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FRANTISEK FIALA: 

Alkalicke cedice (basanitoidy) od Tekovske Breznice a Brehu 
u Nove Bane na Slovensku. 

(List spec. mapy c. 4661 lvova Baiw.) 

III.enoqHbie 6aaaJibTbl ( oa3aHHTOHl];hi) M3 Tei<OBCI<OM 
BpeaHHIJ;hi H Bperos y rop. Hosa BaHSI B CnoBai<HH 

Jlucr cneQHaJibHoiii KapTbi .M 4661 - H oBa EaHH. 

P:fedlozeno 17. X. 1951. 

D I o z n e p om e r y. 

Novobanska kotlina p:fi :fece Hronu v jihovych. okoli Nove Bane na 
Slovensku mezi vesnicemi Brehy a Tekovskou Breznici, omezena castecne, 
zejmena ve sve vychodni polovine, zlomovyrni liniemi, pat:fi spolu s obema 
vetsimi panvemi svatokrfzs1mu a zvolenskou k systemu prutocnych 
panvi hronskych (sr. FIALA 1933, s. 122). Koncem t:fetihor, nejspise 
v levantinu, v . obdobi zaverecne sopecne fase karpatske, byla novobanska 
panev jevistem intensivnfho cedicoveho vulkanismu. Jeho s t :fedem byl 
sopecny kuzel P u t i k o v a v r s k u, c. 485, zvedajicf se ve vzdalenosti 
ca 2 km jihovych. od Tekovske Breznice na svahu starsiho andesitoveho 
poho:fi nad pruse,cikem dvou zlornovych linii, jedne smeru h 1, druhE~ 
smeru s-j. Jak jsem uvedl v cit. praci (FIALA 1933, s. 121) p:fedstavuje 
Putikov vrsek se svym okolim jednu z r:r1orfologicky nejkrasneji zacho­
vanych tfetihornich mensich slovenskych sopek. 

Vlas.tnf plocha vrcholova kupa Putikova vrsku je tvofena nahroma­
denim sopecnych strusek a pum, vet sinou do cervena silne oxydovanych. 
Je znacne zahlinena, po puvodnim kniteru neni na ·zarovnane vrcholove 
plosine uz stopy. - .,$merern k severozapadu ke vsi Brehum vychazeji 
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od upatf Putikova vrsku 3 cedi cove proud y, po pripade skupiny 
mensich dilcich proudu, z nichz spodni, nejvetsi a nejdelsi, pri svem konci 
mezi Tekovskou Breznicou a Brehy v si:fce 3 km vejirovite ra:zsireny, saha 
az k rece Hronu. Dklon jeho vrcholove plosiny (Babin vrsek j. Brehu), 
na povrchu zarovnane v terasove niveau 40 m nad Hronem, j e velmi 
plochy, upada 40 k sz. Vychodni omezeni dolni casti tohoto proudu pred­
stavuje dolni tok Liesne doliny jz. Brehu. Za tuto dolinu presahuje cedic 
jen na dvou mistech: jednak pri jejim vyusteni do hronskeho udoli bez­
prostredne u Brehu, kde ve vych. svahu udoli by1a v 20-tych a 30-tych 
1etech otev:fena rada mensich 1omu, jednak ca 2 km jihovych. odtud 
v mistech prudkeho a nah1eho ohybu Liesne doliny k severu. V obou 
pripadech opfraji se tyto oddelene casti spodniho proudu 0 strme svahy 
andesitoveho, ve vyssfch urovnich rhyolitoveho svahu, o nejz se hivovy 
cedicovy proud s Putikova vrsku stekajici, zde zarazil. - Druhy proud 
cedicovy, j ehoz ·celo j e od Hronu vzda1eno ca 3;4 'km, 2 km d1ouhy a pri 
konci ca 1,4 km siroky, s.e zveda nad plosinu spodniho proudu zrete1nym 
stupnem. Dk1on p1osiny 2. proudu je 7'0, misty i vic, mocnost lav je misty, 
zejmena v udolicku sz. Putikova vrsku ve1mi znacna, presahujic i 50 m. 

Pred c. 305 v sv. okoli Tekovske Breznice se druhy proud deli ve 
dva proudy, obtekajici a castecne az pretekajici zminene navrsi c. 305, 
tvorene starsimi andesity, andesitovymi tufity a ve vrcho1ove casti 
rhyolity. Na jiznim svahu uvedeneho navrsi na sev. svahu Chva1ene do­
liny vjv. Tekovske Breznice je odkryt krasny profil, ukazujici, ze zdan­
Iive j ednotny 2. proud se ve skutecnosti :sklada 'Z rady, t . j. rninimaJne ze 
4 mensich, tu 0,2 az 1,5 m mocnych cedicovych proudu, oddelenych od 
sebe po1ohami skvar a bomb. V podlozi cedici()Ve stratovulkanicke serie je 
vrstva j emnozrnneho z1utaveho tufu 0,2 m mocna a pod ni slidnaty pisek 
a nize pyro.xenicko-amfibolicky andesit s biotitem. 

T ret i proud, bezprostredne vych.azejici ze sz. upati vrcholove 
kupy Putikova vrsku, morfo1ogicky dobre patrny nad p1osinou 2. proudu, 
j e ca 300 m d1ouhy a 70 m siroky; j eho uk1on j e ca 150 k sz. 

N a j v. up at i Put i k ova v r sku v e C h v a 1 en e d o 1 in e 
nad potokem pfi s z. okra j i t. zv. C h v a 1 ens k y c h 1 u k vystu­
puji ska1ky do 1 e r it icky e h cedi c u (bas ani to i d u), pfedsta­
vujicich ~proniky 'Cedicoveho magmatu v boku 1evantinske sopky. Basani­
toidy j sou tu prostoupeny zilami sedoze1eneho n e f e 1 i n i c k e h 0 t e­
f r it u, charakterisovaneho hojnymi drobn:Ymi ·cern:Vmi jeh1ickami pi­
geonitu. 

Jihozap. u Brehu na vych. boku Liesne doliny byla, jak vyse vzpon1e­
nuto, v 20-30-tych 1etech rada mensich 1omu s drticem, pozdeii zru­
senyrn. Pri .stavbe drtice by1 v podlozi cedice a tez v korytu potoka za­
stizen v1hky, svet1e sedy plasticky jil neogenniho, blize neznameho starL 
Vychozy jsou zasuty a nepfistupny. Lomy v Liesne doline jsou dnes 
opusteny vzh1edem k ve1ke skryvce a male zasobe kamene. V r. 1951 by1 
otevren novy vetsi lorn ve strmem severnim svahu Babina vrsku zap. od 
udoli Liesne do1iny ca 200 m zap. Brehu. Dalsi opustene lumky jsou dale 
k sz. nad Hronem pri silnicce do Tekovske Breznice. 

Sousednimi horninami cedicu, j ez tvorily soucasne uboci a svahy 
novobanske panve v dobe predlevantinske, jsou p y r oxen i c k e an~ 
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des it y, misty s1abe propy1itisovane, p y r oxen i c k o-a m fib o ... 
1 i c k e andes it y, tu a tams biotitem, rovnez dost casto propyliticky 
premenene, t u f y a t u f i t y p y r o x e n i c k o-a m f i b o 1 i c k y c h 
and e situ, p y r oxen-am fib o 1-b i otitic k e t r achy t y, silne 
hydrothermalne premenene a misty ve1mi silne kaolinisovane, a konecn~ 
r h yo lit y. Rhyolity tvori predevsim mohutny massiv hrebene c. 403 a 
436 jiz. Brehu, s-j. smeru, extrusivni povahy. V severnim pokracovani 
tohoto hfbetu za Hronem ve vych. okoli Nove Bane se hihne mohutna 
rhyo1itova extruse hrbetu Himmelreichu. Ve spodni casti rhyolitove 
massy hfebene c. 403 a 436 jiz. Brehu mezi niveau 300 a 360 m n. m. 
vystupuje typicka a velmi dekorativni erupt.ivni r h yo 1 ito v a b r e k­
c i e pestre barvy, obsahujici ostrohranne, jindy i zaoblene ulomky rhyo­
litu, trachytu a andesitu v drcenem rhyolitovem, jindy limoniticko.-kre­
mitem tmelu. Na sev. svahu c. 403 obsahuje brekcie ve spodnich polohach 
tez dokonale ovalene valouny andesitove, strzene z prorazenych andesi­
tovych tufitu. 

P e t r o g r a f i e. 

Cedicove horniny. 

Cedice Putikova vrsku a tri proudu z neho vychazejicich jsou vesmes·. 
tmavosede az sedocerne, znacne kompaktni horniny, vetsinou bez zfetel­
nych makroskopickych vrostlic; jen misty lze pozorovat drobne oliviny .. 
Dosti caste je bobove navetravani. P:fi povrchu a pri podlozi jednotlivych 
proudu se objevuji typicke poresni az struskovite formy. Petrograficky 
odpovidaji prevazne bas ani to i dum (nefelinitoidnim basanitum), 
(sr. H. ROSENBUSCH 1908 s. 1395, H. ROSENBUSCH-0. MUGGE I. 1927, s.. 254, 
H. ROSENBUSCH-A. OS.ANN 1923, s. 472 a 479, F. FIALA 1938, s. 40 a j.), 
t. j. alkalickym ·cedicovym horninam, v nichz individuali&ovany nefelin j e 
zastoupen hojnou isotropni nebo nizce dvojlomnou nefelinitoidni meso­
stasi, provazenou nez:fidka phillipsitem. Nektere partie proudu I. a II. 
obsahuji tez neco individualisovaneho nefelinu a predstavuji pak n e f e-
1 i n i c k e b a s a n i t y v uzsim slova ;smyslu. z nich pocha:zi i vzorek 
analysovaneho basanitu !z lotnu jz. Brehu 'Z Liesne doliny. - Prasek ba­
sanitoidu i nefe:linickych basanitu silne zelatinuje s HCI a po odpareni 
krystaluje mnozstvi krychlicek NaCI. Pomerne chudy nefelinitoidni Ine­
sostasi j e cedic III. proudu, blizici se uz normalni·mu cedici. 

Trebas makroskopicky pozoruj erne v studovanych hornimich j en 
zfidka drobne vrostlice olivinu a j este vzacneji vrostlice augitu, 
jevi se p:fi mikroskopickem studiu vsechny basanitoidy i basa­
nity typicky porfyricke. Obsahuji vrostlice olivinu ·(vets. opt. 
+ Mg-olivinu s velkym uhlem OS optickych, blizicim se 900, 
:fidceji opt. negativniho, s dispersi Q > v), cerstveho, ale ·cas to silne a 
velmi hluboce magmaticky korodovaneho. Mene hojne jsou vrostlice mkl. 
pyroxenu, ipatfici vetsinou p/igeonitickemu augitu, jindy sk~oro jedno­
osemu piqeonitu, (sr. H. KUNO 1950, s. 972 a d.), dost casto i obecnemu 
augitu. Casto mivaji pyroxeny presypatkovou strukturu, cervene zabar­
veny okraj je obohacen Ti. Hojne uzavfraji drohne krystalky magnetitu, 
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krome toho se misty objevuje magnetit i ve vetsich x X, patricich ge­
neraci vrostlic. Zakladni hmota velmi j emnozrnmi, drobne intersertaJni 
struktury, .se sklada z listicek labrad.or-bytownitu (sym. zhaseni 320), 
drobnych sloupecku mkl. pyroxenu (typu jak vyse uvedeny), hojnych 
drobnych krystalku magnetitu, oj edinele tez ilmenitu. Ve1mi pod:fizene 
se vyskytuji drobna .steb1a apatitu, zarustajici v ostatnich soucastkach, 
misty tez neco biotitu. Hojna je mezerni nefelinitoidni mesostase, cira, 
nepatrne nize 1omna proti kanadskemu ba1samu, isotropni neho slabe 
dvojlomna, misty s vyvinutym phillipsite?n. J en oj edinele lze dokazat 
individualisova.ny nefelin, hlavne ve vzorcich z lomu v Liesne doline jz. 
Brehu, od studanky sev. Tekovske Breznice, ze spodnich dv~ou dilcich 
proudu v profilu na jiz. svahu c. 304 vych. Tekovske Breznice, 
z udolicka ssz. c. 485 a j . - V basanitoidu z p1osiny sev. II. proudu 
sz. c. 485 byly dokazany i droboucke krystalky hnedeho amfibolu. 

D o 1 e r i t i c k e b a s a n i t o i d y z j i h o v y c h. u p a t i P u~ 
t i k 0 v a v r s k u v e c h v a 1 e n e d 0 1 i n e pri sz. konci t. zv. 
Chvalenskych luk, jsou znacne zrnitejsi. Jejich .struktura je do1eriticka, 
nekdy az ofiticka, pripominajici diabasovou. Charakteristickym nerostem 
je tu Ti-magnetit a pfedevsim ilmenit, tvorici velke tabu1kovite kostro­
vite x x. Vzacne se vyskytuje i nefelin. Oliviny jsou ve1mi si1ne natave­
ny. Pyroxen j e blede naruzovele zelenavy pigeoniticky augit, obrustany 
na okraji ruzovym lemem skoro jednooseho pigeonitu. Zakladni hmota 
zrnite intersertalni se .sklada z listicek labradobytownitu, neco malo 
pigeonitu a nefelinitoidni skoro isotropni mesostase s drobnymi X X 
magnetitu a hojnymi j ehlickami cireho apatitu. 

N e f e 1 i n i c k y t e f r i t z j i h o v y c h. u p a t i P u t i k o v a 
v r sku tvofi zily a proniky v prave popsanem doleritickem basanitroidu. 
Je to sedozelena jemnozrnna hornina s hojnymi napadnymi cernymi jeh­
lickami pigeonitovymi. P. m. je struktura zrnite intersertalni, misty az 
ofiticka. Olivin chybi, porfyricnost az na ojedinele steblovite vyrostlice 
k1inoenstatitu neni patrna. Hlavni soucastkou je tluste tabulovity ba­
sicky labrador (sym. zhaseni 3l'O) , slabe zonarni, s andesinovymi okraji, 
a dale zfetelne pleochroicky cerveny pigeonit (a okrove zlutavy, {3 cer­
venave zlutavy, y = 1/3 az fialove cerveny. Na konci, misty i na okraji 
nased§. nan misty sedo·zeleny egirinaug1~t. Napadna jsou stihla dlouha 
stebla klinoenstatitu, posit. delky, dvojltomu 0 neco vyssiho proti pigeo­
nitu, zhaseni Cy 9°. Hojny je apatit v stihlych tenkych jehlicich, za­
rustajicich v ostatnich soubistkach, dale velke, ponekud kostrovite 
krystalky magnetitu a velke tabulkovite, typicky kostrovite vyvinute 
kry.stalky ilmenitu, podobne jako se hojne vyskytuji v diabasech 
(sr. FIALA 1949, tab. 8) . lntersertalni zaklctdni hmota, t.vrorici ostruvky 
mezi zrnitymi partiemi, se skhida z andesinu, egirinu, pigeonitu, nefe­
linu, apatitu, neco m:agnetitu, biotitu a hojne nefelinitoidni mesostase, 
casto provazene phillipsitem. Pomer vyro.stlic k zakladni hmote 3 : 1. 

