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DIMITRIJ ANDRUSOV

O POVODE SLOVENSKYCH DOLOMITOV
A DOLOMITOVYCH ,,PIESKOV*®

(Tab. ITI, ruské a anglické resumé)

Slovensko je neobyéajne bohaté na dolomity, ktoré v mnohych zemiach
pouzivaji ako cenné nerastné suroviny. Napriek tomu ich praktické vy-
uzitie je doteraz na Slovensku minimélne. Dolomity tvoria na Slovensku
pocetné skaly, vrchy a celé horské skupiny. Pritom s obycajne prestipené
po¢etnymi puklinami nepravidelného usporiadania, prechadzaji do dolomi-
tovych brekeii a do kavernéznych dolomitov vzniknutych celkovym tekto-
nickym rozdrvenim dolomitov, najmé pri presunovych plochach a druhot-
nym stmelenim produktov rozdrvenia. Vedla toho sa vyskytuju v suvise
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s viac-menej pevnymi dolomitmi tiez sypké tutvary, zlozené z drobnych zin
delomitov, ktoré sa bezne oznacujii ako dolomitové ,piesky®.

Pri pracach spojenych s praktickym zhodnotenim slovenskych dolomitov
som sa zaoberal pévodom jednotlivych dolomitickych hornin Slovenska. Pri-
tom som sa opieral aj o chemickt povahu prislusnych Gtvarov, najméi na za-
klade chemickych analyz, ktoré robil inz. Eduard Martiny (Pracovisko
pre geologiu SAV). Slovenské dolomity st rézneho veku a rézneho pdvodu.
Co do pdvodu stdrznych dolomitov mdzeme odligit tieto kategérie:

1. dolomity primarne-sedimentarneho povodu, vzniknuté chemickym
zrazanim z roztoku vo vodnej panve,

2. dolomity diagenetického povodu, pripadne diageneticko-epi-
genetického pdvodu, vzniknuté pdsobenim rozpustnych horeénatych zléenin
z morskej vody na usadzujlce sa vapenité bahnéa alebo uz spevnené vapence
na dne mora,

3. dolomit hydroterméalneho povodu vzniknuty: a) na rudnych
zildch zrazanim z hortcich podzemnych vod, alebo b) metasomatic-
kym posobenim podzemnych vod, obsahujicich horeénaté zlieninv na
pevné vapence.

Dolomity kategorii 1, 2 a 3b sa vyskytuju na Slovensku v réznych utva-
roch, od karho6nu do liasu, najmé vSak v triase. V triase sa dolomity
vyskytuji v roznych obzoroch a v mnohych tektonickych pasmach.

Dolomity, ktoré mozno povazovat za horniny priméarno-sedimen-
tdrno-chemického pdvodu, vyskytuji sa asi dost zriedkavo, a to asi
len v triase. Na niektorych loziskach sadrovea, napr. v sadrovei od Zablatia
pri Trencine, kde sa dobyval, boli zistené SoSovky tmavych, mikrozrnitych
dolomitov o hrubke najviac 10 em. PretoZe sa vyskytuji uprostred telies
sadrovca, ktory vznikol urcite ako hornina chemického pévodu, aj dolomity
treba povaZzovat za horniny toho istého povodu. V danom pripade ide o st-
vrstvie vrchného triasu vo facii tzv. karpatského keuperu pieninskej série
bradlového pasma. Podobné stuvrstvie kriznanského prikrovu oblasti jader-
nych pohori neobsahuje lozisk4 sadrovea, zato st v lom pocetné, obycajne
tensie (10—50 ecm), malokedy hrubsie, polohy mikrozrnitych, modroSedych
dolomitov (v minulosti ozna¢ovanych ako , Keuperdolomit*). Aj ked v da-
nom pripade sedimentarno-chemicky povod tychto dolomitov nie je isty, je
pravdepodobné, Ze patria k tejto skupine hornin, vzniknutych v lagunirnom
prostredi. Pri pojednavani o dolomitoch sedimentérno-chemického pdvodu
treba uvazovat tiez o vzniku tzv. kavernéznych dolomitov (,,Rauch-
wacke", ,corgneule’), ktoré sa najdu asi vyluéne v spodnom triase. Ide
o zltkasté porovité horniny, v ktorych niekedy mozno pozorovat mnozstvo
drobnych tulomkov vapenca, inokedy mnoZstvo pérov a dier, vzniknutych
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druhotnym rozpustenim uvedenych ulomkov. Cast hornin oznacovanych
ako kaverndzne dolomity vznikla iste, ako uz bolo uvedené, tektonickou
cestou, rozdrvenim dolomitov pri presunovych plochach. Kavernézne dolo-
mity tohto druhu sa najdu v roéznych, vapencovo-dolomitovych stvrstviach.
Ista kategoria kavernéznych dolomitov vystupuje v podobe SoSovkovitych
vloziek v spodnotriasovych, verfénskych bridliciach takmer vSetkych sérii
centralnych zapadnych Karpat. St teda viazané na isty stratigraficky obzor.
Nie je mozné vylucit ich tektonicky povod, avSak nepozname povodné hor-
niny (dolomity), ktorych drvenim by mohli vznikniit. Dost mohutné masy
kaverndznych dolomitov, celkom podobného razu ako inde vo verfénskych
vrstvach, najdeme v obklopeni niektorych, sadrovcovo-anhydritovych telies
vo verféne pri Grétli. Tu teda kaverndzne dolomity st v akejsi stvislosti
s horninami vzniknutymi pri odparovani. Preto je na mieste aj kavernézne
dolomity vo verféne povazovat za horniny sedimentarno-chemického po-
vodu, aj ked nie je mozné problém ich vzniku povazovat za rieSeny.
Dolomity diageneticko-epigenetického povodu si najrozsire-
nejsie na Slovensku. Mavaji svetloSedit alebo tmavoSedu farbu, byvaji
mikrokrystalické, jemnozrnné, ale ¢asto aj hrubozrnné. Vyskytuji sa len
zriedkavo v podobe stvrstvia s jasnym zvrstvenim. V&éSinou su masivne,
nevrstevnaté, Ich hriibka je niekedy zna¢na, 200—300 m. Aj ked poévod
niektorych dolomitov treba nateraz oznacit ako kryptogénny, predsa mame
isté ddkazy, Ze ide o horniny, ktorych povodny material vznikol ako sedi-
mentarna hornina v morskom prostredi. O tom svedéi casty vyskyt dasy-
kladecei, koralov, ostfiov jeZoviek a tiez zvySkov oolitickej struktary v slo-
venskych dolemitoch. Pravdepodobne pévodné horniny boli vaApencami,
resp. vapenitymi bahnami a premena v dolomit sa uskutoénila pochodom
zatla¢enia vapnika hor¢ikom za diagenézy, t. j. pochodom, ktory sa dnes
vSeobecne priptidta ako najobvyklej$i pochod pri vzniku dolomitov. Vic-
§ina dolomitov ukazuje velmi rovnomerné litologické zlozenie. Ako uka-
zuji podetné chemické analyzy, chemické zloZenie je v jednotlivyech ma-
sach dolomitu dost rovnorodé. Preto nie je mozné pochodom epigenetickym,
rovnomernost v zlozeni dolomitov. Na prechode medzi podloznymi vapen-
cami gutensteinskymi a dolomitmi ¢asto badat, ze lavice, dost hrubych va-
pencov a polohy dolomitov sa opakovane striedaju, pritem oba éleny zacho-
vavaju pravidelnu vrstevnat povahu. Len v triase gemerid st zname masy
dolomitov, o ktorych sa predpoklada, ze maju tvar SoSoviek, a to vysvetlo-
vali ,rifovou'‘ povahou vapencovych mas, z ktorych tieto dolomity vznikli.
Len dolomitické horniny stredného triasu vysokotatranskej série Vysokych
Tatier ukazuji celkom ini povahu ako ostatné dolomitické atvary Karpat.
1 tu niekedy vidime viac-menej pravidelné striedanie lavie svetlych mikro-

