové (lapilové, bombové) acidné.

Fig. 2. Geological cross-section through the KoSice | — KuriSkova deposit (Novotny and Szabé, 2013). 1 — steeply dipping overthrust faults
of regional importance; 2 — isoclinal and disharmonic folds (size in decimeters) in faults and surrounding area; 3 — faults in geological cross-
-sections; 4 — bedding, schistosity (°) is often concurrent with bedding; 5 — stratabound U-Mo mineralization disseminated in rock beds —in
tuffs, tuffites, sandstones, schists; 6 — stockwork U-Mo mineralization in volcanic rocks (metaandesites to metabasalts) and tuffs; 7 — U-Mo
mineralization of minor importance (indications) in beds and faults; 8 — quartz-carbonate veins evolved in the schistosity plain or in steep
discontinuities without and with mineralization (only in cross-sections); 9 — terrigenous quartz clasts. Lithology: 12, 13 — violet aleurolites
and fine-grained sandstones, with laminas and carbonate concretions (Autunian); 21 — light-grey fine-grained quartzose conglomerates;
31 — grey to grey-green, medium to coarse-grained quartzose sandstones, locally with U-Mo mineralization; 33 — violet, green aleurolites,
with laminas and carbonate concretions; 41 — green, green-grey sandy and ash tuffs, tuffites, with U-Mo mineralization — main ore body;
43 — dark-green to dark-green-grey basaltic metaandesites, metabasalts, with occurrences of U-Mo mineralization; 45 — violet and green
aleurolites, with lamina and carbonate concretions, locally with U-Mo mineralization; 441 — dark-green, green-grey sandy and ash tuffs
locally with occurrences of U-Mo mineralization; 443 — grey-green tuffs, with disseminated pyrite mineralization; 445 — violet, grey-violet
tuffs and tuffites (Saxonian); 74 — light-grey, light-green, light-violet ash, sandy tuffs and tuffites; 72 — agglomerate (bomb, lapilli) acidic tuffs.
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sekvencie vrchnych prechodnych vrstiev, ktoré boli doteraz
zname len v zdpadnej ¢asti uzemia medzi Palcmanskou
MaSou a Novoveskou Hutou (Mihdl et al. in Kobulsky et
al., 2001).

Na baze vrchnych prechodnych vrstiev sa nachadza
5 — 20 m mocna vrstva terigénnych aleurolitov fialovej
farby s karbonatovymi konkréciami a vrstvickami,
miestami zelenej farby s vtrdsenou synsedimentarnou
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pyritovou mineralizaciou. Tato poloha reprezentuje
obdobie prerusenia vulkanickej ¢innosti a ma stratifikacny
vyznam.V tejto sedimentérnej polohe sa lokalne nachadza
U-Mo mineralizacia oznaGovana ako rudna poloha 45,
prvykrat zistena na lozisku vrtom LE-K-29, usporiadana
vo forme lamin a vrstvi¢iek (Szabd in Bartalsky et al.,
2011). V nadlozi aleurolitov je vyvinuty komplex vrchnych
prechodnych vrstiev s mocnostou do 200 m, zlozeny
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z dvoch priblizne rovnako mocnych sekvencii s velkou
variabilitou vulkanoklastik.

Spodnu sekvenciu vrchnych prechodnych vrstiev
tvoria tufogénne vrstvy zloZzené z andezitovych tufov.
Ich hlavnymi znakmi su v prevahe tmavsie sivozelené
farby, znaéna kompaktnost vaéSinou jemnozrnitych
vulkanoklastik a mald segmentacia hornin plochami
klivaZe. V spodnej Casti tychto vrstiev sme zistili obliaky
a klasty terigénneho kremena s velkostou 0,5 — 15 cm
v niekolkych neostro ohrani¢enych vrstvach. Ojedinele sa
tu vyskytuje U-Mo mineralizacia, ktora je ¢asto viazana
hlavne na strmé tektonické zény. Molybdenit tiez tvori asto
povlaky — natery na plochéach klivaze v tufoch. V strednej az
vrchnej Casti vrstiev sa nachadzaju polohy s nepravidelne
vtrisenou synsedimentarnou pyritovou mineralizaciou.
Pyrit je tiez sporadicky viazany aj na okraje kremefiovo-
-karbonatovych ziliek. Vo vrchnej ¢asti sa vyskytuju
lapilové, bombové az aglomeratové oligomiktné tufy.