Chemicka analysa nefelinickeho basanitu 

ze stareho lomu pfi vyusteni Liesne doliny j z. Brehu byla lask. pro­
vedena v r. 1937 pritelem drem V. AMBROZEM. 
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Vahova % Mole-
analysy kularni Rozpocet podle OsANNA 

·si02 44,22 46,72 A 4,66 a 3,2 n 7,6 
Ti02 2,62 2,08 c 2,83 c 2,0 k 0,70 
Al20 3 12,02 7,49 F 35,89 f 24,8 s 48,80 
Cr20 3 0,05} Rozpocet podle NIGGLIHO Fe20 3 4,05 9,92 
'FeO 7,54 si 92 si' 134,4 
MnO 0,23 0,21 al 14,8 qz - 44,4 
MgO 10,74 16,97 fm 53,3 c/fm = 0,43 
CaO 10,23 11,62 c 22,8 rez III./IV. 
·Na20 3,43 3,52 alk 9,1 
K20 1,69 1,14 k ,25 
P20s 0,72 0,33 mg ,62 
H20+ 2,35 
H')O- 0,09 

99,98 100,00 

Podle rozpoctu analysy patri nefelinicky basanit od Brehf1 typu 
the r alit gabbro i d n i c h magma t NrGGLIHO. Velmi blizky je 
mu limburgitoidni basanit Kalvarie u B. Stiavnice (sr. F. FIALA 1938), 
lisici se ponekud vyssirn al a nizsirn c a alk. Basanitoid od Podrecan 
u Lucence, i prostorove znacne odlehly, rna uz chemismus ponekud 
·odlisny. · 

si al fm c alk. k mg 

·Nefelinicky basanit, Brehy 92 14,8 53,3 22,8 9,1 .25 .62 
Limburgitoidni basanit, 

Kalvaria u Ban;s·ke 
Stiavnice 90 17,5 56,5 19,0 7,0 .21 .69 

Basanitoid, Podrecany 124 27,1 40,6 16,4 15,9 .24 .50 

Srovnani se zahranicnimi a specielne mad'arskymi vulkanity sr. 
v anglickem textu. Proti mad'arskym cediCihn predstavuji cedice od 
Brehu i od Kalvarie typy znacne basictejsi, s nizsim si, mirne nizsim al 
.a znacne vyssim fm. 

Andesity~ trachyty a rhyolity ze sousedstvi basanitoidu od Tekovske 
Breznice a Brehu. 

P y r o x e n i c k o - a m f i b o I i c k e a n d e s i t y, nekdy s akce­
·sorickym biotitern. J sou to tmavosede nebo ruzove sede horniny, u Brehu 
silne vybelene, nekdy slabe propyliticky premenene. Obsahuji vrostlice 
zonarniho labradoru (labradorbytownit az kysely labrador)' hyper­
sthenu, augitu, hnedoze1eneho amfibolu, vetsinou silne opacitisovaneho, 
misty biotitu. Hojne jsou sloupecky pleochroickeho apatitu, s vyrazne 
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silnejsi absorpci ve smeru delky (kourove sedy, zatim co ve smeru kol­
mem je svetle hnedavy) . Podobny pleochroicky apatit jsem casteji zjistil 
hlavne v amfibolickych andesitech Slovenskeho Stredohori (F. FIALA­
R. KETTNER 1931 s. 201), hojne je citovany i jinde. Sr. na pf. H. KuNo 
1950 s. 983 a 1936 s. 116. 

Zakladni hmota mezi pilotaxitickou a hyalopilitickou, nekdy silne 
sklovita, obsahuje andesin, nekdy kysely labrador, magnetit, apatit, sklo­
vitou vyplii, misty neco k:femene. 

P y r oxen i c k e andes it y jsou tmavosede, afaniticke, drobne 
porfyricke. Obsahuji vrostlice labradoru, hypersthenu, diopsidickeho 
augitu a magnetitu. Zakladni hmota obsahuj e listicky andesinove, 
zrnecka magnetitu, neco pyroxenu a mezerniho skla. Ve vzdalenejsim 
okoli popisovanych cedicovych vyskytu v sousedstvi Nove Bane a Pukance 
vystupuji misty pyroxenicke andesity propylitisovane. 

Pyroxenicko-amfibolicko-biotiticke trachyty 
jsou vyvinuty v jiz. okoli Brehu na sev. a vych. upati c. 403, na h:febenu 
vych. c. 436, pak na c. 444 sv. Putikova vrsku a v jiz. okoli Nove Bane .. 
Jsou to svetle ruzove az belosede horniny, drobne porfyricke, polosklovite, 
silne kaolinisovane. P. m. vrostlice sanidinu a silne chloritisovane vrost­
lice amfibolu a pyroxenu a nekdy zachovaneho biotitu. Hojny je pleo­
chroicky apatit, misty se objevuji X x magnetitu. Zakladni hmota 
silne sklovita nebo mikrofelsiticka ze sanidinu, kfemene, chloritu, bio­
titu, magnetitu a skla s hojnymi trichity a krystality. Vetsi mnozstvi 
kremene obsahuj e zakladni hmota trachytu c. 444, tvo:ficiho pfechod 
k dacitum a rhyolitum. 

R h yo I i t y a r h y o 1 i t o v e b r e k c i e. Rhyolity tvofi j ednak 
h:fbet c. 403 a 436 jiz. Brehu, jednak vrcho1 c. 305 sv. Tekovske Breznice. 
Jsou felsiticke nebo felsosferoliticke a obsahuji vrostlice velmi silne mag­
maticky korodovaneho kremene a mene hojne vro.stlice sanidinu a bio­
titu v zakladni felsiticke, vetsinou t.ypicky fluidalni zakladni hmote 
s prouzky sanidinu a k:femene a s hojnymi sferolity. 

Rhyolit h:febene c. 405 a 436 vystoupil jako mohutna extruse podel 
velke trhliny s-j smeru, pokracujici k :severu za Hronem ve h:fbetu Him-· 
melreichu vych. a sv. Nove Bane. Vychodni omezeni rhyolitu c. 403 a 436 
je tektonicke podle dis 1 o k a c n i 1 in i e smeru h 1, pokracujici k jihu 
smerem na Putikov vrsek. Druha poruchova linie smeru s-j probiha blizko 
pod zap. hranici rhyolitu hrebene c. 403 a 436 ve vych. svahu Liesne 
doliny, podmiiiuje nahlou zmenu smeru tohoto udoli v jeho posledni casti 
a pokracuje k jihu pres sedelko zap. c. 444 k Putikovu vrsku. Cedi co v a 
sop k a Put i k o v v r s e k v z n i k 1 a n a p ruse c ik u o b o u 
t e c h to p o r u c h. Severni pokracovani druhe z uvedenych poruch 
k severu ·za Hronem j e ve vych. okoH Nove Bane v terenu morfologicky 
dobre pa trne. 

Ve spodnich polohach rhyolitove extruse c. 403 a 436 jiz. Brehu mezi 
isophysami 300 a 360 m n. m. jsou vyvinuty r h yo 1 ito v e e r up­
t i v n i b r e k c i e belave, ruzove i zelenohnede s hranatymi, nekdy i za­
oblenymi ulomky rhyolitu, trachytu a andesitu cerstvych i propylitiso­
vanych, event. kaolinisovanych. Ve spodnich partiich na sev. svahu c. 403 
obsahuje i dobre zaohlene velke valouny andesitove, strzene rhyolitem 
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z prorazenych andesitovych tufitu. Tmel brekcie, zminene uz E. BEUDAN­
TEM 1822 a F. v. ANDRIANEM 1866 je drobne brekciovity, drceny, belavy 
nebo cervenavy rhyolit, misty tez drcena vyplii zelezitok:femita. 

* 

Geolo gicko -paleontolo gicke odddelenf 
N arodniho Tnusea v Praze. 

OrrHCbiBaeMhie s.rr.ech 6asaJihTOBbie nopo,li,,bi 6biJIH o6HapyMeHhi 

y BhilllerrpHBO.IJ.HMhiX o61Il.HH y rop. HoBa EaHH B cpe.rr.He:H CJioBaKHH. 

OHM OTHOCHTCH K saKJIIoqMTeJihHOH ¢ase HeoreHoBoro KaprraTcKoro BYJI­

K3HH3Ma :11 rro sospacTy HBJIHIOTCH rrpaB.rr.orro.rr.o6Ho JieBaHTHHCKHMH. UeH­

TpoM HX H3BepMeHHH 6hrJia BOS.BhiiileHHOCTh OyTMKOB BpllleK, rryHKT 485,. 
pacrroJiaraiOIIl.35IC5I rrpH6JIH3HTeJihHO B 2 KM. K mro-BOCTOKY OT TeKoBcKo:H 

l3pe3HHIJ;bi Ha Kpam aH.rr.e3HTOBhiX rop. OH Haxo,ll,HTCH rra rrepeceqeHHll. 

.IT.BYX .n;peBHHX c6pocoB, rrpocTMpaiOIIl.MXCH B HarrpaBJieHHH CCB 11 C - IO. 

I13 Hero H3JIHJIHCh K C3 B HOBo6aHhCKYIO KOTJIOBHHY 3 6a3aJihTOBhiX 

IIOTOKa. HaH60JihiUHMH p33MepaMH OTJIHqaeTC5I C3MhiH HHMHHH !13 HHX. 

OH .rr..ocTHraeT peKH fpoH, r.rr.e oH Beepoo6pa3HO pacmMpHeTCH MeM.rr.y 

o61Il.. EperM H TeKOBCKaH l3pe3HMu;a. B C'BOHX KpaeBhrx qacTHX OH cocTOHT 

H3 HaH60Jiee OCHOBHhiX pa3HOBH)l,HOCTeH 6a33JihTa, COOTBeTCTBYIOIIl.HX 

HeQ:leJIHHOBhiM 6acaHHTaM. BTopo:H H3hiK K CB OT TeKoBcKo:H l3pe3HHIJ;hi 

pacrra,n;aeTcH B .rr;Ba KphiJia, oKpyMaiOIIl.HX c ABYX cTopoH B03BhiiileHHOCTb. 

305, o6pa3oBaHHYIO aH.rr.e3HTaMH, aH)l.e3HTOBhiMH TYQJQJHTaMH H pHOJIH­

TaMH. Ha IOMHOM CKJIOHe aTo:H B03BhiiileHHOCTH, Ha.rr.. TaK Ha3. XBaJieHoi1 

.II.OJIHHOH, H3XO.II.HTC5I 06HaMeHHe, r.z:r.e 'BH)l,HO, qTO ,ll.3HHhiH JI3BOBhiH IIOT'OK 

COCTOHT !13 HeCKOJihKHX C3MOCT05ITeJihHbiX IIOTOKOB 6a33HHTOB, qepe,ll,y­

IOIII.HXC5I co IllJiaKOBhi'MH ropH30HTaMH. OHM 3aJieraiOT Ha CJIIO.IJ.HCThiX 

neCK3X H Ha lli1pOKCeH-3MQJH60JIOBhiX 3H)l,e3HT3X. TpeTHH IIOTOK ropa3,li,O' 

MeHhllle ITO CBOHM pa3MepaM H 6JIH30K ITO COCTaBy K HOpM3JibHOMY 6a-

33JihTy. TeMH B03BbiiileHHOCTH nyniKOB BpllleK o6pa30B3HO, npeM.rr.e 

Bcero, IUJiaKOM H BYJIKaHMqeCKHMH 6oM6aMH, oKpallleHHhiMH 6. q. BCJie.rr.­

CTBHe O'KHCJieHH5I B KpaCHbiH IJ;BeT. Ha IIO,l(HOMb5IX ee IOI'O-BOCTOqHOI'O 

CKJioHa B XBaJieHofi .rr..oJIHHe 6hiJiilf ycTaHOBJieHhi 3epHHCThie )l.OJIJiepHTo­

Bhie 6a33HHTOH,li,hi, rrpope33HHhie )f(I1JI3MH HeQJeJIHHOBOI'O TeQ:lpiiTa. 

Ea3aJihThi OTJIHqaJOTCH HCHO BbrpaMeHHhiM IIJ,eJioqHhiM xapaKTepoM,. 

COOTBeT'CTByH, T3KI1M o6pa30M, B 3HaqHTeJihHOH CBOeH qacTH 6a3aHH­

T'OH,li,3M (T. e. HeQ:leJIHHHTOH.IJ.HhiM 6a3aHHTaM). B HeKoTophiX qacTHX, 

rJiaBHhiM o6pa3oM Ha C3-oM KpaiO HHMHero H3JIHHHHH y EperoB H B H3-

BeCTHhiX MeCT3X BTOp010 IIOTOKa, OHH CT05IT 6JIHMe K HeQJeJIHHOBhiM 

6a33.HHT3M. 0HH OTJIHqaJOTC5I cepbiM IJ;BeTOM, He C'O,ll,epMaT MaKpOCKOIIH­

qeCKH 33'MeTHbiX BKparrJieHHHKOB I1 5IBJI5IIOTC5I 60JihllleH qaCTbiO COBCeM 

IIJIOTHhiMI1. 0pH IIOBepXHOCTH rrepBOI'O I1 B OCHOB3HHI1 BTOporo TIOTOK3 

noHBJIHIOTCH THrrMqHhre IllJiaKOBH.IJ.Hhie ¢opMbi. BKpanJieHHHKH CHJihHO 

KOppO,ll,I1pOB3HHOf0 OJIMBHHa If II05IBJI5II01Il.eroc5I ropa3)l,O peMe IIHpOKCeHa 

( 3BI'HT, HHOr,li,a IIHMOHHTOBhiH 3BI'HT, MeCT3MI1 H3CT05IIIJ,HH IIHMOHHT) 33-

KJIJOqeHbi B HHTepcepT3JihHOM OCHOBHOM BeiiJ,eCTBe, COCT05Illl.eM I13 Jia6pa­

,li,Op6HTOB'HHTa, MHKJI. IIHpOKCeHa, M31HeTWra I1 THT3HO-M31HeTHT3, H3pe,li,Ka 



:.HJibMeHina, a'KU:eCCOpHLJ:eCKOrO arrraTHTa H OT..QeJibHbiX JIHCTOLJ:KOB 6UOTHTa. 