186



krystalickych alebo jemnozrnnych dolomitov s lavicami tmavych vapencov.
AvSak v mnohych pripadoch dolomitizované partie maja celkom nepravi-
delné obmedzenie, hranica vapenec—dolomit niekedy ide naprie¢ lavie, st
zname brekciovité partie, v ktorych tilomky st z vapenca a tmel z dolomitu,
alebo naopak. Vidiet tiez pruhy vo vapencoch, ktoré st len ¢iastoéne dolo-
mitizované, partie vapenca, prestipené hustou siefou Zziliek a hniezdami
dolomitu celkom nepravidelne usporiadanych (tab. III, obr. 1). Tieto zjavy
zase najlahsie objasnime diagenetickymi pochodmi, ktoré v danom pripade
pod vplyvom réznych lokalnych podmienok prebiehali nerovnomerne. Nie je
mozné vylucit aj epigenetické téinky.

Povod vapencov, z ktorych vznikli dolomity, bol zaiste rozliény, podla
veku a prislusnosti k réznym sériam. Vo viésine pripadov povod vapencov,
z ktorveh dolomity vznikii, nie je mozné stanovit. Pri dolomitizacii nastala
d'alekosiahla, rovnomerna krystalizacia, pri ktorej organizmy — povodcovia
vapencov alebo vObec ich povodnad povaha, boli znic¢eni. Len zriedkavo ba-
dame naznaky zloZenia pévodnej horniny, ¢asto viditelné iba z nerovnomer-
nej pigmentacie, ktora dovol'uje vidiet zvysky organizmov, aj ked’ cela hor-
nina je rekrystalizovana. V zriedkavych pripadoch v dolomitoch badat aj
makroskopicky ich povodné zloZenie — zvysky organizmov — Kkorale, va-
penité riasy atd’

Do nedavna skoro vSetky dolomitové horniny boli povazované za triasové.
Vyskumy T. Gregora ukézali, Ze na juZznom Slovensku dolomity st
znatne rozsirené v karboéne. V niektorych pripadoch badat, Ze dolomity
tvoria pravidelné lavice v sérii karbonskych hornin, najmé vapencov (po-
rovnaj D. Andrusov, 1953, str. 802). V karbéne, pravda, st zname dolo-
mity aj metasomatického povodu; o nich bude reé¢ d'alej. AvSak viéSinu
dolomitov, v prvom rade tie, ¢o tvoria pravidelné lavice uprostred hornin
karbénu, treba povazovat asi za diagenetické. Povod vapencov, z ktorych
dolomity vznikli, treba oznacit za kryptogénny.

Najvicsie rozSirenie maji dolomity v strednom triase. V subta-
transkych prikrovoch v anise dolomity nie st vyvinuté. Naproti tomu v Ju-
hoslovenskom krase lavicovité, tzv. ,kockové* dolomity st zname vo vrch-
nej casti spodného anisu. Vo vrchnom anise st zname $o8ovkovité
telesd zrnitych ,,cukrovych* dolomitov. Posledné Homola (1951) pova-
zoval za dolomitizované rify (pozri v dalsom), zvy$ky povodnych
wrifovyeh' organizmov viak neboli najdené, vapence a &iastoéne aj dolomity
obsahuji zato vela dasykladacei (oligoporely, fyzoporely). Najvidsie
masy dolomitov sa najdu v ladine. V kriznanskom prikrove a éasto 2j
v chofskom, cely ladin je z dolomitov. Naproti tomu v Juhoslovenskoem
krase dolomity tvoria v obzore povazovanom za ladin iba vidésie SoSovky.
Okolité svetlé vapence typu ,Esino st éasto zretene organogénne, obsa-
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huju koraly, huby (Pharetrones) a najmi diplopory a teutloporely. V sub-
tatranskych prikrovech dolomity tvoria v ladine véc¢sinou moené savrstvia.
Vaesinou neobsahuju organizmy, st mikrokrystalické alebo rovnomerne
hrubozrnné. Treba ich znova povaZovat za vzniknuté diagenetickou cestou,
a vapence, ktorych premenou vznikli, si kryptogénneho pdovodu. To plati
najmi o dolomitoch ladinu kriznanského prikrovu. V Malej Fatre boli
najdené v tomto obzore dolomity, ktoré ukazuju zvysky oolitickej textury,
zrejme vznikli z oolitickych vapencov. Cast vapencovych hornin,
z ktoryeh vznikli dolomity, mohia byt aj neooliticko-chemického poOvodu,
vo vicSine pripadov treba ich vSak oznacovat ako kryptogénne. V chocéskom
dolomite tiez castejSie nendjdeme Ziadne stopy ich povodného zlozenia,
predsa v niektorych pohoriach, vo vybruse, ako aj makroskopicky, badidme
poéetné tilomky organizmov — kodiacei, dasykladacei a inych, inokedy celé
trsy koralov. Vo Vel'kej Fatre stopy povodného zloZenia choéského dolomitu
badat v niektorych dolinich (Zarnovicka, Blatnicka) na kazdom kroku na
navetranych balvanoch. Vidiet vrstevnaté usporiadanie tlomkov organiz-
mov, aj ked v dolomitoch nie je vyvinuta lavicovitost. Dolomity tu teda
pochéadzaju z vapencov, ktoré samy vznikli nahromadenim tlomkov orga-
nizmov a mali pévodne najskor povahu tzv. gravelovych vapencov. Ako
som to uZ zdoOraziioval, ide o horniny fytogénneho povodu, ale nie o rify.
Existovali tu porasty rias, najmi Diplopora annulata, t. j. akési , travniky*
na dne triasového mora pokryté riasami, na ktorych sa ,,pasli viic¢sie plze,
ktorych zvysky st v choéskom dolomite podetné. Zivili sa riasami, Choéské
dolomity teda nie st tzv. ,biohermnymi® vapencami a netvoria ,,0n-
koidy* uprostred sedimentov pravidelne stratifikovanych stratoidov
(porovnaj Koroluk I K., 1952).