Vrchnu sekvenciu (vrchné tufogénne vrstvy) tvoria
vacésinou psamitické sedimenty s r6znym podielom
vulkanoklastickej zlozky. Typickou je pestrost farieb hornin
s prevahou sivofialovej, ¢asto usporiadanej v laminach,
ktoré maju primarny, ale aj metamorfny pévod. V obidvoch
sekvenciach je zisteny vyskyt jemne, rovnobezne
laminovanych hornin, o ktorych predpokladame, ze patria
do skupiny metasomaticky alterovanych vulkanickych
hornin (andezit — ryolit), avSak ich zloZenie nie je
dostato¢ne preskumané (Gregorovi¢, 2013).

NajvrchnejSim litostratigrafickym ¢lenom v priestore
loziska je grunsky vulkanicko-sedimentarny komplex
s prevahou acidného materidlu. Na jeho baze sme
vysledovali 10 — 40 m mocnu vrstvu aglomeratovych
tufov s lapilovou az bombovou zrnitostou (0,5 — 18 cm).
Jednotlivé klasty v nej maju hribku 0,5 — 2 cm ako
dosledok extrémneho tektonického stladenia. Uvedené
aglomeraty povazujeme za vodiaci horizont grunskeho
komplexu. Je vysledovany v dizke do 2,5 km. V nadlozi
aglomeratov sa nachadzaju vrstvy va¢sinou jemnozrnitych,
svetlych acidnych tufov s mocnostou do 100 m. Zistili sme
tu tiez vyskyt metasomaticky alterovanych vulkanickych

hornin (andezit — ryolit), obdobne ako vo vrchnych
prechodnych vrstvach (Gregorovi¢, 2013), ktoré doteraz
v tejto oblasti neboli zname (Novotny in Grecula et al.,
2011). NajvrchnejSie Casti petrovohorského suvrstvia
a celé novoveské suvrstvie je oddenudované.

V tektonickych blokoch juhozapadne od loziskového
bloku su zistené aj bridlice, pieskovce malomuranskych
vrstiev (len z geologického mapovania) a neuplné vrstvy
novoveského suvrstvia tvoreného prevazne strazanskymi
vrstvami (bridlice, pieskovce s polohami polymiktnych
zlepencov). Pri KoSickej Belej boli vrtnym prieskumom
zistené aj bielovodské vrstvy s polohami evaporitov.

Zaver

Nova etapa geologického prieskumu od roku 2005
priniesla spreshnujuce poznatky o geologickej stavbe
loziska. Geologickym mapovanim a vrtnym prieskumom
boli doplnené informacie a ziskané nové znalosti o lozisku.

V litostratigrafii sme vyclenili spodné prechodné
vrstvy a Ciernohorské zlepence na baze petrovohorského
suvrstvia. V nadlozi hlavného telesa intermediarnych az
bazickych metavulkanitov sa nachadza poloha terigénnych
aleurolitov s podielom karbonatov, enklavy andezitovych
tufov so synsedimentarnym pyritom a andezitovych tufov
s klastmi terigénneho kremena. Za bazu grunskeho
komplexu povazujeme horizont lapilovych az bombovych
aglomeratovych tufov.

Vrstvova klivaz méa opacné sklony v loziskovom
tektonickom bloku (k JZ) oproti subeznému bloku.
Identifikovali sme vyznamné zlomy poklesového charakteru
(614 a 645) smeru SZ — JV, so sklonom 20 — 25° k JZ,
ktorych poznanie prispelo k pochopeniu Strukturnej stavby
loziska, ¢o sa premietlo do tvorby geologickych rezov
a prejavilo sa pri uspeSnom projektovani prieskumnych
vrtov. Tieto zlomy su v nadlozi sprevadzané zénami
detailne zvrasnenych tufogénnych hornin. Priestorovo
boli vy¢lenené a charakterizované zény s obsahom U-Mo
(uraninit, coffinit, molybdenit) mineralizacie a ich vazby
na horninové prostredie (Demko et al., 2011). Lozisko