Ilpo'MeMyTOl.J:Hafi Ma·CCa o6pa30BaHa 6. l.J:. !HecpeJIHTHTOH..QHO:?'I H30TpOITHOH 

J1JIH CJief'Ka ..QByrrpeJIGMJIHIOill.eH Me30CTa3HeH (6a3aHHTOH,ll.bi), 3aKJIIOLJ:aiO­

lll,eH B HeKOTOpbiX qacniX He60JibUIHe KOJIHLJ:eCTBa HH,ll.HBH..QyaJIH3HpO­

BaHHOf'O Hecpemma (6a3ai-IHTbi). ,lJ,OBOJibHO LJ:aCTO IIOHBJIHeTCH B HeH H 

qJHJIJIHITCHT. )];oJIJiepHTOBbie 6a3aHHTOH,ll.bi c IOB-.oi1 rro,n;oiiiBbi B03Bbi­

rneHHOCTI1 DyTHKOB BpiiieK co.n;epmaT 6oJihiiiOe KOJIHLJ:eCTBo HJib.MeHHTOB 

I1 IIHlliOHHTO:B . Ilo pacLJ:eTy XHMHLJ:eCKOf'O a:HaJIH3a 6a3aHI1T 113 5pef'OB 

CJie,n;yeT OTHeCTH K TepaJII1T-ra66pOH..QHOH Maf'Me. 

HecpeJIHHOBbie Tecppi1Tbi 113 XBaJieHoi1 ..QOJIHHbi He co.n;epmaT OJIHBHHa, 

He 3aKJIJOLJ:aiOT 60JibiiiOe KOJII14eCTBO JIHJIOBO-KpaCHbiX ITHlliOHHTOB, a !13-

pe,ZI,Ka I1 CTe6JieBH,ll.Hbie 6e3IJ,BeTHbie KJIHH0.3HCTaTI1Tbi, OCHOB. Jia6pa,n;Opbi, 

I1306HJibHbiH THTaHO··Maf'HeTHT H 'CKeJieTHbie KpHCTaJIJibi HJibMe'HHTa, KpOMe 

TOf'O 60JibUIOe 'KOJIHLJ:eCTBO anaTHTa, a B OCHOBHOM BeiiieCTBe aH,.Qe3HH, 

3f'HpHH, 'TIHlliOHHT, HecpeJIHH, arraTHT, MarHeTHT, 6HOTI1T, cpi1JIJIHIICHT I1 

06HJibHYIO HecpeJIHHHTOH,LI.HYIO 'Me3o·cTa3HIO. 

,lJ,peBHHe IIOpO,ll;bi B COCe..QCTBe 6a3aJibTa GTHOCHTCH K l.J:HCJIY I1I1pOKCe­

HOBbiX I1 I1HpOKCeH-aMcpH60JIOBbiX aH,D,e3HTOB, aH,ZI.,e3HTOBbiX TycpoB I1 

! ycpcpHTOB, pHOJIHTOBbiX 6peKLJ:I1H I1 cpeJib3GCcpepOJII1TOBbiX pHOJIHTOB. 

feOJJOFHlfeCKO-llaJJeOHTOJJOFMlfeCKOe OT J(eJJeHHe 

HaQHOHaJJbHOro My3eH B flpare. 

DepeBo,a: IO. B. illyc!:Ja. 

Alkali Basalts (Basanitoids) from Tekovska Breznica 
and Brehy near Nova Baiia in Slovakia 

(Sheet of the Topographic Map 4661 - lvova Bana) 

A b s t r a c 't: The masalts from Tekovska Breznica and Brehy in >Slovakia, 
described in this 1parper, belong to the final phase of the Neogene vulcanism of the 
Carpathians. They are mo·st likely o.f Levantine age. The centre of the eruptions 
was the height P utikov Vrsek southeast of Tekovska Breznica, formed of cinders 
in its 'summit part. At least three morpohologically very disti<nct lava streams flow 
in a northwesterly direction into the basin of Nova Bana. Some of thes•e streams are 
more complex and formed by a number of lesser streams flowing over each other. 
The basalts have a distinctly alkaline character; they correspond to basanitoids, in 
some cases even to nepheline basanites. Veins of nepheline tephrite were also ascer­
tained at the SE rfoot of the Putikov Vrsek. The neighbouring mountains are formed 
by older andesites, andesitic tutffs and tuffites, trachytes, rhyolitic breccias and 
rhyolites. 

I. INTRODUCTION AND LITERATURE 

The present paper deal's with a really restricted, but geologically 
iilljp.ortant and with regard to type interesting occurrence of relatively 
young alkali basalts in the vicinity of the villages of Tekovska Breznica 
and Brehy in Central Slovakia, in the region of the volcanic mountains 
of the Slovens'ke Stredohori. The village of Tekovska Breznica lies about 
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:Fran tis e k F i a 1 a: Geologicka mapa jihovych. okoli Tekovske Breznice a Brehu 
na Slovensku. 

Vysvetlivky: 1. 'Pyroxenicky andesit. - 2. :Pyroxenicko-amfibolicky andesit. -
3. Ande1sitove tufy. - 4. Andesitove slepencove tufity.- ·5. Trachyt. - 16. Rhyolitova 
eruptivni· brekcie. - 7. Rhyolit. - 8. Cedice. - 9. Cedicove strusky.- 10. Kamenita 

ssut:. - 11. Hliny ssu-Love. - 12. Alluvium. 

F r ant i s e k F i a l a: Geological Map of the SE Vicinity of Tekovska Breznica and 
Brehy, in Slovakia. 

Explanations: 1. Pyroxene andes·ite. - 2. Pyroxene-·amphibole-andesite. - 3. Ande­
-site tuffs. - 4. Andesite conglomerate tuffites. - 5. Trachyte. - B. Eruptive 
rhyolite breccia. - 7. Rhyolite.- 8. Basaltic rocks.- 9. Basa'lt cinders. -10. Stony 

waste. - 11. .Slope loams. - 12. Alluvium. 
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Obr. 1. Pohled s plo-siny 1. cedicoveho .proudu '(Babin vrsek) mezi Tekovskou Breznicf 
a Brehy 'k jihovychodu na ,stupen II. cedicoveho proudu. v ·POZadi Putikov vrsek. 

Fig. '1: View from 'the platform of the I. basalt flow '(Babin Vrsek) between Te­
kovska Breznica and Brehy to the :SE to the step of the H. basa1t flow. In the back-

ground the hill Putikov Vrseik. 

4 km. SSW, that of Brehy about 2 km. SSE of Nova Baiia; both villages 
are on the left bank of the river Hron. 

In the iPart between these two villages the valley of the Hron widens 
considerably, especially in its higher levels. In my report of 1933 (FIALA, 
p. 122) I placed this "Basin of Nova Bana" together with the two other, 
larger basins of Zvolen and Sv.aty K:fiz rto the 'system of the river basins 
of the Hron formed in and after the Tortonian by the damnling of the 
old pre-Tortonian terrain by volcanic, chiefly andesitic flows. Gradually 
the Hron had to force its way through these lava dams. 

Towards the end of the TeTtiary, probably in rthe Lower Levantian, 
several flows of alkali basalt lavas erupted in this basin, of which each 
younger one was smaller than the preceding one; they flowed from one 
eruption centre, the P~utikov Vrsek, P . 485, about 2 km SE of Tekovska 
Breznica·. On the map 1 : 25.000 the name of Putikov Vrsek is given to 
a hill farther north, composed of trachyte and andesite. The Putikov 
vrsek is one of the morphologically best preserved ancient volcanoes of 
Slovakia, as indeed I l)ointed out already in my paper mentioned above 
(FIALA 1933, p. 121). 

It is not possible to date wi,th certainty the tim.e of the eruption of 
these alkali-basalts in the basin of Nova Bana according to the geolo­
gical finds. From the n10rphology we can only infer a relatively young 
age. The petrological analogy and the similar geological occurrence 
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Obr. 2. Bomby cedi'cove z jiz. svahu Putikova vrsku .. - Ze sbire.k SUitneho banskeho 
muzea Dion. Stura v Banske Stiavnici. Ca 2 /5 tSkut. vel. 

Fig. 2: Basalt bombs from the southern ~slope of the Putikov Vrsek. - From the 
collections of the State :Mining 'Mus.eum Dion. Stur, at Banska Stiavnica . 

. About 2/5 nat. size. 

connect, however, these basalts with the other eruptions of basaltic 
magmata of a slightly atlantic, more or less distinctly alkali character, 
which erupted in the Pannonian Basin and in the adjoining mountains 
(abundantly also in Styria) in the Pliocene, and which represent the 
last, final phase of the Neogene volcanism of the Carpathians. Their age 
is usually given as Upper Pontian (A. WINKLER, 1925, 1927; I. VITALIS 
1904), or as post-Pontian (H. Boc:KH 1901) to Levantian (I. FERENCZ! 
1924, L. JUGOV]CS 1916, A. HOFFER 1925, etc.). They have almost all 
a distinct al'kali character, as determined systematically also by F. de 
QUERVAIN (1927, pp. 21-22) and B. MAURITZ. Cp. also FIALA's pa[>ers 
of 1938 on the basalt of the Kalvaria at Banska Stiavnice and on the 
basanitoid near Podrecany. 

The basaltS' Df Brehy and Tekovska Breznica have been mentioned several 
times. J os. JONAS in "Ungarns Mineralreich" of 18'20 (p. 328) reports from this 
region basalt from Brehy and Sv. Beiiadik. The second of the two occurrences as 
well as a number of o,ther "hasalts" given by JONAS belongs to the andesites. -
E. BEUDANT, 1822, gives specially detailed da!ta and observations; he describes tuffs 
and tuffitic conglomerates 1(partly FIALA's rhyolitic breccia) underlying the basalt 
(Tome I, p. 243) as well as the different ty;pes ·of basalts1 (Tome III, pp. 1610 and 
6'15) and the volcanic bombs '(T .. III, 'p. 16'15). - FERD. v. ANDRIAN, 18,6r6, describes 
the types of trachytic eruptions '( p. 38'7) and !treats in detail of the rhyolitic breccia 
at Brehy (p. 401), and briefly characterises the basalt plateau at Brehy ·(p. 415). 
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II. GEOLOGICAL AND MORPHOLOGICAL OBSERVATIONS 

Three major valleys open from the SE, from the Pukanec group· 
of the Banska Stiavnica Mts., into the basin which is situated east of· 
the river Hron SE of Nova Ba:iia, between the villages of Brehy and 
Tekovska Breznica, or in their immediate vicinity. The northernmost 
valley is the 0 be c n y Pot o k, of a NW direction, traversing the 
andesite and partly also trachyte area and the village of Brehy. About 
1.4 km. south of it runs the L i e s n a Do 1 in a, ;parallel with the 
preceeding valley, only with its final part, about 2 km long, sharply· 
turning to the north; it follows here - apparently along an important 
fa u 1 t 1 in e - the western side of the rhyolite body of the ridge 
P. 403 and P. 436. A small valley form.ed in its lower and highest parts 
by basalt, in the middle part by andesite orpens at the bend into the 
Liesna Dolina from the SSE, i. e. in the direction from the Putikov 
Vrsek. In its upper part this small valley diss.ect.s the thick lava sheet 
of the 2. basalt flow. The lower part of the Liesna Dolina forms roughly· 
the eastern limit of the basalt flows against the andesites and rhyolites; 
it is only in two rplaces that the basalt extends to its eastern flank. The 
third, southernmost valley parallel to the two preceeding ones, i. e. with 
a NW direction, is the Chvalena Dolina falling into the valley of the 
Hron at Tekovska Breznica. There are no further basalts south of the 
Chvalena Dolina. 

B a s a 1 t i c r o c k s. 

T h e e r u p t i v e c e n t r e o f t h e P I i o c e n e b a s a I t erup­
tions was - as said in the introduction - the height "Putikov Vrsek", 
P. 485, rising above · the northern sloiPe of the Chvalena Dolina ahout 
2 'km. SE of Tekovska Breznica at the southern margin of Sheet 4661/1 
of the map at the scale of 1 : 25.000. It slopes very steeply to the south 
and southwest to the Chvalena Dolina, more gradually to the NW, from 
where it appears as a flat, wooded dorne with a levelled summit, rising· 
above the p 1 at forms of ~the· 1 a v a f 1 ow s, which slope 
down slowly to the NW in the direction towards Brehy. On the summit 
of the P1ut.ikov Vrsek is a levelled platform, today without trace of a 
crater. The upper part of the elevation is composed predorninantly of 
c in d ·e r s and bomb ·s, which alternate only here.and there- as 
may be inferred from occasional preserved blocks of scoriaceDus basalt­
with minor basalt flows. The cinders are scoriaceous; on the summit 
platform they are 'mostly oxidized red, in the saddle east of the elevation 
they are fresher, black. It is not possible to distinguish any more 
accurately in the wooded terrain between cinders and lavas. Scoriaceous 
volcanic domes rising above the platforms of the basalt flows are a 
common phenomenon in the Pannonian Basin, as reported e. g. by 
K. HOFFMANN, 1879, for the basalts of the Bakony Forest. 

The volcano P uti k o v V r s e k is a typical unilateral volcano. 
Its cone sits on the steep slopes of older andesite mountains apparently­
a b o v e t h e i n t e r s e c t i o n o f t w o f a u l t. f i s s u r e s. One 
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of them, striking in h 1, delimits in its f.orther NNE course the rhyolite· 
body of P. 403 :and P. 436 south of Brehy on the eastern side. The other, 
striking N-S, runs at the wesitern side of the rhyolite mass in the eastern 
slope of the Liesna Dolina, and farther to the north beyond the Hron 
it can be followed morphologically in the terrain far to the eastern 
vicinity of Nova Bana in the valley west of the ridge Himmelreich. 

Flows of alkali basalts or basanitoids streamed 
f r o m t h e P u t i k o v V r s e k to t h e NNW i n t h e d i r e c-· 
t i o n tow a r d s B r e h y. The 1 ow e r, o 1 d e s t f 1 o w character­
ized by the platform of the Babin Vrs·ek, P. 26·6 (terrace level of 40 m. 
above the Hron), slo!Ping very gently under an angle of aibout 4·0 to the 
NW, reached farthest and in its lowest part spread out in fan-shape 
between Brehy and Tekovska Breznica to a width of nearly 3 km. It 
reaches as far as to the present alluvial flood plain of the Hron forming· 
a steep rocky slope towards this in the western vicinity of Brehy, 
on an average 30 m high. In the northern vicinity of Tekovska 
Brezniea this lower flow was strongly denuded and covered with loam. 
About 3,4 km. north of Tekovska Breznica some springs rise from 
below. it. 