Po tychto poznamkach treba preskiimat spravnost nazoru na ,rifovy*
p6vod dolomitov ladinu a vrechného anisu Juhoslovenského krasu. V nie-
ktoryeh tychto dolomitoch boli najdené dasycladacei. Avsak tieto s dasté
tiez v okolitych vapencoch. Vo vapencoch ladinu st velmi pocetné koraly,
Spongie a riasy, a preto nie je mozné povedat, Ze v dolomitoch je viac
nrifovyeh' organizmov ako v okolitych vapencoch. Nazor na ,rifova‘ (lep-
sie onkoidovil) povahu dolomitov uz davnejsie vyslovili pre dolomity stred-
ného triasu (Sarldolomit a Schlerndolomit) Juznych vapencovych Alp, a to
Richthofen a Mojsisovics (1879). V dalSom sa ukazalo, ze ,,rifovy*
tvar dolomitovych telies je v znaénej miere ovplyvneny tektonickymi po-
chodmi (porovnaj Pia, 1930, str. 156). Pritom novsimi pracami, ako uvadza
Pia (L c¢.), v niektorych pripadoch ,rifova‘ (onkoidova) povaha do-
lomitov ladinu bola preukazana. Bolo moZné dokazal, Ze ojedi-
nelé ,,bochniky* dolomitov a pravda aj vapencov Juznych vapencovych Alp,
vyenievali v dobe ich vzniku nad stéasne vznikajicimi polohami tufov na
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morskom dne. V Alpach uz Mojsisovics zistil jestvovanie blokovych
partii a prechodnych utvarov pri okraji rifov. Nijaké podobné zjavy na Slo-
vensku neboli zistené. Dolomitové ,rify* tu vystupuji uprostred tiez ne-
vrstevnatych alebo nedokonale vrstevnatych vapencov, Tufogénne alebo
vobec vulkanogénne superkrustalne utvary v strednom triase Slovenska
chybaja, alebo st vynimkou, a preto sticasné vystupovanie tufov a karbo-
natickych hornin, také typické pre Juzné vapencové Alpy, tu chyba. Zdalo
by sa, ze tento nedostatok tufov nema stvis s otazkou jestvovania rifov
v triase. V skutocnosti to tak nie je. Nie je mozné prirodzene predpokladat
priamy vztah medzi vznikom rifov a tufmi. Stidium pomerov v recentnych
moriach, kde st vyvinuté koralové rify, poucuje, Ze usadenie aj nepatrnej
vrstvicky vulkanického tufu zabranuje dal$i rast rifu, je pri¢inou jeho
samrtia® (porovnaj Guilcher, 1955, str. 373, pozn. Barrabé). V Juz-
nych vapencovych Alpach rify rastli tam, kde im tuf usadenie dovoloval
a ,,nezabijal” vznikajuce rify. Ni¢ podobného nie je mozné predpokladat na
Slovensku. Vylué¢it rifovy povod niektorych dolomitickych telies nie je
mozné, tak isto ako niektorych partii okolitych vapencov. AvSak nie je
mozné podat o tom jasny dokaz. Pri¢iny nerovnomernej dolomitizécie vapen-
covych usadenin stredného triasu Juhoslovenského krasu neboli doteraz
zisteneé, iste to vS8ak nebola rifova povaha prislusnej Sosovky.

Vo vrchnom triase hrubsie polohy dolomitov sa najdu v cho é-
skom prikrove, kde je vyvinuty znamy hlavny dolomit. Niekedy
je lavicovity, inokedy masivny. Organogénna povaha tu nikdy nebola zistena.
Jediny zvySok organizmov v nich najdeny je Megalodon triqueter pannonica
Frech atym jepreukazany morsky pdvod hlavného dolomitu. Ide tu zrejme
znova o dolomitizaciu morskych ttvarov kryptogénneho pévodu za diagenézy.

Dolomitové polohy a dolomitické partie si1 zndme v titvaroch oznaédova-
nych ako borinsky (ballensteinsky) vapenec Malych Karpat, ktoré M a-
hel (1952) pocita k liasu obalu jadra Malych Karpat. I tu snad' ide o pévod
diageneticky, aj ked' snad’ mohlo mat vplyv aj rozruSovanie (brekcie) dolo-
mitov triasu tej istej série. Dolomitové brekcie st pogetné v bazalnom pa-
leogéne oblasti jadernych pohori, ale tu ide nepochybne o usadenie dolomi-
tového detritu, pochadzajiceho z rozruSovania triasovych dolomitov.

O dolomite na rudnych zilach Slovenska tu nebudeme hovorit. Dolomity
metasomatického povodu maji malé rozsirenie na Slovensku (porovnaj
Gregor, 1951). Sprevadzaji niekedy telesi magnezitu v karbéne a s
zname najmé z okolia Ruzinej. Tu tvoria okrajové pasma magnezitovych
telies, s jemnokrystalické a niekedy tvoria uzatvoreniny v magnezite, Do-
lomit niekedy tvori vyplii puklin v magnezite. V okrajovych dolomitickych
partiach sa vyskytuji niekedy dokonale vykrystalizované klence z dolomitu
(,,konsky zub* banikov). Vznik metasomatickych dolomitov, spolu s magne-
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zitmi, je viazan§ na jestvovanie SoSovkovitych telies povodne vapencov
a pritom ¢istych, v inych horninach — bridliciach, nec¢istych vapencoch atd.
V tomto pripade by mohlo ist povodne o ,rify* (onkoidy), ¢o je doloZené
mnozstvom kolonidlnych koralov, ktoré sa nachadzaju v periférnych cas-
tiach magnezitovych telies.