< Obr. 3. Litostratigraficka kolénka severogemerického permu v oblasti loZiska KoSice | — KuriSkova (Szabé a Novotny, 2013). 1 — sadrovec,
anhydrit a ich brekcie; 2 — vrstvicky, konkrécie karbonatov; 3 — endostraticka brekcia; 4 — klasty terigénneho kremenia; 5 — bridlice, aleurolity;
6 — bridlice az pieskovce; 7 — jemno- az hrubozrnny drobovy a arkézovy pieskovec; 8 — jemno- az hrubozrnny kremeriovy pieskovec,
lokélne az zlepenec; 9 — polymiktny zlepenec — strazansky typ; 10 — tufy, tufity, popolové, pieskové pravdepodobne acidné; 11 — tufy, tufity,
pestré (pravdepodobne acidné); 12 — tufy laminované; 13 — andezitové tufy; 14 — tufy, tufity, lapilové, bombové — acidné; 15 — tufy, tufity,
lapilové, bombové — bazické (neistého zloZenia); 16 — ryolity a dacity; 17 — bazaltoidné metaandezity, metabazalty; 18 — impregnacie
synsedimentarneho pyritu; 19 — impregnacie Fe, Cu v rudnych polohach; 20 — U-Mo zrudnenie stockverkového typu; 21 — U-Mo zrudnenie
Zilnikového typu; 22 — stratiformno-tabuldrne U-Mo zrudnenie; 23 — Cu-U mineralizacia vtrusenad, stratiformna (slivnicky horizont).

Fig. 3. A lithostratigraphic column of the Permian sequences of the North Gemeric zone in the KoSice | — KuriSkova area (Szabé6 and
Novotny, 2013). 1 — gypsum and anhydrite breccia; 2 — carbonate beds and concretions; 3 — endostratic breccia; 4 — terrigenous quartz
clasts; 5 — shales, aleurolites; 6 — shales and sandstones; 7 — fine to coarse-grained greywacke and arkosic sandstone; 8 — fine to coarse-
-grained quartz sandstone; also conglomerate locally occurs; 9 — polymict conglomerate — Straze type; 10 — ash, sandy, probably acid
tuffs, tuffites; 11 — variegated (probably acid) tuffs, tuffites; 12 — laminated tuffs; 13 — andesitic tuffs; 14 — (lapilli, bomb)-acid tuffs, tuffites;
15 — (lapilli, bomb)-basic tuffs, tuffites of unknown composition; 16 — rhyolites and dacites; 17 — basaltic metaandesites, metabasalts;
18 — synsedimentary pyrite impregnation; 19 — Fe, Cu impregnations in ore bodies; 20 — U-Mo mineralization (stockwork type); 21 — U-Mo
mineralization (veinlets type); 22 — stratiform tabular U-Mo mineralization; 23 — disseminated, stratiform Cu-U mineralization (Slivniky
horizon). Defined local lithostratigraphic units and non-formal units: 12, 13 — MarkuSovce sandstones, aleurolites; 21 — Cierna hora
conglomerates; 31, 33 — Lower transitional beds (footwall U-Mo ore body); 41 — footwall tuffogenic beds (main U-Mo ore body); 43 —
basaltic metaandesites and metabasalts (2nd U-Mo ore body); 45 — terrigene aleurolite bed (45 U-Mo ore body); 441 — Lower tuffogenic
beds (3rd U-Mo ore body); 445 — Upper tuffogenic beds; 74 — Grun volcano-sedimentary complex; 91 — Maly Muran beds; 101 — Straze
conglomerates; 102, 103 — StraZe beds; 111, 114 — Biela Voda Beds.
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KuriSkova predstavuje polygenetické endo-/exogénne
hydrotermalne lozisko permsko-/paleoalpinskeho veku so
zdrojmi U-Mo v permskych vulkanicko-sedimentarnych
horninach (Koht et al., 2013). Do hibky nie je toto loZisko
doskimané. Najhlbsi priese¢nik hlavnej rudnej polohy je
v hibke 750 m (vrt 1233). Na zaklade zhodnotenia zistenych
znalosti je mozné so znacnou pravdepodobnostou
predpokladat zistenie loZiska aj v hibke 0 200 — 250 m
vacsej.
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New knowledge about geology of the KoSice | — KuriSkova deposit (Slovakia)