The NE .and E limit of this lower flow is formed roughly by the 
Liesna Dolina, which is crossed by the basalt only in two places. The 
first of these places is at Brehy, where the basalt was opened up in 
the rpast decades in several quarries in the eastern slope of the Liesna 
Dolina; these quarries are not wo-rked any longer. Near the first quarry 
at the former crushingmill (see fig. 5) there was found at the foot 
of the slope as well as in the stream a moist, light gray, plastic Neogene 
clay of an age not more accurately known. Already in the thirties this .. 
occurrence was buried and inaccessible. The sectOnd occurrence of basa-· 
nitoid lies about 2 ikm farther s10uth in an upstrea1n direction, opposite 
the m.outh of the small valley NNW from the P·utikov Vrsek, at ~the rim 
of the andesite slope. Both these occurrences on the eastern side of the 
Liesna Dolina represent most probably the eastern margin of the basalt 
flow of the Babin Vrsek, which .stopped at the steep fault margins of 
the basin of Nova Bana, formed by older andesites and rhyolites; for 
the second of the two cited occurrences the possibility of an independent 
rise of the magma along the above~mentioned great N-S fault cannot 
be excluded. Nor can it be excluded that the l,Qwest part of the basalts 
at Brehy, characterized by a very fine texture and strongly alkaline, 
corresponding to nepheline basanite, may to a certain extent represent 
-compared with the upper part of this flow complex- an independent 
partial flow. On the platform of the Babin Vrsek SW of Brehy, strongly 
loamy, we find here and there ty1pical outerops of scoria c eo u s 
b a s a 1 t s c-orresponding to the highest layers of this flow or group of 
flows. The maximum length of the flow is 3.5 km. 

At .a distance of 3,4 krn. east of the Hron in the eastern and NE 
vicinity of Tekovska Brezninca, a s e con d f 1 ow is distinctly outlined 
morphologically above the platfonn of the lower basanitoid flow. This 
upper flow is 2 km long (measured from the Putikov Vrsek) and at 
its end 1.4 km wide. It does not form a connected .sheet as the first flow 

15 



Obr. 3. 'Putikov vrsek a III. proud cedicovy 'na jeho S1Z. svahu. 
Fig. '3: 'Putikov Vrsek and III. basalt flow on its NW slope. 

does, but divides ibefore the dominating height P. 305 NE of Tekovska 
Breznica. This height composed of pyroxene-am:phibole andesite, tuffitic 
andesite conglomerates and rhyolite was surrounded by the basanitoid 
flows. The second basalt flow has a stronger di:p (70 and sometimes 
more) and here and there a considerable thickness, especially in the 
ravine NNW of the Putikov Vrsek, where it attains 50 m. Here 
platy, considerably massive, here and there weathered basanitoids are 
exposed; they can be followed upwards to the upper margin of the 
platform under the Putikov Vrsek, where they are covered by thick 
layers of loess loam. At the base and at the surface of flow II we find 
abundant black porous to typically scoriaceous basalts with dense, elon­
gated cavities measuring up to 1 X 2 em. 

On the southern slope of P. 305, NE of Tekovska Breznice an 
interesting section is exposed in the northern slope of the Chvalena 
Dolina; it shows that part of the bas a 1 t I a vas corresponding 
to flow II described above f 1 o w e d r o u n d t h e h e i g h t P. 305 
formed of andesite, andesitic tuffites and rhyolite, at its southern side 
in the direction towards Tekovska Breznica. This did not take place in 
one phase, but i n a w h o 1 e s e r i e s of t h i n a n d s t r o n g 1 y 
scoria ceo us 1 a v a f 1 ow s indicating the fluidity and considerable 
mobility of the lavas proved also by the whole morphology of flows I 
and II described above. In the northern slope of the Chvalemi Dolina 
there occur under the basanitoids grayish red, strongly weathered, 
pyroxene-amphibole andesites with biotite, piercing andesite tuffs. 
Above them, in one nowadays already rather decayed outcrop, micaceous 
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Obr. 4. P11ti!ko.v vrsek '(V po·zadi) od vychodu. 
Fig. 4: Putikov Vrsek f(in the background) from the east. 

sands occur and higher up a repeated alternation of basalt scoria and 
cinders with layers of porous basanitoid lavas. The thickness varies in 
different places. The vrofile recorded is: 

14. IV. basalt (basanitoid), greenish black, partically disintegrated, 
1.5 m. 

13. cindery tuff 0.5 m. 
12. cinders and pumice 0.5 m. 
11. III. basalt (bas.anitoid), gray, finely porous, 0.5 m. 
10. cinders and pumice, under them scoriacoous tuff, total 1.50 m. 
9. II. basalt (basanitoid), gray, here and there disintegrated, 

cindery at the base and surface, more compact in the middle, 
1.0 m .. 

8. basalt scoria and bon1bs, 0,25 em. 
7. I. basalt (basanitoid), porous, pinching out at the sides, 0.2 m. 
6. basalt scoria and :pumice with baked-in loam, 0.5 m. 
5. basalt tuff, fine-grained, yellowish, 0.20 m. 
4. micaceous sand, reddish, yellowish, 0.10 m. 
3. micaceous sand, dark gray, 0.50 m. 
2. micaceous sand, gray, 4-5 m. 
1. pyroxene-amphibole andesite with biotite, reddish, strongly 

altered, with traces of secondary jasper, 15m. 

In the highest part of the slope above the basalt flows rises the 
summit P . 305 formed of rhyolitic breccias and rhyolites overlying the 
andesite tuffites and surrounded by the basalt flows described above. 
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The third bas a It f I ow, inclined about 15·0 to the NW re~­
presents a narrow (70 m.) and only about 300 m. long ridge (fig. 3) 
starting from the lower part of the Putikov Vrsek above the upper rim 
of the Ch va.lena Dolina and running along the surface of the flow II to the 
NW. Its relatively steep slopes indicate that at the time of the effusion 
it filled a through in accumulations of cinders and bombs since denuded. 
Of all the flows of the Putikov Vrsek the rock of this III. flow approaches 
most the type of the normal basalts. 

Above the upper limit of the III flows rises the flat, wooded 
summit dome of the Put i k o v V r s e k (P. 485) levelled at 
the summit to a platform. It is mostly formed by cinders,, bombs and 
lapilli, black in the saddle east of P. 485, oxidized to red on the summit 
of the height. The same cinders and bombs occur abundantly in the 
steep southern slorpe of the Putikov Vrsek in the northern slope of the, 
Chvalena Dolina. As far as it is possible to follow it in the wooded and 
loam-covered terrain there occur in them here and there thinner flows . 
and intercalations of porous hasanitoids .. The bombs are here and there 
typically tear-shaved (fig. 2). The most beautiful specimens of them 
.are in the State Mining Museum of Dionyz Stur at Hanska Stiavnica. 

A t t h e s o u t h e r n a n d s o u t h - e a s t e r n f o o t o f t h e· 
P u t i k o v V r s e k i n t h e C h v a 1 e n a D o 1 i n a, at the N\¥ 
margin iof the Chvalenske Meadows (northern margin of section 4661/3 
of the map at the seale of 1 : 25.000) there are abundant outcrops of 
basanitoid rocks. In some portions the bas ani to ids are ratheT 
granular, d o 1 e r i t i c, and their microscopic texture is even reminis­
cent of a doleritic diabase texture. This seems to be a cut lateral feeding 
channel. These doleritic basanitoids are penetrated by younger narrow· 
veins of n e p h e 1 i n e t e p h r i t e s, fine-grained, greenish gray, 
characterized by the presence of black, sharply defined pigeonite needles. 

In the vi 11 age of B r e h y the basalts have been quarried· 
already for a fairly long time. The first ~quarries were established in the 
twenties in an occurrence of basalt (here ne,pheline basanite) in the 
northern slope of the Lies.na Dolina at its junction with the Hron valley 
SW af Brehy. The .quarries are today abandoned. 

In the first quarry (formerly with the crushing-mill, fig. 5) 
5 X 20 m., we find bedded, rather fresh, aphanitic, gray basanite, with. 
the beds below 10 em. above 30-50 em. thick. Above this there are 
several beds of a disintegrated basalt, then a bed about 1 m. thick with 
indications of columnar jointing, above it again a disintegrated basalt. 
In the eastern part of the quarry there is typically columnar basanite. 
The more or less vertical columns, here and there irregularly bent, have 
a pentagonal or hexagonal cross section and a diameter of 50-80 em. 
They are traversed by transverse fissures inclined under go h 4, running 
parallel with the surface of the flow, and by fissures inclined under 
24·0 h 13. - Another (2.) quarry lying about 20 m. farther to the SE 
measures 5 x 17 m. In the lower part the basanite has here a character­
istic colu1nnar jointing extending to a height of 1 m.; higher up the 
rock is platy, above partially disintegrated. - A further (3.) quarry, 
180 m. SE of the first quarry measures 6 x 40 m. The upper surface · 
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of the basanite is here at about the same height as in the preceding 
quarries nearer the valley of the Hron. But the overburden of the basalt 
is here much thicker. This proves that the rock did not rise here in situ, 
but that it is the end of the main flow of the Babin Vrsek (I. basalt 
flow) .separated from this on the .slope of the steeper older rhyolite and 
andesite heights by the erosion of the stream of the Liesna Dolina. 

In the 30'ies the quarry was abandoned and the cable railway from 
it to the station of Nova Baiia was dismantled, because it was found 
that the thick overburden steadily increased in thickness the farther 
one got into the slope. At the same time it was improbable that the 
basanite continued into the depth in view of the fact that it forms the 
end of a flow coming from the SE from Putikov Vrsek and Babin Vrsek. 
Recently a new quarry, mainly for ceramic purposes, has. been opened 
about 150 m. to the west in the northern slope of the Babin Vrsek, i. e. 
already in the main body of the lower flow. 

Farther to the west, where the slope of the Babin Vrsek, here in 
E-W direction, approaches the Hron, some small basalt quarries were 
opened. In one of these the basanitoid has a platy jointing with a gentle 
dip of the beds to the north in the upper part of the quarry, and with 
almost horizontal beds in the lower part; the rock above is strongly dis­
integrated. In the ,quarries farther to the west the dip of the beds 
varies from 600 to the south to ·quite irregular (fig. 6), while here and 
there a non-typical columnar jointing is developed. 

The basalt does not continue on the western side of the Hron in 
the direction towards Nova Baiia. The occurrence of a black rock on 
the southern slope of the Kalvarie at Nova Bana recorded by F. v. 
A NDRIAN, 1866 (p. 415) belongs to propylitized pyro~ene andesite of 
a considerably greater age (Tortonian). 

Rocks U nderlying t h e Basalts-. 

The borders of the basin of Nova Baiia at Brehy and Tekovska 
Br ezninca are formed-by py r oxene andesites and p y r ox e­
n e- a m p h i b o 1 e a n d e s i t e s w i t h b i o t i t e, further by their 
t u f f s a n d t u f f i t e s, b i o t i t e - a m p h i b o 1 e - p y r o x e n e 
t r achytes, propylitized and partly strongly kaolinized rhyolite 
breccia and r h yo I it e s. All these rocks, enumerated here in their 
succesion in time from the older to the younger members, are older than 
the basalts. 

The ,principal rock consists here as in the whole Slovenske Stredo­
hoff of andesites, which form the greater part of the slopes in the 
eastern vicinity of the basin. Part of them belongs to the pyroxene 
a n desites, here and there 1slightly propylitized. These occur together 
with tuffs in the southern slope of the Kalvaria at Nova Baiia above 
the western bank of the Hron, and in the eastern vicinity of the basin 
especially in the eastern and southeastern neighbourhood of the Putikov 
Vrsek. They form here the ridge P. 627 (Rakove), where they are 
slightly propylitized. In the group of the Priesil (P. 736) and in the 
spurs to the NW towards Tekovska Breznica pyroxene andesites, mostly 
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Obr. 5. Tines opusteny bas,anitovy lorn u Brehu s drticem z let 30-tych. 
Sloupovita odlucnost. 

Fig. 5: Basanite quarry, today abandoned, at Brehy, with crushing-mill of the 30'ies. 
Columnar jointing. 

reddish gray, are developed, with layers of agglomerated tuffs. lVIore 
pyroxene andesites ·occur in the ridge P. 437 east of the Putikov Vrsek 
and in the N and NW slope of P. 444. 

The pyroxene- amp hi b o 1 e andesites with biotite, 
sometimes also pyroxene andesites with biotite, occur in the western 
parts of the spurs of the Priesil towards Tekovska Breznica, in the 
Chvalena Do1ina, in P. 305 at Teko;vska Breznica, on the platform E 
of the Putikov Vrsek (here they 'Seem to underlie pyroxene andesites), 
in the valley of the Obecny Potok, at the foot of the ridge P. 484, here 
and there at the foot of P. 403 and P. 436, in the Liesna and Obecna 
Dolina, and at the southern foot of the Koblizny Vrch, at Brehy, in the 
northern slope of the valley of the Obecny Potok. 

In the valley of the Obeeny Potok, in the Liesna Dolina, at the 
foot of the ridge P. 403 and 436, on the slopes of P. 305 NE of Tekovska 
Breznica andesite tuffs underlyeing the rhyolite occur above the 
andesite; here and there (Tekovska Breznica) tuff it e 1s of p y r o­
x en e amp hi b o 1 e and e 'Site also underlie the rhyolite above the 
andesite. 

Pyroxene- amp hi b o 1 e - biotite trachytes, to a great 
extent strongly kaolinized, younger than the andesites but older than 
the rhyolites, underlie the rhyolites in the slopes and at the northern 
foo t of the ridge P. 403 and P. 436 south of Brehy, and form the upper 
part of the continuation of this ridge to the east from P. 436 towards 
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Obr. 6. Deskovita odlucnost basanitoidu v mensim lomu na sev. upati Babina vrsku 
nad Hronem zJz. 'Brehu ;( Brehy). 

Fig. 6: Platy jointing of the basanito.id in a smaller quarry at the northern !foot 
.o.f the Babin Vr8ek above the Hron, WSW of Brehy. 

P. 484, the ridge P. 444, and finally the height farther west between 
the preceding ridge and the P.utikov Vrsek. They are gray, pinkish gray 
and whitish, markedly porphyritic, rather strongly kaolinized. In some 
samples (chiefly from P. 444) they ·contain a large amount of quartz 
in the matrix, thus forming a transition to the rhyolites .. Their frag­
ments and pebbles occur abundantly in the rhyolite breccia mentioned 
below. 