Diagenetické dolomity Slovenska maji, ako sme uviedli, dost rovnorodeé
chemické zlozZenie. Vo viésine pripadov ide o takmer ¢isté dolomity
s nepatrnym obsahom SiO; (vaéSinou menej ako 0,5 %) a R.,0; (obycéajne
menej ako 1—1,5 % ). Pomer MgO k CaO je vel'mi blizky pomeru v ¢istom
dolomite. Sti odehylky v obidvoch smeroch, obycajne nie vécsie ako o 1 %.

Znamym sprievodcom slovenskych dolomitov st tzv. dolomitové
piesky. Ide o utvary zlozené z hrubsich zfn dolomitu, ktoré maju sypku
povahu a niekedy obsahuil aj vicsie tlomky dolomitov, niekedy ide o dolo-
mitovy prach. St éasto velmi ¢isté (SiO, pod 0,60 %, R.O; pod 0,33 %)
a obsahuji niekedy viac MgO ako vyzaduje chemicky vzorec dolomitu. Pre
svoju vel'kt ¢istotu maji praktické pouZitie v sklarstve (Mnichova Lehota).
V mnohych pripadoch dolomitové piesky sa vyskytuju iba pri povrchu
terénu a do hilbky prechédzaju do skalnatej horniny. Téato povrchova vrstva
dolomitovych pieskov ma obyéajne roznu, ale nie velka hrabku 2—5 m. Jej
vznik treba zrejme pocitat za produkt povrchového vetrania —
v podstate o mechanicky rozpad dolomitov na jednotlivé zrna. Tento pochod
je asi ulahéeny zloZenim mnohych dolomitov z romboédrov, ktoré nevnikaji
do seba a maji pomerne maly povreh vzajomného styku. Ide v podstate
o recentné a Stvrtohorné paraeltivium vzmysle Polynova
(1934, str. 228), t. 3. o tzv. zvyS8kovi kéru vetrania (porovnaj
Ginzburg, 1946).

Pri roznych stavebnych, najmi tunelovych pracach boli vSak najdené
dolomitové piesky aj v znaénych hibkach pod povrchom zeme. Tu vypliiaji
pukliny a hniezda. Pri stavbe harmaneckého tunela znacne stazovali stavbu
preto, Ze piesky z vyplne puklin, nasytené podzemnou vodou, zrutili sa do
tunela. Jestvovanie takychto viac-menej zvislych pasem v dolomitoch je
zndme v roznych pohoriach. St nebezpeéné najmi pri vodnych stavbach.
Vznik pieskov by aj tu bolo mozné objasnil pochodmi vetrania alebo skor
adinkom podzemnych vdd. AvSak je jasné, Ze dolomit v tomto pripade musel
byt predisponovany tektonickym porufenim. Je vSak pravdepodobné,
7e samotné poruSenie by pre vznik jemnejSich pieskov nepostacilo a Ze
acinok podzemnej vody bol nevyhnutny, alebo aspoi zosilnil pochod vzniku
piesku z dolomitov.

Stadium rozpadu madarskych dolomitovna prach priviedlo Jakuecsa
(1949) k nazoru, Ze tento zjav je v podstate zapri¢ineny hydrotermal-
nymi pochodmi; pokial rozpadnuté dolomity st viazané na poruchy.
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rozpad siaha hlboko a nemoZze byt povaZovany za zjav povrchovy. Za dbkaz
tohto nazoru povazuje pritomnost aragonitu. Aragonit prineseny termal-
nymi vodami po klesnuti t° sa menil na kalcit a tento pochod vyvolal roz-
prasenie dolomitovej horniny. V Budinskych vrchoch badat vela termalnych
prameiov a vel'a ich ¢inkov na horniny, ktory sa vyjadruje napr. vznikom
barytu atd’. Vyladit ac¢inok terméalnych vod pri vzniku niektorych dolomito-
vych pieskov nie je mozné, snad na Slovensku sa vSak obmedzuje na bliz-
kost pramennych oblasti. Vo viésine pripadov rozpad dolomitov na piesok
nastaval za ucinku povrchovych vod, pripadne podzemnych vod nie termal-
nej povahy — skor krasového typu, cirkulujtcich v mensich hibkach. Be-
techtin (1951, str. 281) kypré dolomitové produlkty povazuje za nasledok
vetrania. Pri pieskoch, ktoré nachadzame pri povrchu, ids o ploSné typy
vetrania, piesky pri poruchach do istej miery moZeme porovnavat s linear-
nym typom vetrania v zmysle Ginzburga, Kaca a i. (1946, str. 7),
v oboch pripadech recentno-§tvrtohorného veku.

V jednom pripade sa mi podarilo zistit na Slovensku muckovito-pieskovy
dolomit vyvinuty pri povrchu terénu, avSak siahajici do znaénej
hibky. Ide o vyskyt pri Malyeh Kr$tefianoch v Ponitri. Dolomi-
tovy piesok je tu dobyvany v stene 30—50 m vysokej. Je miestami celkom
sypky, takze pri tazbe dochadza k vzniku piesoénych lavin. Chemické zlo-
zenie dolomitového piesku je trocha odlisné od zloZenia choéskych dolomi-
tov, z ktorych piesky vznikli. St éistejSie a najmi percentudlny obsah Mg
je vécsi ako by mal mat ¢isty mineral-dolomit (SiO, 0,1—0,50, R,0; 0,06 az
0,33, MgO 21,62—22,76, CaO 29,18—30,83) (Martiny, 1955).

V pieskoch nédjdeme mensie a viésie konkrécie bizarného tvaru (tab. III,
obr. 2), Sedej farby. Ich chemické zloZenie ukazuje, Ze ide o vapenité
dolomity (8i0; 0,08, R:O- 0,07, MgO 16,09, CaO 36,36) (Martiny).
Zrejme nadbytok CaO v konkréciach bol vylithovany z okolitého dolomitu
pri ich premene na mucku a druhotne koncentrovany v konkréciach. Ziadne
mineraly hydrotermalneho pévodu neboli zistené. Preto niet dévodov pre
objasnenie vzniku tunajSich pieskov pod vplyvom termalnych vod. Ulozné
pomery dolomitovych pieskov dovol'ujii objasnit ich vznik inou cestou.
V stene na vychodnej strane piesky pozvolna prechadzaji do dolomitov
viac-menej stdrznych. Pri zapadnej strane na dolomitovych pieskoch lezi
hore najprv slaba vrstvicka cervenej ilovitej horniny typu ,terra rossa‘,
zrejme kontinentalneho povodu a vysSie zlepence, ily a sladkovodné va-
pence panénu Nitrianskej kotliny.