Introduction

The Permian formations of the North Gemeric zone (Figs.
1a, b) are represented by the Krompachy Group as defined by
Bajanik (in Bajanik et al., 1981). They consists of the Knola,
Petrova hora and Novoveska Huta formations (Fig. 3; Novotny
and Mihal, 1987; Vozarova and Vozar, 1988; Mihal et al., 1994,
in Kobulsky et al., 2001). Novotny and Mihal (1987) divided
the Knola Formation into two lithostratigraphic units: the
Murarn conglomerates and overlying MarkuSovce sandstones.
The Petrova hora Formation (Bajanik et al., 1981), named
after Peter’s hill, is located between town of Krompachy
and the Stefanska Huta village. The Petrova hora Formation
encompasses dominantly the basic, intermediate and acid
volcanogenic rocks, as well as variety of terrigenous sediments.
These lithological units are not equaly present throughout
the course of the formation. The Novoveska Huta Formation
(Novotny and Mihal, 1987) is formed of the StraZzansky kopec
Beds represented by conglomerates, sandstones and shales,
and the Biela Voda Beds represented by evaporites, shales
and sandstones. The KoSice | — KuriSkova deposit is located
in the Petrova hora Formation in the Novoveska Huta volcanic
complex.

The main occurrences of uranium mineralization in
Slovakia are located along the northern margin of Gemericum
from Dankova (southwest of Stratena village) to Myslava
village (near KoSice) in almost continuous, 0.2 to 6 km wide
and 80 km long belt of Permian rocks. The superficial course of
the Permian belt depends on the thickness of rock sequences,
tectonic setting and the erosion cut. Permian rocks are locally
overlapped by Mesozoic carbonates (Galmus area). In the
western part of Gemericum, the Permian belt is in tectonic
contact with the Veporic Unit. In the middle part of their course,
the Permian sequences are northwardly immersed under the
Mesozoic carbonates and Paleogene sediments. Directly in
the area of Kosice | — KuriSkova deposit (Fig. 1), the Permian
sequences are overthrusted on the Crmel Group, and both are
overthrusted on the Veporic Unit.

Methodology and results of exploration

A new stage of geological exploration in the deposit area
began in 2005. This exploration resulted in new significant
geological findings. The exploration was focused on the
detection of the presence of mineralization in the license
area; verification of the continuation of previously known ore
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structures and detection of new mineralization zones in the
deposit surrounding area; verification and categorization of
resources; determination of hydrogeological characteristics of
the area; verification of old data about geological and tectonic
setting of the deposit; and positions and quality of ore bodies
in different parts of the deposit.

Since 2005, altogether 137 exploration boreholes were
drilled in the deposit area and its surroundings, including
hydrogeological and geotechnical boreholes, using a core
orientator. Measurements on the core using an orientator were
added to measurements of tectonic structures obtained from
outcrops and resulted in new data about the inclination of
rock strata in tectonic blocks in deposit surroundings. At the
same time, geotechnical parameters of rock complexes were
measured. The known lithostratigraphy of the deposit was
verified and updated, applying new geological mapping and
exploration drilling.

Tectonic structure of the deposit

Permian rocks in the KoSice | — KuriSkova deposit have
a typical fold-thrust tectonic setting. In the deposit block, the
rock beds demonstrate a strong tectonic overprint. Planar
structures are trending NW-SE, and dipping to SW. Tectonic
overprint, revealed by macrotectonic observations, has
produced a dense cleavage, especially in the Grun volcano-
-sedimentary complex. We have also noticed that the cleavage
and bedding are almost parallel, representing the “bedding
cleavage’”

Using detailed surface mapping, several tectonic blocks
were allocated. In the parallel tectonic blocks located SW of
the deposit block, the cleavage is dipping to the NE, on the
contrary with the deposit block (Szabd et al., 2012). We assume
that the shear thrust faults reduced each of the rock sequences
and re-arranged them into a fan form, which opened up on
the surface. The assumption that the steeply erected beds
represent the arms of folds has been not yet verified.