The r h yo 1 i t e s form the sum1nit of the height P. 305 NE of 
Tekovska Breznica, surrounded by the basanitoid flows. Their main 
occurrelllce is the ridge P. 403 and P. 436 of N-S direction south of 
Brehy between the valley of the Obecny Potok and the Liesna Dolina, 
whose upper part is formed by .a great rhyolite extrusion. The foot of 
this ridge is formed by pyroxene amphibole andes.ites, here and there also 
by their tufs, on the northern slope also by trachytes, reaching here to 
300 m. above sea level, 60 ·m above the level of the Hron. The lower part 
of the rhyolite body is formed by an eruptive breccia, very 
variegated, containing fragments of rhyolites, trachytes and decomposed 
andesites, smnetimes also perfectly rounded andesite and trachyte 
pebbles, derived fr01n the pierced tuffites, in a 1natrix of crushed rhyo­
lite, or in a ferruginous-siliceous cement. The pebbles have a diameter 
ranging from a few em. to several dm., and the breccias formed by 
them are very corn pact (rpl. VIII, figs. 19 and 20). Above the level of 
360 n 1. a. s. l. rhyolite breccias are overlain by felsospherulitic rhyolites. 
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The rhyolite breccias were reported by F. v., ANDRIAN :('1816\6, p. 401), who 
regarded them as sediments of siliceous springs, rising through a fissure of the 
rhyolite: ,Sie diirf1ten wohl auch als Absatz a us einer durch eine Rhyoliths'Palte 
ausgetretenen kieselerdehaltigen Quellen angesehen sein. Ich sah nur groBe Bruch­
stucke davon. Die Hauptmas,e, in der sie eingebettet sind, sind die friiher beschrie­
benen blauen Tuffe und der blaue Trachyt. Es ist eine th eils grobkornige, theils 
feinkornige Verunreinigung von einem weiBen und rothen Rhyolith in scharf be­
grenzten eckigen Stiickchen, durch eine Bindemasse verkittet, welche rother Horn­
stein zu sein scheint. 'Der feine Quarz in den Bruc_hstiicken ist sehr gut zu beob­
achten. Die M<achtigkeit dieser Gangbildung erhellt aus der :Ma:sse und der GroBe 
der Bruchstiicke. Das Hauptauftreten derselben fallt so ziemlich in die Verlange­
rungslinie des Himmelreicher Rhyolithsltockes." 

E. BEUDANT, 1822, also stated that the basalts lie on a mass of rounded pebbles 
cemented by a mass which seems to have been formed by the destruction of tuff 
conglomerates. These conglomerates lie according to BEUDANT on comrpact "trachyte", 
i. e. mo.stly andesite . · 

T h e r h y o 1 i t e o f t h e r i d g e P. 403 :a n d 436 r o s e 
evidently as a big extrusion along a great fissure 
of N-S direction, whose northern continuation above the right 
bank of the Hron is represented by the rhyolite of the ridge Hiinmel­
reich E and NE of Nova Bana. The eastern delimitation of the rhyolite 
of the ridge P. 403 and 436 is evidently tectonic. Andesites, trachytes 
and tuffs are here strongly crushed along a line striking approximately 
h 1 (150 E) ; the secretions of red jasper occur here abundantly. In the 
southern continuation of this line lies the Pi1tikov Vrsek, whose eruption 
seems to have taken place at the intersection of this fault with another 
fault of N-S direction running from the Putikov Vrsek to the north 
via the saddle west of P. 444 and along the western limit of the rhyolite 
of P. 403 and 436 (or a little lower in the eastern slope of the Liesna 
Dolina) through the western vicinity of Brehy and to the north across 
the river Hron into the valley of Nova Ba:iia. Here the northern continu­
ation of the fault is very marked in the relief. It cannot be excluded 
that the isolated occurrence of basalt (basanite) in the Liesna Dolina 
at its bend to the north may represent an independent eruption which 
took place along this line. 

III. PETROLOGY. 

1. B a s a I t i c r o c k s. 

Basanitoids. 

The alkaline character of the basalts of Tekovska Breznica and 
Brehy is. clear. Most of them belong to the type of b as ani to ids, i. e. 
of basanite rocks in which individualized nepheline is replaced by non­
crystallized nephelinitoid, sometimes also zeolitic mesostasis, often 
completely isotropic, in other cases with a slight double refraction. 
Cf. H. ROSENBUSCH 1908, p. 1395; H. ROSENBUSCH- 0. MUGGE I, 1927, 
p. 254; H. ROSENBUSCH-A. OsANN 1923, •pp. 472 and 479; further the 
papers by REICHERT, ROZLOZSNIK-EMSZT, VITALIS, and F. FIALA 1938, 
p. 40, etc. 
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The studied basanitoids are gray, mostly very fine-grained to 
·massive rocks, minutely and scantily (macrosoopically mostly hardly 
discernibly) porphyritic. They contain minute, mostly sharply idio­
morphic phenocrysts Df olivine (up to 2 mm. 0 ) , well visible in a slide, 
mostly quite fresh, only here and there strongly corroded. Rather 
less abundant and smaller are the phenDcrysts of monoclinic augite, 
here and there also those Df pigeonite-augite and pigeonite. On the sur­
face and at the base of the flows there occur typical porous to scoriaceous 
forms. The rocks from the ·quarries at Brehy are still more compact 
and massive. 

Giving a general petrological characterization we may say that the 
texture of n1ost of the samples is ·microscopically distinctly porphyritic, 
mostly granularly intersertal, in the samples from Brehy approaching 
a limburgitoid to hyalopilitic one. Most phenocrysts belong to the olivine 
( 0 0.05 X 0.1 to 0.2 X 0.9 n1m.), which almost always exhibits enhedral 
forms. It is mostly optically positive; the angle of the optical. axes is 
very large, approaching 90'0. It is almost always completely fresh, but 
often deeply corroded (Pl. I, fig. 2, pl. II, figs. 5 and 6). A number of 
·authors reports similar corrosions from Carpathian basalts, especially 
B. MAURITZ for the olivines of the basalts of Tatika in the Balaton area 
(1936, p. 375) and for those of the basalts of the height Saghegy (1938, 
p. 241). It was only exceptionally that I found in the olivines of the 
investigated basanitoids limonitized margins, thus in the sample of 
porous basalt from the cinders of the platform of the Putikov Vrsek. 

A less abundant mineral among the phenocrysts is monoclinic 
pyroxene in short columns mostly moderately flattened according to 
·010, light brownish green, at the margin often reddish through an 
admixture of Ti. Sometimes it has an hour-glass structure. It belongs 
mostly to pigeonite augite ( <9: cy between 48-530), with a smaller 
angle of the optical axes, here and there, especially in the quarries at 
Brehy, also to pigeonite, almost uniaxial ( cp. H. KUNO, 1936, and 1950, 
pp. 972-7) with a larger extinction angle, and fairly often also to 
common augite with an angle cy between 40-480, and an angle of 
the optical axes exceeding 45·0. It encloses abundantly minute magnetite 
grains. Here and there magnetite occurs in large (100), belonging to 
the generation of phenocrysts. -'--- The matrix, mDst frequently of a 
granularly intersertal texture, is con1posed of minute columns (0.02 X 
0.1 to 0.04 X 0.3 mm.) of mel. pyroxenes, lath-shaped labradorite­
bytownite (symmetrical extinction 320), and abundant minute crystals 
of magnetite. Ilmenite occurs only sporadically. Very subordinate are 
minute crystals Df apatite grown into the other components. In some 
samples, especially from the vicinity of Brehy, some biotite appears in 
tiny crystals and lamellae. It is reported quite often from the Carpathian 
basalts ( cp. e. g. B. MAURITZ 1930 (St. Gy.orgy), 1936 (Tatika), and 
1938 (Sagberg). - Fairly abundant is an interstitial nephelinitoid 
substance, slightly less refracting than the Canada balsmn, sometimes 
isotropic, in other cases with a very slighht birefringence. Here and 
there phillipsite (- length, rpositive low birefringence) is developed 
in it ( cp. B. MAURITZ, 1936, pp. 383 and 387). Only sporadic 

23 



Obr. 7. Profil ulozenim basanitoidovych rproudu a strusek na jiz. svahu c. 305 zych. 
Tekov;ske Breznice. V podlozi pisky,. 

Obr. 8. Detail ze s·podni •C:is.ti tehoz profilu. 

Fig. 7: Section through the complex ·of basanitoid flows and cinders on the southern 
slope of iP. 305 east of Tekovska Breznica. Underlain by sands. 

· Fig. 8: !Detail from the lower part .of the •Same section. 

ally, e. g. in the basanite from Brehy, also nepheline can be demonstrat­
ed, individualized in I I extinguishing columns of -length. The chemical 
analysis of the basanites from Brehy is given on p. 19. It indicates that 
these rocks belong to the the r a I it e-ga b b r o i d magmas. The 
a I k a I i n e c h a r a c t e r is proved also by the m i c r o c h e m i c a I 
t est. - The powder of the basalts from almost all points of the flows 
of the P~utikov Vrsek strongly gelatinises with HCI and .after evapora­
tion yields a larger or smaller amounts of crystals of NaCI, in greatest 
·quantity when using samples of the basanites from Brehy, of which 
also the chemical analysis has been rnade. The basalt of the III flow 
proved to be relatively poor in alkalis according to the microchemical 
tests. 

The d o I e r i. t i c b a ~s a n i t o i d s from the .SE foot of the Pu­
tikorv Vrsek in the Chrvalena Dolina, at the NW margin of the Chvalenske 
Meadows, are considerably more granular. Their texture is doleritic,. 
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Obr. 9. Horni basanitoidove !Proudy rv profilu na jiz. s:vahu c. 305 vych. Tek. Brerznice. · 
Oibr. 110 .. Basan1toidovy proud v temze profilu. Basanitoid silne poresni. 

Fig. 9·: Upper basanitoid flo.ws in the section on the southern slope of ·p, 305 east 
of Tek. Breznica. 

Fig. 10: Bas.anitoid flow in the 1same section. Basanitoid trongly porous. 

approaching a diabasic one, sornetimes even ophitic. A character­
istic mineral is here the ilmenite, forming large, ornamentally skeletic, 
tabular crystals, younger than the augite and the feldspars ( cp. the 
similar observations of B. MURITZ in the basalt of Tatika, MUHITZ 1936, 
p. 387). Rarely also nepheline occurs here. 

The Basanitoids and Nepheline Basanites 
of the Lower Flow 

A rather large number of samples was studied, derived from the 
quarries of the Liesna Dolina at Brehy and from the NW foot of the 
Babin Vrsek above the Hron west of Brehy, from the locality at the 
northward bend of the Liesna Dolina, and from the northern vicinity 
of Tekovska Breznice. From the upper part of the flow, i. e. from the 
platform of the Babin Vrsek, strongly vesicular basanitoids were studied, 
taken from the northern vicinity of P. 305 at the road from Brehy to 
Tekovska Breznica. 
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The sample of the 3. quarry at the junction of the Liesna Dolina 
·at Brehy is characterized by a very fine grain and considerable compact­
ness. The olivine attains a maximum of 0.3 X 0.6 mm. The pyroxene 
of the scarce vhenocrysts :and of the ;n1atrix is almost uniaxial 
pigeonite, sometimes ·zonal, with extinction cy in the middle up to 56·0, 
at the ·margin 460. In the corrosive cavities. of the pigeonite clusters 
of minute crystals of brown amphibole appear with minute lamellae 
of biotite. Ti-magnetite abounds in skeletal (100) and crystal clusters. 
The very finely intersertal matrix is coinposed of tiny ledges of basic 
labradorite (0.004 X 0.02 mrn) and many minute columns of pigeonite 
(0.01 x 0.02 x 0.03 x 0.1 mm.). Rather abundant is minute biotite. 

1-Iere and there columns of /I extinguishing nepheline occur. The large 
amout of nephelinitoid mesostasis encloses many 1ninute needles of 
apatite. The sample gelatinises strongly with HCl, after evaporation 
very many N aCl cubes crystallise. For the chemical analysis see p. 34. 

Planimetrical measuring: 
Phenocrysts : 

olivine 
pigeonite 

Matrix: 
pigeonite 
Ti-magnetite 
biotite 
plagioclase 
mesostasis 

10.7 } 11.5% 
0.8 

59.91 4.7 
0.4 

15.5 
8.0 

88.5% 

100.0% 100.0% 

l 
67.7 

5.3 
0.5 

17.5 9.0 
100.0% 

The basanite from the northern slope of the Liesna Dolina at the 
·bend of the valley to the NNW, 2 km. SE from Brehy corresponds on 
the whole to the usual type of larger grain. The slightly zonal pyroxene 
belongs .to pigeonite augite, <J: cy 53·0. The magnetite belongs 1nostly to 
the generation of the phenocrysts. A small amount of individualized 
nepheline occur in the mesostasis. 

Planimetrical measuring: 
Phenocrysts : 

;pigeonite-augite 
olivine 

Matrix: 
pigeonite-augite 
magnetite 
plagioclase 
meso stasis 

3.6} 
3.3 

39.9'} 
3.6 

30.7 
8.9 

16.9 

83.1 

100.0% 100.0% 

The basanitoid from the new quarry at the northern foot of the 
Babin V rsek west of Brehy has a finely porous structure; under the 
microscope it shows fluidal structure slightly indicated by the arrange-
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ment of abundant oval or irregular cavities, 0 0.2 x 0.2 to 0.6 X 1 mm. 
The olivine is optically negative, the pyroxene belongs to mel. augite. 
A nephelinitoid mesostasis is here very abundant. 

In the basanitoids of the small quarries farther to the west at the 
foot of the Babin Vrsek the pyroxene belongs to pigeonite-aug1:te 
.( <9:: cy 48'0). The amount of nephelinitoid mesosta1sis is here smaller, the 
amount of NaCl crystallising from the powdered samples with HCl also. 
-In contradistinction to this, nephelinitoid mesostasis is again abundant 
in the basanitoid from the well in the NNE vicinity ,of Brehy; also 
individualized nepheline is here developed; the microchemical test with 
HCl gives many X X Na Cl. The olivine is here distinctly negative, the 
pyroxene belongs to common augite . 

The p o r o u s to s co r i a c e o u s b a s an i t o i d s from the 
platform of the Babin Vrsek south of Brehy are blackish gray, slightly 
vesicular, with beginning disintegration. In the cavities we find here 
and there opal linings. The olivines are usually slightly limonitized at 
the margin; the pyroxene belongs to mel. augite ( <9:: cy 480). Magnetite 
is abundantly included in the olivine and augite. The mnount of meso­
stasis is small. Succession: olivine, augite I, plagioclase, n1aghetite I, 
augite II, n1agnetite II, mesostasis. 