Studium réznych zjavov na juznom Slovensku ukazuje, ze tu na mnohych
miestach rozne horniny, najmi fylity, byvaju d'alekosiahle rozlozené a pre-
menené v horniny kaolinického vzhladu (porovnaj Andrusov, 1950)
v podloZi pliocénnej poltarskej formacie. Tieto tGtvary treba povazovat za
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elavium wvzniknuté za tropického alebo subtropického podnebia
v spodnopliocénove]j dobe. ISlo zrejme o rozklad lateritovej povahy,
aj ked plny - lateritovy profil tu zatial nebol konStatovany. Profil, opisany
od M. Krstefian, treba najprv objasnit z hladiska pomerov zistenych na
juznom Slovensku (najmé pri Poltari). Dolomitové mucky pri M. Krstena-
noch treba povazovat za kdru vetrania, nepremiestené predpa-
nonske eltvium. Za tropického podnebia, ktoré panovalo na Sloven-
sku pred panomom, zrejme doslo k intenzivnemu vetraniu dolomi-
tov na suchej zemi. Za striedajtcich sa suchych a vlhkych obdobi vsakujuce
sa a kapilarne dvihajice sa vody vylthovévali z dolomitov trocha CaCO;
a koncentrovali ho v konkréciach, dolomity sa menili na dolomitové piesky
a mucku.

Zaverom teda konstatujeme, Ze vicSina slovenskych dolomitovych pies-
kov vznika vetranim, a to recentnym a ciastoéne tiez fosilnym-neo-
génnym.

Tento ¢lanok je len tvodnym StGdiom problému slovenskych dolomitov,
ktory vyzaduje eSte prehlbenejSie prepracovanie.

Geologické pracovisko SAV,
Bratislava.
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OAMUTPHHM AHIPYCOB

O NFOUCXOXKIAIEHMM JOJOMMTOB M JOJOMMUTOBELX
LNMIECKOBY CIOBAKMHU

(Taba. i, Puc. 1, 2)

Jonomursl CJIOBaKMKM TPOAKOrO IIPOMCXOMKAEHMA: 1. A0JOMMTBI, 0Opa3oBaBLUMecH
nyTeM YMCTO XMMMWYECKOIrO BbINajeHudA; 2. NOJOMMTHI, O0pa30BABLUMECHA BCIECTBHE
JOJIOMMTH3ALMK M3BECTKOBOrO OcajkKa B CTajumM jMareHesa; 3. NOJOMMTEI THAPOTEpD-
MallbHOrO TNPOMCXOXKAEHMA: a) J. o0pa3oBaBIUMEcHd B PYAHBIX Kmyax; 6) x. obpaso-
EABLINECA B pPe3yabrare Mmeracomaroda. JonoMmuraMmyt 3-eii KaTeropui Mbl 3aHMMATBCHA
He Oymem. I[omoMmTBI Kareropmm l—2 HaAXOAATCA E CHOBAauKMX Kaprnarax B pasHbIX
ropH30HTaX OT Kapbowa fo meiiaca, Ho T, o06p. B Tpmace. JOJOMMTLI HECOMHEHHO Oca-
AOHHO-XMMMYIECKOTO npoucxoxjenna B CloBakuu JOBOJLHO peaxn. Oxu obpasyor
1ebonsluMe JNMH3LI B TUIOCE BEPXHEro TpMaca, HAp., Ha MecropoxkaeHum Sabnatie
aKoJio ropofa Tpenunu (Knunmnoeas 30Ha). JoaKHO ObITh XMMHMYECKOE NPOMCXOKEHIE
HMEIOT MMKPO3EPHMCTBIe A0JOMWUTBI, 00pasyloluMe IIPOCIOM B Cepuu IIecTphIX IJIM-
HMCTBIX CJAHIEB T. H. KapIaTCKOro Keliepa HMiKHEro cydTaTpaHCKOro ICKPOBa, XOTH
3/lecb He HaOJI0faeTca CBA3bL C TMIICOM, Kak B NpPeAbIAyIieM ciaydae, Ho m B 9TOM
clly'iae cepuMA MMEeT JaryHHoe npoucxoxpaeHme. Ocodblit MHTEpPeC NpejcTaBiAioT Npo-
CJIO¥ 2KEJITOBATBIX, YacTo OpeKHMeBHMAHBbIX M NopuceThx gonomuros(Rauwecke, corgneule)
HipKHero tpuaca Crhosaxkun, JIHOIZA OHM TECHO CBA3AHbLI € JMH3AMM TMICA 1 aHTM-
APMTA, HANpMMepP, Ha MEeCTOPOKJAeHMH, JeauleM Ha ior or rop. Crmuicka Hoea Becs.
3jech CHM OKPY KaloT TMIICOBO-aHIMADPUTOBbIE JHMH3BL YacTh MOPHCTBIX JOJOMUTOR
ofpa3zoealiack, HECOMHEHHO, MMyTeM UMCTO XMMHYECKOTO BBLIMAJACHMA NPM BLIITAPMUBAHMM,
OfHaKo, HyKHO CHUMTaTh, YTO APYrag MX 4acThb TEKTOHMYECKOro [POMCXOIKIESHU,
B srom ciydyae mopucTble M OpeKUMEBNMAHLIE JOJMOMMTEI HaXOAATCA BOMM3M COPOCOB
WM OCHOBaHMA HAIBUIOB.