The macro- and micro-tectonic observations of the coarse
grains in the psammitic volcaniclastics in the hanging-wall
Novoveska Huta complex, especially the quartz exoclasts,
have revealed an expressive rotation of these clasts, forming
the mantled porphyroclasts. The flow cleavage, according to
Azgirej’s (1956) classification (in Vachtl and Jaros, 1968) is
observed mainly in the fine parallel laminated clastics rocks,
segmented according to the lamination planes by micro,
or even macro-slips into lithons. Plastic deformation and
microshears considerably contributed to overall deformation
of the sequence. Clasts in lapilli and bomb tuffs of the Grun
complex are without exception extremely compressed and
flattened, including basic tuffogenic material. The XY plane
of the clasts is 3—10 times larger than the thickness of the
clasts (XZ plane), depending on their lithological type. Strong
flattening of spherical objects in the Eastern contact zone of
Gemericum with Veporicum due to Alpine ductile deformation
was revealed by the pebble deformation analysis already by
Gazdacko (1994).

The extent and degree of tectonic overprint is exceptional
in the hanging-wall volcaniclastics — the lapili to bomb
agglomerates of the Grun volcano-sedimentary complex. In
the 5-50 m thick subhorizontal zones, predominantly the acid
tuffs are folded into a dense system of macro to micro folds
with axial planes of folds dipping 5-25° towards SW. We are
attributing these strongly deformed zones to the evolution of
subhorizontal to moderately inclined faults dipping 20-25° to
SW (marked as 614 and 645 in the deposit; Fig. 2).

The oldest faults in the deposit are represented with the
longitudinal shear-thrust faults, dividing tectonic blocks in
NW-SE direction. These faults we relate to overthrusting of

Gemericum on the Veporicum as a result of an Alpine collision
in the AD; phase (Németh, 2005). In described territory, this
group of faults encompasses also the NE-vergent Alpine
overthrusts of the Lower Paleozoic Rakovec zone on Permian
sequences of the Krompachy Group, as well as Permian
Krompachy Group on Carboniferous Crmel Group.

The subhorizontal fault 614 dipping 20° to SW belongs into
the category of younger faults, causing the decrease (sliding)
of overlying sequences to SW by 20—-100 m (Fig. 2; Novotny in
Bartalsky et al., 2011). In its overlier, also next parallel faults
were found in the deposit. Fault 645 dipping 25° to SW is closely
related to the deposit itself (Szabd in Bartalsky et al., 2011). As
a hanging-wall border, this fault delimits the U-Mo ore body,
marked with code 45. These faults relate to the extensional
normal faulting in the post-collisional AD, unroofing phase
(Németh, 2005). The deposit is also significantly destroyed
by the system of younger lateral normal and thrust faults of
the W-E and NE-SW directions. These faults, steeply dipping
north, are affiliated with the AD; phase (Németh, I. c.). They
divide the NW-SE trending lithological strips, and by this way
they form the block structure of the deposit. Other, the NW-SE
trending strike-slip faults of the AD; phase, usually represent
reactivated AD, overthrust planes.

The destruction of rocks in the deposit, recorded in
boreholes, examining the geotechnical properties of rock
complexes, is more complex. An influence of tectonic zones can
be monitored on geotechnical parameters of rocks (Fracturing
of the Drill Core RQD Parameter, Deere, 1964). We can state
that inside the deposit, where the higher concentration of ore
occurs, the lower percentages of RQD are recorded than in
the metavolcanic body on the margins of the deposit. Average
RQD values are 25—-40 % for metavolcanic body in the centre
of the deposit (e.g. the LE-K-74) and 60-80 % at the margin
of deposit (e.g. LE-K-67). Fracturing, causing the higher joint
permeability, may have a direct relation with the mineralization
process.