The Basanitoids of the Second Flow 

This starts from the slopes of the Putikov Vrsek, flows down the 
surface of the I flow to the NW, and forms a platform inclined under 70 
to the W and NW. In the NE vicinity of Tekovska Breznica before reach­
ing the summit P. 305 it divides into two flows, a wider northern one 
and a narrower s-outhern one, flowing round the height P. 305. The 
southern basannitoid flow, fairly well exposed on the southern slope of P. 
305 above the Chvalena Dolina, is not homogeneous; it is composed of 
several alternating smaller flows of porous basanitoids and layers of 
volcanic cinders and scoria (cp. figs. 7-10). The northern portion of 
the II flows is well exposed in the valley leading from the Putikov Vrsek 
to the NNW towards the bend of the Liesna Dolina; in it a thick 
basaltic "coulee", about 50 m thick, composed .of tabular, compact, 
·partially weathered basanitoid is eX!posed. 

The samples studied microscopically were taken from the individual­
ized small flows occurring on the southern slope of P. 305 east of Tek. 
Bre·znica, from the western slope of P. 305, frmn the northern part of 
the flow near the upper rim ·of the platform north of P. 305, from the 
·crossroads NE of P. 305, from the platform north of the III flow NW 
of the Putikov Vrsek, and from the valley NW of the Putikov Vrsek. 

The basalts of the II flow belong almost all to the bas ani to ids, 
only in some places (e. g. the two lower flows of the exposures in the 
southern slop-e of P. 305 east of Tek. Breznica, the northern vicinity 
of P. 305, further the valley NW of the Putikov Vrsek) the scanty 
oceurrence of individualized nepheline indicates transitions to true basa­
nites. The texture is porphyritic, analogous to the texture of the lower 
flow; the matrix is minutely granularly intersertal. 
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The olivine of the phenocrysts (0. X 0.2 to 0.24 X 1.6 mm) is almost 
exclusively opt. + Mg-olivine with a large angle of the optical axes 
approaching goo and with dispernion v > (}· Here and there it is strongly 
corroded (cp. phot. pl. II, fig. 6). It is mostly completely fresh, only in 
the sample from the upper end of the valley NW of the Putikov Vrsek 
a more ·marked change into Fe-chlorite has been !{)bserved. Opt.-olivine 
was found only .spo-radically, with dispersion (} > v (valley NW of the 
Putikov Vrsek and the two lowest flows on the southern slope of P. 305 
east of Tek. Breznice). The pyroxene is mostly common augite; uniaxial 
pigeonite was found only in the two lower flows on the .southern slope 
of P. 305. As in the lower flow so also here its occurrence is bound 
to relatively more alkaline types of basanitoids in which - even if 
only in a minute quantity - also individualized nepheline occurs. The 
matrix is granularly intersertal and is composed of ledges of labra­
dorite-bytownite (symmetr. extinction 32·0), predominating minute 
granules and columns of mel. augite, rarely also of pigeonite-a~tgite, 
abundant minute magnetite and nephelinitoid mesostasis. Individualized 
nepheline was found in a small quantity in the mesostasis in the two 
lower flows in the southern slope of P. 305, in the occurrence north of 
P. 305, and in the valley NW of the Putikov- Vrsek. Here and there 
phillipsite is developed. Accessorily not too abundant apatite in minute 
needles mostly embedded in the mesostasis. Brown amphibole in a small 
quantity occur in the form of minute cr.)l'stals in the basanitoid of the 
platform no.rth of the III flow. Here also some hyalite was ascertained 
in the cavities. 

In the cinders and scoriaceous basalts and in the bombs on the 
southern slo:pe of P. 305 the pyro.xene belongs partly to pinkish green 
augite, partly to pink pigeonite. Pigeonite forms in addition to inde­
pendent crystals sometimes narrow rims round the augite. The bombs 
have a somewhat more compact, densely fine-porous rim and a more 
coarsely porous centre where the pores often occupy more than a half 
of the surface of the slide. 

In the section on the southern slope of P. '305, on the northern 
slope of the Chvalena Dolina the basanitoids are, especially at the 'base, 
rather strongly alkaline, here and there with individualized nepheline~ 
In the microreaction with HCl they give many minute X X NaCI. They 
are strongly porous. The pyroxene belongs mostly to greenish pigeonite> 
pink at the rim, with traces of hour-glass texture. In the second flow 
mel. augite, slightly pinkish green, occurs together with it and not 
rarely grows round the pigeonite at the margin. In the matrix pigeonite­
augite with basic labradorite occur. The red rim of the pyroxenes indi­
cates a rather large admixture of Ti. The 1natrix of the scoriaceous ba­
salts contains abundant dusters of limonite. 

In the basanitoid from the western slope of P. 305 the olivines are 
slightly limonitized at the margin. In contradistinction ttO the almost 
everywhere strikingly occurring predominance of the olivine among 
the phenocrysts olivine and pyroxene (here mel. augite) are about 
equally represented among the phenocrysts. There is little mesostasis, 
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and in the microchemical test few x x N aCl crystallise. The rock 
approaches normal basalts. 

The samples from the upper margin of the platform north of 
P. 305 contain mel. augite with extinction at 39'0 in the centre and at 
460 in the pink marginal 'Zone richer in Ti. The very abundant, almost 
isotropic mesostasis fills the triangular areas between the feldspar 
ledges and augite columns. It contains aggregates and skeletal forms of 
minute, partly limonitized crystallites, perhaps of ilmenite, abundant 
apatite in long-columns, rarely columns of nepheline. The microchemical 
test yields many x x NaCL 

Planimetrical Measuring: 

Phenocrysts: 
olivine 
augite 

Matrix: 

augite 
magnetite 
plagioclase 
mesostasis 

14.0} 
6.0 20% 

5

~:~} 80 % 
13.2 
7.5 

100.0 100% 

At the crossroad north of P. 305 between Brehy and Tekovska 
Breznica dark gray, coarsely porous, distinctly porphyric basanitoid 
was found. The phenocrysts of opt. + olivine, strongly and deeply 
corroded (pl. I, fig. 2), are at the rim here and there slightly limo­
nitized. N ephelinitoid meso stasis enclosing many apatite needles is 
abundant. 

The basanitoid of the :platform of the northern II flow is dark 
gray, coarsely vesicular, with rounded to elliptic cavities 0 0.5-3 em. 
The augites of the phenocrysts are often not clearly differentiated in 
size from the augites of the matrix. The matrix is overcrowded with 
disseminated hematite. It includes sporadic minute columns of basaltic 
amphibole. In the cavities minute hyaline clustered aggregates of hyalite 
occur, isotropic, with r. i. approaching 1.46. 

The basanite from the valley NW of the Putikov Vrsek shows 
coarsely pisolitic disintegration. The olivines, very strongly corroded, 
are optically negative, dispersion g > v. The feldspar is labradorite­
bytownite, sym. extinction 34'0. In the matrix columns of nepheline and 
abundant long, transversally fis1sured, long-columnar apatite occur. The 
abundant mesostasis is mostly devitrified into phillipsite. 

The basanitoid from the upper end of the same valley is much 
more strongly altered. The olivines are replaced by a brown substance 
of Fe-chlorite. Larger crystals of Ti-magnetite, reflecting whitishly, are 
abundant. Matrix without nepheline, but with very abundant phillipsite 
is pigmented by abundant flakes of hematite. 
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B a s a n i t o i d o f t h e III F 1 o w 

The third flow is restricted in extent. It is represented by a relative· 
narrow (70 m'), but fairly high and about 300 m long ridge on the 
sloping platform NW below the summit dome of the Putikov Vrsek. Dip 
of the flow 15'o to the NW. Under the microscope it is a finely porphyritic 
rock with phenocrysts of opt. + olivine and pigeonite-augite in a fine-­
grained matrix formed of ledges of basic labradorite (symn1etr. extinc­
tion: 320), short columns of pigeonite-augite, a lesser amount of magne­
tite and a lower refracUng, grayish, strongly vitreous mesostasis with 
sporadic crystals of apatite. Only little NaCl crystallise with HCl. The 
rock approaches the type of normal basalts. 

Planimetrical Measuring: 
Phenocrysts: 

olivine 12.7 } 15.6 
pigeoni te-a ugi te 2.9 

Matrix: 
.pigeonite-augite 46.3 

} l 
54.8 

Ti-magnetite 7.9 84.4 9.4 
plagioclase 20.2 23.9 
meso stasis 10.0 11.9 

100.0% lOO.Oo/o 100.0% 

Summit Dome of the Putikov Vrse 'k 

The summit height is forested and without outcrops. As far as one 
can judge from the finds of individual fragments it is formed mostly 
of volcanic cinders, bombs and lapilli, among which smaller flows and 
lava penetrations occur here and there, especially on the southern slope. 
The cinders are sometimes black, e. g. on the eastern slope and in the 
saddle east of .the Putikov Vrsek, but mostly oxidized to red. The sharply 
delim!ted cavities have a diameter up to 1 em, here and there they 
predominate considerably over the mass of the rock forming thin parti­
tions between the cavities. 

The microscope reveals nothing special. The phenocrysts belong to 
opt. + olivine, 0.2 >< 0.4 mm, strongly corroded, fresh, with differen­
tiated reticular ore forms, and to mel. augite ( <): cy up to 500), reddish 
at the rim because of the admixture of Ti. The intersertal matrix of 
predominating augite, a lesser amount of bas. labradorite-bytownite 
(320), very many granules of magnetite, son1e apatite, sporadic granules 
of serpentinized olivine, and a rather considerable an1ount of glass. 

The reddish oxidized cinders have an analogous composition, except 
that their olivine is more or less completely altered to iddingsite. The­
augites are darkened at the rim, the matrix is .poppered with limonite,. 
here and there also with opal. On the walls of the cavities there are 
abundant linings of opal. 
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The· porous lavas of the southern slope of the Putikov Vrsek above, 
the Chvalena Dolina are on the whole analogous. The phenocrysts of 
olivine opt. -+- disp. e > ;v, strongly corroded, are here considerably· 
large. The phenocryst of mel. augite are less abundant. At the margin 
they are bordered by saturated red T'i-augite, which also fonns a 
number of smaller individuals. It shows a slight pleochroism and a more· 
distinct violet reddish tinge in the direction y, while in a transverse 
direction it is yellowish green. Angle cy 52·0. It encloses also abundant 
minute crystals of magnetite. There is a gradual transition from the 
phenocrysts to the matrix; the size of the components decreases from 
the olivines of the phenocrysts via the augites to the plagioclases. Very 
abundant are magnetite and apatite. The mesostasis includes a consider­
able amount o.f phillipsite (low double refraction, opt. +, character of 
the length -, extinction I/, medium angle of the optical axes, texture 
here and there up to radiating). 

Doleritic Basanitoid and Ne1pheline Tephrite in the Chvalerui Dolina 

The basaltic rocks occurring at the NW end of the Chvalenske 
1\tfeadows (northern margin of section 4661/4 of the map at the scale 
of 1 : 25.000), above the stream of the Chvalena Dolina at the SE foot 
of the Putikov Vrsek are of a more granular type than the basanitoids· 
described above and correspond in texture to dolerites. They represent 
a lateral feeding channel exposed by the erosion of the stream. The 
doleritic basanitoid is here further pierced by veins of grayish green 
nepheline tephrite, fine-grained, characterized by the presence of very 
abundant black pigeonite needles, which are macroscopically well visible· 
and very striking. 

Doleritic Basanitoid 

This is a gray, fine-grained rock with non-abundant minute pores 
and with sporadic phenocrysts of pale green olivine, 0 2- 4 mm. Under 
the microscope the texture is doleritic, granularly intersertal, here and 
there to ophitic, strikingly reminiscent of the texture of intrusive 
diabases (pl. III, figs. 7, 8). The phenocrysts of olivine (opt. -) are 
here and there strongly corroded. Not rarely a wreath of minute gra­
nules of pigeonite has grown on them at the margin, and pigeonite forms· 
also the main part of the matrix. The pyroxene of the phenocrysts is· 
pale greenish pigeonite augite, at the margin much overgrown by a 
pinkish rim of almost uniaxial, slightly pleochroic pigeonite. Very 
abundant are skeletal X X of magnetite, and very typical, skeletal, platy 
X X of ilmenite, also agreeing with the occurrence in intrusive diabases. 
Matrix not too abundant, restricted to a kind of "islands", of granularly 
intersertal texture; it is composed of ledges of labradorite-bytownite 
(0.02. X 0.15 to 0.04 X 0.5 mm), a Iitle pigeonite, and a nephelinitoid, 
almost isotropic mesostasis with minute x x of magnetite and abundant 
included needles of hyaline apatite. 
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Planimetrical Measurings : 
Olivine 6.5 
pigeonite-augite 31.2 
ore (magnetite and ilmenite) 6.3 
plagioclase 28.1 
apatite 1.6 
matrix 26.3 

100.0% 

Doleritic Ne~pheline Te:phrite, ibid. 

It is a greenish gray, fine-grained rock with abundant black, lustrous 
needles of pyroxenes. It is younger than the doleritic basanitoid, into 
which it intruded in the form of veins and veinlets. The macroscopically 
well discernible acicular black pyroxenes belong predominantly to pigeo­
nite, to a lesser extent also to clinoenstatite. 

Texture under the microscope granularly intersertal, here and there 
ophitic. Olivine is lacking, porphyric texture not perceptible excerpt for 
the above mentioned long-columnar phenocrysts of clinoenstatite. The 
principal constituent is a thickly platy basic labradorite (310), 0.2 X 0.1 
to 0.1 X 0.4 mm, sometimes slightly zonal, with an up to andesinic margin. 
Often it encloses abundant X X of apatite. The ends of the platy labra­
dorites penetrate not rarely the margin of the larger granules of 
pigeonite, so that the structure approaches an ophitic one (pl. VI, 
fig. 13). The pyroxenes belong mostly to almost uniaxial pigeonite. They 
form octogonal columns enclosing here and there apatite needles. They 
are often of an hour-glass structure and slightly zonal. The centre is 
usually yellowish; the margin, fairly distinctly separated from the 
centre, is formed by a variety of pigeonite of a somewhat higher re­
fraction and slightly lower double refraction, of amore distinctly reddish 
tone, and of distinct pleochroism. 

a ochre yellowish 
(3 reddish yellowish 
y = (3 to violet red. 

Angle of extinction cy 540. It is almost uniaxial with a .slight divergence 
of the optical axes. At the end, sometimes also at the margin, a grayish 
green egirine augite is developed ( -1: cy 560,- charp.cter of the length), 
forming sometimes also independent small crystals. The pigeonite is 
often overgrown by ilmenite. 