Hauje Bcero B 3amajHsix Kapmartax BcTpeuaiorcs AonoMuUTEI, obpasoBaeumeca . 6.
ITYTEM NEPBUYHOTO auarenesa. Memx Ay HMMM M3BECTHB! PA3HOBMAHOCTH MUKPO3EPHUCTEIC,
MEIKO3EpPHNCTERIE M KPYITHO3EPHICThIE; IBETA OHM YePHOro, ceporo u bemnoro. Cambie cTap-
LLMe [OJOMMTBL 3TOMl KaTeropuu BCTPEHAITCA B MOPCKOM KapOoHe (MOCKOBCKMIA Apyc)
10:H0ji CroBakuy, Hallle BCEro OHM BCTPEYAKTCH B Tprace (AHM3MIICKMIL, JaJMHCKMI
M HOpuMCKMit sApyc). Hexoropble HOMOMMTBLI Tpuaca 00pPAaz0BAMCL IyTeM IE€DEMEHbI
OOJINTOBBIX HM3BECTHAKOB. Bo MHOMMX CIy4asxX JONOMMTBI COAEPIKAT BOJBILOE KOJNM-
HeCTEQ OCTATKOB M3BECTKOBBIX Bojopocneit (Diplopora annulata).

Hexoropbie aBTopLI CYMTAIOT, YTO MHOTME JIMH3LI JIOJOMMTOB KapcTa I03KHONH Cio-
BaRY MPEJICTABIAIT U3 cebA KopajoBble ,pudbr” (OHKOMABI). OAHAKO, 5TO HeNb3A
CHHTATH JIOKAa3aHbIM. BOJBILIYIO YacTh TPMACORLIX JOJOMHUTOB HYIKHO CUMTATE KPMIITO-
resupIMi,. OHM HECOMHEHHO MOPCKOTO NPOMCXO0KAeHMA. JOJOMMTBI AMATEHETHYeCKOTo
TPCHUCXOIKCHNMA BCTPEYAIOTCA 1 B Jefiacer Maccuea Maneix Kaprnar,

Huareneriieckue aoioMurbl CaoBakmm MMeIoT Gojiee MIM MeHee OAMHAKOBLIl XM-
Muyeckmit cocras. Cofepzxanme Si02 mepennko (menblue 0,5 %), Takike R203 (Menble
1—1,5 %). OrHowenue cogepkanua Mg0 & CaO COOTBETCTBYET NPUOIM3INTENBLHO OTHO-
LICHMIO 3THX COEAMHEHMII B YMCTOM HOJOMMTE,

Buyecre ¢ ponommramu B CroBakMu HacTo MOIKHO HAjiTy IONOMHUTOBBIE |, [1ecKi”
a TaKie A0JOMMTRBI, Dacrajaiolfiecd Ha MeJbKYIO ILIIL (J0J0MMTOEad MyKa). OueHs

vacto 9T obpasoBaHUA Pa3BMTBI TOJBKO Ha II0BEPXHOCTH, M B 9TOM cly4dae MbI
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JMeeM, OUEBHIHO, AENO0 ¢ NPOAYKTAaMM BbLIBETPHBAHMA, T. €., C COBPEMEHHBIM M HETBCP-
THHHLEIM napasnioBueM (IToasruoB, 1934, crp. 228), ¢ oCcTATOYHOI KOpPOil BbIBETPH-
vaua (Fmunz3dypr, 1946). Oxnaxko, Hepeaxo nopodHble o0pasosaHma HaX0AATCA
B 3HauMTeNALHOI rayOuHe n OblAM BCTPEYUEHLI IIPH NOCTPOIKe TyHHenci, Bosuuxuo
LOHME JOJOMMTOBBIX IIeCKOB M3 JOJIOMMTOE B JaHHOM CoJydae HeJAb3A Of)']:-HCIiI-!'i’L-
MOBEPXHOCTHLIM BEIBCTPMBAHUEM, HO CKOpee AeMCTBMEM MOA3EMION BosbL OJHAKO
SICHO, WT0 MX 00pasoBaHMe ObLIO NPeJornpeeneHo TeKTOHNUYeCKUMIM paspbieamt, Vizyuasn
NapakTep pacnajaronimxca xonomMmuToB Bewnrpum, fAxyvu (Jakucs, 1949) npren
K 3AKJICUEHMIO, YTO PACIa] ABJIACTCA DE3YJLTATOM I'MAPOTEPMAaNbHBIX ARMeHI, On ta-
HIeJ B AOJIOMMTAX cjeibl aparonura. IIpn moHMIKeHM TeMIepaTypbl aparcHuT Mor rne-
peiiTiH B KeJBLMT, M 9TOT NEPEeXoji BBIZBAN, 10 MHeHHMI0 f Ky wa, pacnaj JoaoMura.
VeRmOMMTE YyUaCTHE MUHEPAJIbLHLIX BOJ NPK 00Pa30BaHNMM HEKOTOPbIX PACIa Aol CH
gonomuTos CloBakmit HeNb3f, OJHAKO MX BJIAMAHNIE MOIVIO NPOABMTBCA TONBKO BOAMSZN
MMHEPAJBHEIX MCTOUHMEOB. Berextiu (1951, crp. 281) cumraer pacnajaloiiccit
LOJIOMUTBI NPOAYKTaMM EBLIEETPHEAHMA,

B ongoM MecTe MHE YAAJ0oCh HAMTH JO0JOMHUTOBBLIC MECKM M MYKY, KOTOpPBIC HYZHO
CUITATE PE3IVILTATOM HE COBPEMEHHOTO, & MCKOMAEMOro BLIBETpMBaHug, Ebnmsm ced.
Marpie Kpiwrrenans! 8 goaute pexy Hurpa, ©blim HaleHb! OYEHE HMCThLIC JA0JOMT-
10ELIE TICCKM ¥ JIOJIOMUTOBAA MYKQ, B KOTOPLIX COJAEPIKAHIEC MArHMA MPEBBIIIACT ero
CoAepIfaHMe B UMCTOM JoJoMuTe. B pacnazaiolieMcs AOJOMHTE BCTpedaeTes DOJbLIIGE
KOJMMECTBC HEMPABMILHBIX KOHKPeUMil M3BeCTKOBMCTRIX AonoMuTor (rads III, puc 2).
JJonoMMTRI, pacrajalollMecd Ha MMEeCOK M MYKY JemKaT oA CJHOAMN TPAHCIPeCCHBHOTO
LLAMOHEA M ABJAIOTCA MPOAYKTOM IOMJANOLICHOBOI0 BRISCTPUBAHIA — MCKOMIAeMOoil Kopoil
PRIBETPHMBAHMA. DTa KOpa M3BECTHA M BO MHOTHMX APYTHX MecTax, I, ofp. B I0HHOII
CJIOB2KMM [0/ BEPXHEMJIMOLEHOB0I 03epHOIT (T. Ha3. noJgrapckoi) chopmauyeil, Oniero
3/16Ch KOpa BBIECTPUBAHMS PA3BUTA HA APYIHX Mopodax (huanTbl, KBapUHThLI).