Lithostratigraphy in the deposit

The deposit area is built of rocks of the upper part of Knola
Formation (Marku$ovce sandstones) and almost of the entire
Petrova hora Formation (Figs. 2 and 3). The Muran basal
conglomerates of the Knola Formation were not detected in
the deposit area and its surrounding. These could have been
tectonically reduced or are primarily missing. The immediate
footwall of the main ore body of the deposit is represented
with the MarkuSovce sandstones, which consist of violet
aleurolites and sandstones with fragments and beds of Fe
carbonates, with positions of fine to medium-grained light to
dark-green sandstones. In these aleurolites and sandstones
we sporadically found the limonitized and hematitized fine-
-grained schists and sandstones with Cu-U mineralization,
which belong to Slivniky horizon (Szab¢ et al., 2012). Slivniky
horizon was first described in Slivniky locality, MarkuSovska
dolina valley and SW from the Velka Knola hill (Novotny and
Mihal, 1987).

Violet aleurolites and sandstones continuously but quickly
pass into the fine-grained light to grey-green tuffs up to tuffites,
in which the main U-Mo ore body is developed. Mineralization
is regularly and irregularly disseminated in tuffs, often parallel
with lamination. It forms continuous interbed, rarely two
interbeds, being separated by nonmineralized one. These tuffs
belong to the Petrova hora Formation, which begins at the base
with the Cierna hora conglomerates, firstly described south of
the Stratena village. Their first occurrence in the deposit was
found in the borehole LH-K-10A (Fig. 2) and in other three
boreholes having the thickness 0.3-0.7 m (Szabé in Bartalsky
et al., 2011). The conglomerates are fine-grained, oligomict,



68 Mineralia Slovaca, 46 (2014)

grey in colour, containing pebbles of quartz, quartzite, as well
as quartzy sandstone. Their occurrence at the Kuriskova deposit
is important for the areal correlation, on the surface in the
deposit they are sporadic, but they can be seen from the Vodna
Bafa Cu deposit towards the Kamenny hrb locality in the
evolution of small lenticular bodies of several meters in length.

In the overlier of the Cierna hora conglomerates, thin
interbeds of fine to coarse-grained light-green to grey-green
sandstones and interbeds of fine-grained light-green to violet
schists locally occur. We mark them as the Lower transitional
beds (Fig. 3). The Lower transitional beds are due to their
uneven area distribution defined only as an informal unit
(Novotny and Mihal, 1987). These beds are locally mineralized
in the footwall position of the U-Mo ore body, as well as locally
hematitized. The mineralization in rocks has a similar texture
to one in main ore body. In the area, where the Cierna hora
conglomerates or Lower transitional beds are not evolved,
violet aleurolites (MarkuSovce sandstones) pass through
directly into the fine-grained light to grey-green footwall tuffs to
tuffites of the main ore body.

The hanging-wall body of metavolcanites is formed of the
grey to grey-green basaltoid metaandesites to metabasalts,
locally metadacites (Gregorovi¢ in Mihal et al., 1996), which
are significantly criss-crossed by several generations of
multidirectionally oriented quartz-carbonate veinlets. In
the body of these metavolcanites a local U-Mo stockwork
mineralization occurs, marked as second ore body associated
mainly with the margin/border of already mentioned quartz-
-carbonate veinlets, which often occur together with hematite.

In a several meters thick bed of tuffs, forming overlier of
metavolcanites, U-Mo stockwork mineralization locally occurs
(third ore body), being similar to that in metavolcanites. This
bed forms roof of the Novoveska Huta volcano-sedimentary
complex. Next it is found in the upper transitional beds, which
were previously known to be present only in the western part
of the area between Palcmanska MaSa and Novoveska Huta
(Mihal et al. in Kobulsky et al., 2001). Their base is developed
of 5-20 m thick bed of purple terrigene aleurolites with
carbonate concretions and small green beds with disseminated
synsedimentary pyrite mineralization. This position represents
a period of interruption of volcanic activity and has an important
significance in stratification. In this sedimentary bed the U-Mo
mineralization locally occurs marked as “ore body 45’ This
ore body was for the first time observed in borehole LE-K-29
(Szabd in Bartalsky et al., 2011).

In the hanging-wall of aleurolites, a complex of Upper
transitional beds, being up to 200 m thick and composed of two
approximately equally thick sequences with large variability of
volcaniclastics, is developed.