Independetly non-abundant slim long-columns of colorless to slightly 
greenish pyroxene (0.15 X 2 mm) occur, ending in a pointed pyramid. 
Extinction I/, only in some cross-sections there appears a deviation from 
the vertical edge up to 90; the length is +, double refraction somewhat 
higher than in pigeonite. The cross-section is usually octogonal; pris­
matic faces predominate by far over the narrow faces of the pinacoids. 
In transversal cross-sections the bisectrice y emerges. Angle of the 
optical axes is very large. This pyroxene belongs to clinoenstatite, very 
near to the rhombic type. 
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In the slide there are abundant long thin needles of apatite, of 
a dark gray colour and with a low double refraction, - character of 
the length, extinction I/, enclosed in the other constituents. Further, 
crystals of magnetite, cubic, somewhat skeletally developed, and 
abundant, typically skeletally developed platy crystals of ilmenite 
(pl. VI, figs. 13 and 14), very similar to the forms we find e. g. in the 
intrusive diabases of Central Bohemia (FIALA 1949, pl. 8). 

The matrix, forming islands between the more granular parts, has 
an intersertal texture. It is composed of minute ledges of basic andesine 
(0.004 x 0.04 mm), abundant short columns of green egirine, a lesser 
amount of pigeonite, colourless columns of a mineral with /I extinction 
and negat. character of the length, belonging very .probably to nephe­
line, abundant apatite, some magnetite, sporadic, very tiny crystals of 
biotite, and abundant nephelinitoid mesostasis of a low double re~ 
fraction and often altered into phillipsite. In one case flakes of minute 
biotite crystals were ascertained, with still younger needles of egirine­
augite both minerals being perched on an clinoenstatite phenocryst. 

The m i c r o c h e m i c a 1 t e s t w i t h HCl confirms he micro­
scopic diagnosis and indicates the strongly alkaline c h a­
r act e r of the rock. With HCl some gelatine is formed, in evaporation 
many large (100) NaCl crystallise. 

Planimetrical Measuring : 

Phenocrysts: 

Pigeonite 26.4 

I Clinoensta tite 2.6 
Ilmenite & magnetite 5.7 
Plagioclase 40.2 

74.9 

Matrix: 

pigeonite 1.8 l 
egirine 0.7 

I biotite 1.2 
magnetite 0.4 } 
apatite 3.2 

I plagioclase 4.3 
nephelinitoid mesostasis, 

nepheline included 13.5 J 

25.1 

100.0% 100.0% 

Chemism of the Nepheline Basanite at Brehy 

A sample from the anterior quarry, today abandoned, in the Liesna 
Dolina at Brehy was analysed by my friend Dr. A. AMB!lOZ in 1937. 
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Si02 
Ti02 
Al20 3 
Cr20 3 
Fe20 3 
FeO 
MnO 
MgO 
CaO 
Na20 
K 20 
P20 5 
H 20 + 
H20-

Weight 0, 0 

of the 
analysis 

44.22 
2.62 

12.02 
0.05 
4.05} 
7.54 
0.23 

10.74 
10.23 
3.43 
1.69 
0.72 
2.35 
0.09 

99.98% 

Molecu ­
lar 0/o 

46.72 
2.08 
7.49 

9.92 

0.21 
16.97 
11.62 
3.52 
1.14 
0.33 

100.00% 

Calculation according to OSANN 

A 
c 
Fe 

si 
al 
fm 
c 
alk 
k 
mg 

4.66 a 3.2 
2.83 c 2.0 

35.89 f 24.8 

n 7.6 
k 0.70 
s 48.80 

Calculation afer NIGGLI 

92 si 134.4 
14.8 qz - 44.4 
53.3 c/fm = 0,43 
22.8 section III/IV 

9.1 
.25 
.62 

Aecording to the calculation the basanite of Brehy belongs to the 
type of theralite-gabbroid magmata of NIGGLI. The following rocks are 
close to . the above rtOck according to NIGGLI's calculations: 

Rock: si al fm c alk k mg Section 

Bekinkinite, 
Bekinkina, 
Madagascar 89 

Fasinite, Ambaliha, 
Madagascar 80 

NIGGLI's average 
of 38 analyses of 
nepheline basalts 73 

16.5 49 

18 47 

13 54 

26.5 8 .10 .64 IV 

26.5 8.5 .25 .54 IV 

25 8 .21 .63 IV 

Of theralitic magmata can be mentioned: 

Monchiquite, Reservoir, 
Montreal, Canada 78 15 50.5 23.5 11 .26 .50 IV 

Of normal gabbroid ones: 

Olivine norite, Gang, 
Gersten, Lusatia 111 18 56 17.5 8.5 .05? .60 III 

Nepheline basanite, 
Brehy 92 14.6 53.3 22.8 9.1 .25 .62 III/IV 

Slovak basalts for 
comparison : 

Limburgitoid basanite, 
Kalvaria at B. Stiav-
nice9 FIALA 1938 90 17.5 56.5 19 7 .21 .69 III 

Basanitoid, Podrecany 
FIALA 1938 124 27.1 40.6 16.4 ' 15.9 .24 .50 III 
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Indubitable relahons to the basanite of Brehy shows the basalt 
(limburgitoid basanite) of Kalvaria at Banska Stiavnice (FIALA, 1938), 
differing from the former by somewhat higher al and lower c and alk 
as is in accord with .its limburgitoid character. The basanitoid from 
Podrecany (NW of Lucenec) situated at a rather great distance belongs 
already to another group of magmata. 

For the :purpose of a comparison of the chemical properties of the 
Slovak basalts studied so far I give below a selection of analyses of 
Hungarian basalts, taken from the papers of B. MAURITZ of 1930 
(pp. 8-22), 1936 (p. 396), and 1938 (p. 254), arranged according to 
decreasing si : 

si 

St. Gy,6rgy, vein, 
1930, p. 10 119 

Ibid., lower sheet, 
1930, p 8 116 

Pecsk.6, ibid., p. 22 115 
St. Gy.orgy, upper 

sheet, ibid. p. 9 114 
Kovar, ibid . . p. 21 112 
Kovar, ibid. p. 21 112 
Nagylas, 1936, 

p. 396 112 
Sagberg, east, 

1938, p. 254 112 
Sagberg, summit, 

Ibid. p. 254 110 
Sagberg, lower level, 

ibid. p. 254 110 
T6tihegy, 1930 p. 8 109 
Kis Salg6, 1930 

p. 18--19 108 
Tatika west, 1936 

p. 396 107 
l\1eneshegy 

(limburgitoid), 
1930,p. 14 106 

Saghegy, anal. 
HOR.VATH 103 

Rekettyes, 
limburgitoid, 
1930, p. 15 102 

Fertos, 1936, 
p. 396 101 

Tatika, south, 
1936,p.396 101 

al 

25.5 

22 
22.5 

22 
21.5 
22 

21 

19 

19 

19 
21.5 

22 

21 

19.5 

19 

19.5 

21 

22 

fm 

41.5 

44 
41.5 

45 
40 
40.5 

47 

48 

48 

49 
47 

41.5 

45 

47.5 

47 

48.5 

45 

45 

c 

22.5 

23 
24.5 

22 
27 
27.5 

22 

23 

23 

22 
24 

23.5 

23 

20.5 

24 

25 

24 

22 

alk 

10.5 

11 
11.5 

11 
11.5 
10 

10 

10 

10 

10 
7.5 

11 

11 

12.5 

10 

7 

10 

11 

k 

.14 

.14 

.21 

.30 

.29 

.37 

.23 

.27 

.27 

.26 

.09 

.25 

.30 

.15 

.30 

.12 

.35 

.33 

mg 

.63 

,58 
.62 

.61 

.55 

.54 

.60 

.62 

.63 

.63 

.51 

.50 

.60 

.60 

.60 

.62 
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Tatika, .summit, 
1936, .p. 396 101 21 46 23 10 .35 .61 

Tatika, south, 
1936,p.396 99 20 46 23 11 .29 .61 

Eresztveny, neph. 
basanite, 1930, 
p. 17 95 20 46.5 22.5 11 .21 .53 

The comparison of this selection of Pannonian basalts fr01n the 
publications of B. MAURITZ with the three analyses of basalts from 
Central Slovakia given above shows a certain affinity of the Pannonian 
basalts with the basanitoid from Podrecany which is, however, relatively 
more acidic and considerably nwre alkaline. The basalts from Kalvaria 
at B. Stiavnice and from Brehy represent much more basic types, partly 
approaching limburgites, with a lower si, moderately lower al, and 
considerably higher fm. -The nepheline basalt of Moldova in the Banat 
given in the paper of V. ROZLOZSNIK- K. EMSZT, 1923, p. 497, shows 
son1e relations to the basanite of Brehy. 

Of the Balaton basalts B. lVIAURITZ states that they have no modal 
nepheline, but represent - according to the chemical examination -
a transition between the Pacific and Atlantic 
mag rna t a. This applies also fully to the basalts of Slovakia which 
erupted at the end of the Neogene in the depressions ,of the volcanic 
mountain chain with the modification that in the Slovak basalts, especi­
ally of some localities, the a l k a 1 in e character manifests 
i t s e 1 f c o n s i d e r a b 1 y m o r e d i s t i n c t ly a n d t h a t h e r e 
a l s o cons i d era b 1 y b a sic t y .p e s o c c u r. 

2. A n d e s i t i c, T r a c h y t i c a n d R h y o I i t i c V o l c a 11 i c 
Rocks from the Vicinity of the Basanitoids 

of Tekovska B:reznice and Brehy 

Andesites 

P y r o x e n e - a m p h i b o 1 e a n d e ·s i t e s w i t h b i o t i t e re­
present in the nearer vicinity of Tekovska Breznice and Brehy the 
principal type of andesitic rocks. They are at least in part older than 
the pyroxene andesites. 

Their colour is dark gray, here and there pinkish gray; at Brehy 
in consequence of stronger hydrothermal alteration they are consider­
ably bleached. The texture is 1ninutely rporphyric. Son1etirr1es they are 
slightly propylitized, the hypersthenes being replaced by chlorite. 

They contain phenocrysts of labradorite, sometimes of acid labra­
dorite, here and there (Brehy) also of labradorite-bytownite, further 
phenocrysts of hypersthene almost always considerably chloritized, and 
non-abundant nwnoclinic, completely fresh augite. A regular component 
among the phenocysts is brownish green amphibole, mostly very strongly 
opacitized, replaced by magnetite often secondarily limoniUzed. Brown, 
mostly corroded biotite, occurs accessorily here and there (e. g. at Te-
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kovska Breznica, SE of Brehy at the NW foot of P. 484 on the southern 
slope of the valley of the Obecny Potok), besides there are here and there 
minute, intensively pleochroic biotites disseminated in the matrix. 
Sporadically occur larger phenocrysts of magnetite. To the gene­
ration of the phenocrysts belongs also the apatite; it is very abundant, 
disseminated in the matrix as well as included in the pyroxenes and 
feldspars. It is ·Columnar, smokily clouded by fine occluded particles, 
mostly typically pleochroic, smoke gray lengthwise, light brownish 
perpendicularly. This pleochroic apatite is abundant in the amphibole 
of andesites of the Slovenske Stfedohofi ( cp. FIALA-R. K--E·TTNER, 1931, 
p. 201). Pleochroic apatites are also quite often recorded in the literature, 
e. g. from the Japanese andesites by H. KuNo (1936, pp. 116 and 131, 
1950, p. 983). 

The matrix has a texture intermediate between pilotaxitic and 
hyalopilitic, sometimes also strongly glassy (NW foot of P. 484 SE of 
Brehy). It contains fine ledges of andesine, sometimes of acid lctbrado­
rite, sporadic minute >< X of magnetite, and a strongly glassy · inter­
stitial filling with abundant ore trichites. In stOme sam . .ples there is also 
some qua.rtz, the texture then becomes microgranitic. The andesites 
from the southern slope of P. 304 NE of Tekovska Breznica are hypo­
crystalline, with a strongly glassy matrix. In the quarry in the southern 
slope of the Koblizny Vrsek at Brehy the andesite a..re hydrothermally 
Inetamorphozed, the feldspars (labradore-bytownite) are kaolinized, the 
pyroxenes chloritized, the amphiboles strongly limonitized. In the 
strongly kaolinized, originally considerably glassy matrix there are 
smokily pleochroic apatites. 

The andesite p ebb I e s in the tuff it e s at P. 304 NE 
of Tekovska Breznica have a similar emnposition. The rock contains 
a greater amount of biotite. The Inatrix is brownish, strongly glassy, 
fluidal. 

P y r ox en e and e s i t e s are little represented in the i1nmediate 
vicinity of Tekovska Breznica and Brehy. The rock frtOm the height 
east of the Putikov Vrsek is dark gray, aphanitic, minutely porphyritic. 
The phenocrysts belong to labradorite, fresh, strongly pleochroic and 
corroded hypersthene, and mel. diopsidic au,gite ( <9:: cy 37'0). Magnetite 
is abundant, often included in pyroxenes. Matrix pilotaxitic with minute 
ledges of andesine (symmetr. extinction 200), fine granules of magnetite, 
sporadic granules of decmnposed pyroxene, and a small quantity of inter­
stitial glass. 

The pyroxene andesite from the northern foot of P. 444 from the 
southern flank of the Liesna Dolina SSE of Brehy is compact, grayish 
black, with abundant phenocrysts of bas. labTadorite and hypersthene 
and large x x of 1nagnetite. The texture of the 1natrix approaches the 
hyalopilitic one. 

P r o p y 1 i t i z e d p y r ox e n e a n d e s i t e s are developed 
mostly in the farther vicinity of the surveyed area, especially in the 
neighbourhood of the old rnining towns of Pukanec and Nova Baiia. 
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Biotite-Amphibole-Pyroxene Trachytes 

These geologically and petrologically interesting rocks are consider­
ably restricted in occurrence. They occur in the southern vicinity of 
Brehy, fonning the northern and eastern foot of P. 403 under the 
rhyolites; further they occur in the ridge east of P. 436. Less typical 
and with a larger quartz content forr11ing a transition to the rhyolites 
and dacites are the rocks of P. 444 and of its vicinity NE of the Putikov 
Vrsek. On the western bank of the Hron trachytes occur on both sides 
of the valley of Nova Bana, forming especially the height Kalvaria. 
Here and there, especially around Brehy, they are strongly hydro­
thermally metamorphozed and kaolinized. 