Teoaceuneckas aaboparopua Caosayrot Avademun Hayk,
Bparucaasa
Ob6bacHeHnue Tabmumuwr III

Pre. 1. TeMHOCEPBINl M3IBECTHAK BBICOKOTATPaHCKOI CEPMM, MMePeCceHeHHbIl MHO
JKECTBOM JIOJIOMMTOBBIX IKMJIOK M, COACPKAlIMil HeOOoMbiIMe THe3a A0J0
mura. Beakckue Tarpel. <Pororp. . AHAPyYCOBa.

P 2. KoukKpenuit M3IBECTKOEMCTOTO JOJMOMHMTA B JIOJOMHMTOBOH Myke. Manabie
Kpurrenansl, @ortorp. J. Ocsans ga.

DIMITRIJ ANDRUSOV

ON THE ORIGIN OF DOLOMITES AND DOLOMITIC
SANDS IN SLOVAKIA

(With Plate II1)
Dolomites occuring in Slovakia are of different age and origin.

Massive ,compact” dolomites may be classified as follows:
1. Dolomites of primarily sedimentary origin; 2. Dolomites originated according to
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diagenetic processes, 3. Dolomites of hydrothermal origin: a) Dolomites formed through
the precipitation of hot solutions, occuring as hydrothermal veins, b) Dolomites formed
as a result of metasomatic processes, due to t;he underground water circulation,

Dolomites included in the cathegories sub 1, 2 and 3b, occure throughout the country
in various stratigraphic formations {rom Carboniferous to Liassic, but they are mostly
abundant in the Triassic.

Occurences of primarily sedimentary dolomites are usually very rare, and also it
seems, that they occur only in the Triassic. Such occurences are for instance Zablatie
near Trenéin, where the gypsum lenses are sometimes accompanied by dark, coarse-
grained dolomites. There is no doubt, that masses of gypsum are of sedimentary origin,
due to the chemical precipitation of the magnesian salts from the sea waters and it
seems almost certain, that the lenses of dolomites, with those of gypsum intimately
intergrown, should be of the same origin. Also in the Carpathian Keuper development,
thin beds of dolomite may be readily recognized, in spite of the fact, that no gypsum
there is deposited. It seems probable, that these beds of dolomite have been formed
under the continental conditions as lagoon sediments. In this connection I would
like to discuss the question of cavernous dolomites (Ger. Rauchwacke, corgneule Fr.)
appearing in the Lower Triassic strata. Some of them have been formed due to tecto-
nic processes, during the formation of the Subtatric Nappes. One cathegory of caver-
nous dolomites occurs in the form of lenticular interbeddings in the Scythian shales.
Huge masses of cavernous dolomite of the same character like that in the Scythian
shales, occur in the gypsum-anhydrite deposits in the Seythian near Sp. N. Ves. It is
evident, that also cavernous dolomites may be formed primarily as the deposits of che-
mical sedimentation. This problem has not yet been satisfactorily explained.

Dolomites of epigenetic origin, due to the diagenetic processes are very abundant
in Slovakia. In most cases they are massive and unstratified. In spite of the fact, that
the origin of many dolomites is uncertain, it may be approved, that dolomites originally
were formed as sedimentary rocks in the marine conditions. The occurence of Dasy-
cladaceae, Corals, Echinoderm spicules, the relict oolitic texture may be the evidence
of the sedimentary origin of many Slovakian dolomites. It may be supposed, that
the original rocks formed, were limestones or calcareous muds. Such dolomites
show wusually a very constant chemical composition, Dolomitic rocks of the
Middle Triassic of the High Tatry development show an entirely different cha-
racter as compared with the other dolomitic formations of Carpathians, We may often
recognize, that the dolomitic masses possess an almost irregular border, usually with
brecciated areas, where the fragments of limestone lie within the cement of dolomite,
or sometimes the mass of limestone is penetrated with veins of dolomite or dolomitic
nodules (pl. III, fig. 1). Such characteristic properties may be well explained as a result
of diagenetic processes, which according to local conditions proceeded irregularly. Also
it is impossible to except the influences of epigenetic origin,

The origin of limestones from which later dolomites have been formed has been va-
riable, according to their age and facial’ development, During the dolomitization
processes the limestones have been almost entirely recrystallized so, that today it is
very difficult to determine their origin. Only in a few cases we are able to recognize
the organic remains because of the irregular pigmentation of dolomites. Very rarely
their original composition with organic remains preserved may be recognized.

There are some occurences of dolomites also in the Carboniferous of Southern Slo-
vakia, but the majority of them in this region belongs to the Triassic too. In the Karst
region of Southern Slovakia dolomites appear in the upper parts of Lower Anissian.
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The Upper Anissian beds contain small, lenticular bodies of white, crystalline — so
called ,Sugar dolomites”, In the nappe of KriZzna and also often in the nappe of Choé
we may find the Ladinian consisting almost entirely of dolomite. As a contrary to this
fact, the appearance of dolomites in Ladinian of the Southern Slovakia Karst region
is in most cases lenticular. From the Ladinian dolomites of the KriZzna nappe in Mala
Fatra, relicts of oolitic texture have been reported. This indicates however, that their
origin is derived from the oolitic limestones. From the Cho¢ dolomite organic remains
may be readily recovered. They are usually remains of Codiaceae, Dasycladaceae, but
also whole stocks of corals may be found. In some cases an evident stratification in the
arrangement of the organic remains has been recognized in spite of the massive cha-
racter of the dolomite bodies, The origin of such dolomites may be derived from
limestones, that were formed from the organic remains and which had the character
of mikrobrecciated limestones that were fytogene in origin. There existed large ,lawns"
of various plants mainly Diplopora annulata, at the Triassic sea bottom, which served
as a ,pasture” for large gastropods, remains of which are so abundant in the Chot
dolomite. So the Choé dolomites may not be regarded as ,biocherm limestones" only,
forming ,onkoids” within the regularly stratified strata (comp. Koroluk I K,
1952),