The lower sequence consists of lower tuffogene beds
which are composed of andesitic tuffs. Their main features are
the predominantly darker grey-green colour, the considerable
compactness of the fine-grained volcaniclastics, and the small
segmentation of rocks on cleavage surfaces. In the lower part
of these beds, in this strata level the pebbles and clasts of
terrigene quartz of 0.5—-15 cm size occur in several indistinct
thin beds. Rare occurrence of U-Mo mineralization is often
conected with the steep tectonic dislocations. Molybdenum
also occurs as a film and rim on cleavage planes in tuffs. In the
middle to the top part of these beds, positions with irregular
impregnated synsedimentary pyrite mineralization occur. Pyrite
is also bound sporadically to the edges of quartz-carbonate
veins. In the upper part, lapilli, bomb to agglomerate oligomict
tuffs occur.

In the upper sequence, the upper tuffogene beds are
mostly formed by psammitic sediments with different ratios

of volcaniclastic component. A variety of rock colours with
a grey-violet predominance, often arranged in laminae,
are of primary, as well as of metamorphic origin. In both
sequences, the occurrence of fine, parallelly laminated rocks
were detected, which we assume to belong to the group of
metasomatically altered volcanic rocks (andesite — rhyolite),
but their composition is not sufficiently explored (Gregorovi¢,
2013).

The uppermost lithostratigraphic unit in the deposit area
is represented with the Grun volcano-sedimentary complex
with predominating acidic material. On its base, a 10-40 m
thick bed of agglomerate tuffs, with lapilli to bomb tuffs of 0.5
to 18 cm size, was traced. Individual clasts have a thickness
only of 0.5-2 cm as a result of extreme tectonic shortening.
We consider already mentioned agglomerates as a guiding
horizon of the Grun complex. It is approximatelly 2.5 km long.
In the hanging-wall of agglomerates beds, mostly fine-grained,
light acid tuffs thick up to 100 m occur. Also occurrences of
metasomatic alterated volcanic rocks (andesite — rhyolite)
were found here (Gregorovi¢, 2013), which in this area were
not known until now (Novotny in Grecula et al., 2011). The
uppermost parts of the complex are exposed.

In the southwest of the deposit, an incomplete beds of
the Novoveska Huta Formation occur, being formed mainly
with the StraZzansky kopec Beds (sandstones with interbeds
of polymict conglomerates). Close to the KoSicka Bela village
also the Biela Voda Beds with evaporites were found.

Conclusion

Since 2005, a new stage of geological exploration, based
on geological mapping and exploration drilling, has brought
additional knowledge about the geological setting of the
KuriSkova U-Mo deposit.

Concerning lithostratigraphy, the Lower transitional beds
and the Cierna hora conglomerates as the base of the Petrova
hora Formation were defined during our recent exploration.
In the hanging-wall of the main body of intermediate to basic
metavolcanites, the terrigene aleurolites were determined,
containing carbonates. Here we found enclaves of andesite
tuffs with synsedimentary pyrite and andesite tuffs with clasts
of terrigene quartz. A significant horizon of lapilli to bomb
agglomerate tuffs, which can be considered as a base of the
Grun complex, was also verified.

We described the “bedding cleavage” and different
inclinations of beds in the tectonic block of the deposit (towards
SW), contrasting with that in the parallel block. Significant
normal faults (faults 614 and 645) trending NW-SE were
identified, having an inclination of 20—25° towards the SW. This
knowledge contributed to understanding of the structure of the
deposit, which-in-turn led to constructing geological cross-
-sections, as well as successful exploration boreholes. These
faults are in the hanging-wall, where they are accompanied
with the zones of tuffogene rocks with a micro-scale folding.
We have defined and characterized zones with U-Mo
mineralization content (uraninite, coffinite, molybdenum), and
their connection to a rock environment (Demko et al., 2011).
The KuriS8kova U-Mo deposit represents a polygenic endo/
exogenous hydrothermal deposit of the Permian/Paleo-Alpine
age, with metals sourced in Permian volcano-sedimentary
rocks (Kohut et al., 2013).

This deposit has not been explored to the depth yet.
The deepest borehole intersection of the main ore body is at
a depth of 750 m (borehole 1233). Based on our evaluation,
it is possible to assume with considerable confidence the
existence of the deposit also 200-250 m deeper.