It is also necessary to revise the reef origin theory of the Ladinian and Upper
Anissian dolomites of Southern Slovakia Karst region. Some of these dolomites yielded
Dasycladaceae, but it is well known, that Dasycladaceae are abundant also in the
surrounding limestones. It is impossible to say however, that dolomites contain more
reef organizmes than limestones because of the fact, that corals, sponges and plants
are in the Ladinian limestones very abundant. The idea of the reef character of the
Middle Triassic dolomites has been later expressed already by Richthofen and
Mojsisovies (1879 (,Sarldolomit” and ,Schlerndolomit”) of the Southern Cal-
careous Alps. Recently it has been shown by Pia (1930, p. 156), that the reef shape
of the dolomite bodies is very much in accordance with the tectonic processes. But in
spite of this the reef character of some Ladinian dolomites recently has been satisfac-
torily approved. In the Alps already Mojsisovics pointed out the existence of
block masses and bodies of transitive shape of dolomites at the contact with the vol-
canic tuffs. No such similar appearances from Slovakia have been reported. The
appearance of voleanic tuffs and ashes in the Middle Triassic of Slovakia is only a rare
exception and due to this fact, associated appearance of volcanic tuffs together with
calcareous rocks so common in the Southern Alps region is lacking in Slovakia. It is
well known however, according to recent studies, that deposition of even a thin layer
of voleanic ash upon a reef of corals becomes the reason of its death (comp. Guil-
cher, 1955, p. 373, rem. Barrabé), So it is impossible to except the reefl origin of
some dolomites together with surrounding them limestones just the same, as to prove it.

In the Upper Triassic thick layers of dolomite may be found in the Cho¢ nappe,
corresponding to the well known Haupldolomit. They may be regarded again as mas-
sive sediments of cryptogene origin, which have been dolomitized during the diage-
netic processes.

Beds of dolomite and dolomitic masses are known also from so called ,Borinka"
(Ballenstein) limestones of Little Carpathians, which have been included by Mahel
(1952) in the Liassic of the Little Carpathian core cover.

Dolomites of metasomatic origin have only a small extension in Slovakia (Gre-
gor, 1951). They are accompanying sometimes the Carboniferous magnezite masses,

Dolomites originated during the diagenetic processes have usually a very constant
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chemical composition. The ratio of silica is usually less than 0,5 %, and that of R:Os
less than 1—1,5 %. The ratio of MgO : CaO is nearly equal to the chemicaly pure dolo-
mite with the deviations not more than = 1 ¢!

A very common associate of Slovakian dolomites is the matter called ,,dolomitic
sand” usually very pure in chemical composition. (Ratio of SiO: less than 0,6 %,
Rs03 less than 0,33 9¢). Only sometimes these dolomitic sands contain more MgO than
pure dolomites require. Dolomitic sands in most cases occur only at the very surface
of the ground and may be generally regarded as recent and Qaternary paraelluvium
in the accordance with the classification of Polynov (1934, 5. 228) i. e, the residual
crust of the rock decay (comp. Gizburg, 1946).

During many of the ground works carried on by building and tunneling the dolo-
mitic sands have been discovered also in considerable depths, filling various cracks
and cavities. Here it seems more adeqguate to explain their origin through the undeaf—
ground water circulation. But in such cases it is clearly evident, that dolomite here
has been redeposited due to tectonic destruction.

Jakucs (1949) studying the decay of Hungarian dolomites into a sand form came
to the statement, that in general the decay is caused by the hydrothermal processes.
As an approvement of this theory he is regarding the presence of aragonite in the
material obtained. Aragonite carried by the thermal waters has been changed into
calcite with the temperature falling down and this process caused the decay of the
dolomites into a flour-like matter. The exception of the thermal water action as
a whole is impossible, but may be reduced to the few regions with thermal waters in
action,

In one case I succeeded to recognize the dolomitic sand develop not only at the
ground surface but ranging into considerable depths. At Malé Krstefiany the deposite
of dolomitic sands is at least 30—50 m thick. The sand is of high quality with the che-
mical composition only a little different than that of the massive Choé dolomite which
is the original rock matter. (Si02 0,1—0,50 97, R.,Os 0,06—0,33 ¢, MgO 21,62—22,76 %,
CaD 29,18—30,83 %, Martiny, 1955},

Scattered in these sands are found interesting coneretionary forms (pl. 111, fig. 2).
It is shown by their chemical composition, that they are calcareous dolomites (Si0.
0,08 %, R.O3 0,07 ¢, MgO 16,09 %, CaO 36,36 9y, Martiny, 1955), The surplus of the
CaO ratio in these concretionary masses evidently originated at the decay of the dolo-
mites due to secondary concentration.

The deposite of dolomitic sands si covered at the surface with a thin sheet of red
soil evidently continental in origin, probably lerra rossa, which is overlain by the
Pannon strata, consisting of various conglomerates, clays and fresh water limestones
of the Nitra valley,

It became evident through the recent studies of Southern Slovakia region, that
the rocks at many places are intensively decayed and transformed into rocks of kaoli-
nie character (comp. Andrusov, 1950) which appear at the base of so called ,Pol-
tar* formation of Pliocene age. Such oceurences have to be regarded as eluvium
originated during the tropical or subtropical conditions of the Lower Pliocene epoch.
The rock decay during this time has been lateritic in character. The occurence of do-
lomitic sands at Malé Krstenany also originated during the lateritic weathering condi-
tions. During the conditions of tropical climate which dominated the Southern Slovakia
region before the Pannon sedimentation, huge masses of dolomites have been sub-
jected to the continental weathering. During the alternating dry and wet seasons the
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spaking capillary waters removed the CaCOjs constituent of the dolomites to concen-

trate it later in the form of concretionary masses, leaving the dolomites behind in the
form of dolomitic sand.

Fig. 1.

Fig. 2.

Geologicul Laboratories of the Slovuk Academy of Sciences,
Bratislava.

Explanation of the Plate III

Dark-gray limestone (dark places) of the High Tatry series, penetrated with
a network of veinlets and containing dolomitic nodules (light places). SW
slope of Belanské Tatry.

Photo D, Andrusovw.

Dolomitic concretion rich in CaCOgs occuring in dolomitic sands, Malé
Kritenany.

Photo Osvald.



Tab. III,

Obr. 1. TmavoSedy vapenec (imaviie partie) vysokotatranskej série, preniknuty
sietou Ziliek a obsahujtci dolomitické hniezda (svetlejsie partie). Juhozépadny svah
Bielskych Tatier. Foto D. Andrusov.

Obr. 2. Dolomitickd konkrécia bohat$ia na CaCOs z dolomitovych pieskov, Malé
Kritenany. Foto Osvald.