They are light pinkish gray to whitish gray rocks, considerably 
massive, sometimes finely porous, minutely porphyritic. In addition to 
whitish, str,ongly kaolinized feldspar phenocrysts ( 0 1-2 rnr11) they 
contain abundant, strongly limonitized phenocrysts of dark constituents. 
Under the microscope the texture is closely porphyritic, sernivitreous. 
The thick platy phenocrysts of hyaline, low refracting sanidine 
(0.06 X 0.2 to 1 X 1.5 1nm), sometimes in the fonn of Carlsbad twins, 
enclose here and there some inclusions of the matrix. Often they are 
strongly kaolinized, here and there also replaced by chlorite. The pheno­
crysts of the primary dark constituents, i. e. of an~phibole, b·iotite and 
hypersthene are mostly completely replaced by chl,orite (propylization). 
According to the hexagonal cross-sections amphibole predominates 
among them. Only the biot1:te has been ;preserved smnetimes in fresh, 
blackish brown plates. Sporadically large (100) of magnetite and 
columns of smoky pleochroic apatite. The matri.x is strongly vitreous, 
in other cases microfelsitic, brownish, of lmv refraction, typically fluidal, 
ropy. It includes minute individuals of sanidine and here and there a 
certain amount of quartz and abundantly disseminated, saturated green 
chlorite and abundant n1inute magnetite, fine flakes of reddish brown 
biotite, black ore trichites, and indeterminable crystallites. 

The trachytes. show a strong p r o p y I i t i c a I t e r a t i o n, 
besides here and there as its further stage also k a o I in i z at ion. 
The kaolinization is especially strong at the N and NW foot of P. 403 
south of Brehy in the neighbourhood of the eruption of the rhyolitic 
body of the ridge P. 403 and 436. - The strong crushing in ·these 
places, caused by large dislocations, resulted here sometimes in a brec­
ciated structure. 

T h e t r achy t e from t h e eastern s I o p e of P. 444 
east of T e k o v s k a B r e z n i c a NE of the Putikov Vrsek is 
pinkish gray, strongly porphyric. It contains kaolinized phenocrysts 
of sanidine, 0 3-6 mm, and strongly limonitized phenocrysts of dark 
constituents, mostly pyroxene, subordinately also amphibole and biot·ite. 
Under the microscope the strong opacitization of the dark constituents 
is visible; as far as between the linwnitized magnetite the interior of 
the pseud01norphosis shines through, it is composed of a mixture of 
quartz, talc, apatite, cimolite and magnetite. The feldspars (sanidines) 
are strongly kaolinized. Apatite, smokily pleochroic, with greater absorp-
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tion in the direction of the length, is fairly abundant, in columns 0.3 mm 
long. Quartz is in the matrix fairly abundant, zircon forms groups of 
small crystals between the feldspars. The finely textured matrix is 
formed approximately by l j 3 of quartz (transitions trD rhyolites and 
dacites) and 213 of sanidine; accessorily it contains limonitic flakes, 
limonitized granules of magnetite, and abundant crystals of apatite. 

Rhyolites and Rhyolitic Breccias 

Rhyolitic rocks occur especially in the large extrusive body of the 
ridge P. 403 .and 436 ;gouth of Brehy, where they are associated with 
eruptive breccias at the margin. A ~smaller occurrence exist NE of Te­
kovska Breznica, where they form the summit P. 305, surrounded on 
both sides by basanitoid flows. On the western side of the Hron north 
of Brehy the rhyolites continue in the big ridge Himmelreich east 
of Nova Bana. 

T h e r h y o l i t e of P. 305 n o r t h o f T e k o v s k a B r e ·z­
n i c a is felsitic, pinkish gray, sometimes finely, sometimes more 
coarsely porous. The fluidity is mostly fairly distinctly marked, especi­
ally in the more finely porous varieties, by the elongation and parallel 
arrangement of the cavities. Under the microscope the texture is typic­
ally porphyric. The phenocrysts of bipyramidal quartz ( 0 0.1-1 mm) 
are strongly corroded; of several quartz sections only negligible, 
lobatedly ramified fvrms have remained. Sometirnes a quart'Z pheno­
·cryst became the core of a sanic!ine crystal growing up on it. We finct 
rarely also skeletal sanidines composed of minute plates, which fill 
incon1pletely the space of an individuum of a higher type. Not abundant 
are p,lates of brown, intensively pleochroic biotite. The matrix is felsitic, 
brownish, mostly ty,pically fluidal, with secreted .portions of sanidine 
and with quartz zones. Abundant are in it globulitic .shapes, 0 0.25 mm, 
forming the rudiments of small spherulites, elsewhere filiform black 
trichites. Here and there are cavities filled with aggregate quartz. 

The rhyolite of the ridge P. 403 and 436 south of Brehy is in its 
highest part felsospherulitic, n1inutely porphyric, here and there mi­
nutely porous, little distinctly fluidal. Under the n1icroscope strongly 
oorroded phenocrysts of quartz (pl. VI, figs. 15 and 16) and sporadic 
phenocrysts of sanidine. Felsospherulitic 1rw.trix is fluidal, con1posed 
of felsospherulitic and transversally fibrous quartzine zones. In the sphe­
rulites are thin, filiform trichites; here and there, especially near the 
margins, clusters of fine limonitic pigment have been secreted. 

Eruptive r h yo lit i c breccias are developed in the lower 
layers of the rhyolite extrusion of the r idge P. 403 and 436. They 
are 1nostly considerably coarse (pl. VIII, fig . 19). The colour is whitish, 
pinkish and greenish brown, the general aspect is very decorative. They 
enclose angular as well as rounded fragments of fresh and also 
of propylitized or . hydrothermally altered pyroxene and amphi­
bole-pyroxene andesites, further abundant fragments of trachytes 
and rhyolites. Here and there, especially at the base, they pass into 
:Conglomerates in which the angular material of the breccia is replaced 
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by well rounded andesite pebbles, up to several dm in diameter and 
derived from the pierced andesitic tuffs (pl. VIII, fig. 20) as we can 
observe today e. g. at P. 304 NE of Tekovski Breznica. The and e sit e s 
of the inclusions in the rhyolitic breccia are mostly hyalopilitic, 
somewhat fluidal, with ledge-shaped feldspars, in other places pilotaxitic 
and then mostly propylitized, rarely also intersertal. - The t r achy­
t e s of the inclusions are microgranitic or semi vitreous with a matrix 
reminiscent of the matrix of the rhyolites, composed predominantly of 
alkali feldsp-ar with a small amount of quartz and disseminated fine 
limonitic pigment. They contain phenocrysts of strongly corroded sani­
dine, opaciti.zed dark constituents, and here and there granule's of 
magnetite. In one fragment remains of hypersthene have been 
ascertained. Some feldspar phenocrysts have inclusions of colun1nar 
crystals of apatite. - The r h yo 1 it e of the inclusions is of the 
common type. It contains strongly corroded phenocrysts of quartz and 
abundant crystals of sanidine. The matrix is felsitic, with spherocrystals 
of sanidine, in other cases felsospherulitic or microgranitic. It contains 
a disse1ninated ore pigment with abundant dark trichites. 

The c em en t ,of t h e b r e c c i a is forrned by a minutely brec­
cious, brownish red rhyolite, strongly ferruginous and rich in limonite, 
with fragments ,of sanidine and quaTtz, here and there by a crushed 
ferriferoussiliceous filling. 
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VYSVETLIVKY MIKROFOTOGRAFii. 

Tab. I. 

Ba:s-anit nefelinicky velmi kompaktn:i z III. lomu v Liesne doline jv. Brehu. 
Vrost1ice olivinu, jedna augitova. Niko~y 1/, zvets. ca 62X. 
Ba.sanitoid s vrostlici silne korodovaneh.o olivinu. - II. proud sev. c. 305 
sv. Tekovske Breznice. N ikoly I I, zvets. ca 62'X. 

Tab. II. 
Basanitoid I. proudu od studanky ssv. Tekovske Breznice. Nikoly 1/,. 
zvets. ca. 47,5X. 
Basanit nefelinic'ky z ohybu Liesne doliny, 2 km jv. Brehu. Vrostlice o1ivinu. 
Nikoly 1/, zvets. ca.. 47,5·X. 
Ba.sanitoid ·z noveho lomu na sev. upati Babina vrsku zjz .. Brehu s vyznacne 
korodovanymi vrostlicemi olivinu. Nikoly /1, ·zvets. ca. 4·7,5X. 
Basanitoid •s vy·znacne korodova.nou vrostlic] olivinu. Jizn:i svah c. 305 vych. 
Tekovske Breznice .. N ikoly I I , zvets. ca. 4 7,5 X. 

Tab. III. 
Obr. 7. Doleriticky ba,sanitoid :z jv. upa:ti !Putikova vrsku v Chvalene doline jv. Te­

kovske Breznice. Vros.tlice olivinu, hojny 'pigeoniticky a..ugit. Nikoly I/, 
zvets. ca '62 X. 

Obr. 8. Zilka. nefelinickeho te·fritu (pigeonit a jehlicovity klinoenstatit) v doleri· 
tickem basanitoidu 'Z jihovych. upat:i .Putikova vrsku ve Chvalene doline 
jv. Tekovske Breznice. Nikoly XX, zvets. ca 17,5X. 
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Tab. IV. 

Obr. 9. Nefelinicky .terfrit ze zil v doleritickem ·basanitoidu na jihovych. upat:l Puti­
kova vrsku ve Chva.lene do line. J ehlice klinoenstatitu, syte zbarvene pigeo­
nity s ofiticky zarustaj:lcJ:.mi zivci. Nikoly I I, zvets. ca '17,5X . 

Obr. 10. Dtto. - Nikoly X X . 
T ab. V. 

Obr. ll. Taz hornina, nikoly / 1, zvets. ca '67,5X . - Pigeonit, obrustany ilmenitem, 
dlouze slo.wpcovity klinoenstatit, zivce, hojne tenke sede jehlicky apatitu. 

Obr. 12. Dtto, nikoly X X . 
T ab. VI. 

Obr. 13. Kostrovite ilmenity s pigeonitem v nefelinickem tefritu z jihovych. upati 
:Putikova vr8ku ve Spalene do line .. N ikoly I I , zvets .. ca 43 X . 

Obr. 14. Dtto, jina cast vybrusu. 
Obr. 15. Korodovana vrostlice kremene ve felsosferolitickem rhyolitu . C. 4'3:6 jiz. 

Brehu. Nikoly .X X, zvets. ca 47,5X . 
Obr. 16. Velmi silne korodovana vrostlice kremenna v rhyolitu z c. 436 jiz. Brehu. 

Nikoly XX, zvets. ca 47,5X . 

Tab. VII. 
Obr. 17. Rhyolitova brekeie ze zapadn:lho svahu c. 43'6 jiz. Brehu. Nikoly I I , zvetS. 

·ca 19X . 
Obr. 18. Rhyolitova brekcie z vych. svahu c. 4'316 jiz. Brehu. - Nikoly I I, zvets . ca 

19X . 
Tab. VIII. 

Obr. 19. Rhyolitova brekcie ze 'zap. svahu c. 403 jiz. Brehu s ulomky andesitu, tra­
chytu a rhyolitu. Ca % skut. vel. 

Obr. 20. Andesitove valouny v rhyolitove brekcii na s.ev. svahu c. 403 jiz. Brehu. 

EXPLA N ATION OF THE MICROPHOTOGRAPHS 

Pl. I 
Fig. 1: Very compact nepheline ba·sanite from the 3. quarry in the .Liesna. Dolina 

SE of Brehy. Phenocrysts of olivine, one of augite . Nicols 1/, about 62X 
nat. size. 

Fig. 2 : Basanitoid with a phenocryst of strongly corroded olivine - II. flow north 
of P .. 30,5 NE of Tekovska Breznica. Nicols II, about 62X nat. size. 

Pl. II 

Fig. 3: Basanitoid of the I. flow from the well NNE of Tekovska Breznica. Ni­
cols. 1/, about 47.5X nat. size. 

Fig. 4: Nepheline basanite from the bend of the Liesna Dolina, 2 'km. SE of Brehy. 
Phenocrysts of 'Olivine .. Nicols I/, about 47.5 )( nat. size. 

Fig. 5 : Basanitoid from the new quarry at the northern foot of the Babin Vrsek 
WSW of Brehy with characteristically corroded .phenocry,sts, of olivine. 
Nicols I I, about 47.'5X nat. size. 

Fig. ·6: Basanitoid with characteristically corroded phenocryst of olivine. Southern 
slope of P. '305 east of Tekovs·ka Breznica. Nicols 1/, about 47.5X nat. size. 

Pl. III 
Fig. 7: Doleritic basanito.id from the :SE foot of the ·Putikov Vrse'k in the Chvalena 

dolina SE of Tekovska Breznice. :Phenocrysts of olivine, abundant pigeonitic 
augite . Nicols // , 62X nat. size. 

F ig. 8 : Veinlet ·of nepheline tephrite ·( pigeonite with needles -of clinoenstatite) in 
doleritic basanitoid from the :SE foot of the Putikov Vrsek in the Chva­
lena dolina S E of Tekovska Breznica. N icols XX, about 17 .. 5X nat. size. 
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. Pl. IV 
Fig. 9 : Nepheline tephrite from .veins in doleritic basanitoid at the :SE foot of the 

Futikov Vrsek in the Chvalena dolina. Needles of clinoenstatite, deeply 
coloured ,pigeonites with included ophitic feldspars. Nicols I;,. about 17.5 X 
nat. size. . I 

Fig. '10: Dtto.- Nicols XX. 
Pl. V 

Fig. 11 : The same rock, nicols 1/, about :67.5X nat. size. - Pigeonite overgrown 
by ilmenite, long-co.lumnar clinoenstatite, feldspars , abundant thin gray 
needles of apatite. 

Fig. 12: Dtto, nicols X X. 
Pl. VI 

Fig. 13: Skeletal ilmenite with pigeonite in nepheline tephrite from the SE foot 
of the Puti'kov Vrsek in the Chvalena dolina. Nicols I I, about 43X nat. 
size. 

Fig. 14: Ditto .. - another part uf the thin section. 
Fig. 15: Corro.ded phenocryst of quartz in felsospherulitic rhyolite. P. 4316 south of 

Brehy. Nicols XX, about 47.5 X nat. size. 
Fig. 16: Very strongly corroded ·phenocryst of quartz in rhyolite from P .. 43'6 south 

of Brehy. Nicols XX, about 47.5 X nat. size. 

Pl. VII 
Fig. 17: Rhyolitic breccia from the wes,tern slope of P. 43'6 south of Brehy. -

Nicols //, about 19 X nat. size. · 
Fig.18: Rhyolitic breccia 'from the eastern slope of P. 43!6 south of Brehy. - Nicols 

//, about 19.X nat. size. 
IPl. VIII 

Fig. 19: Rhyolitic breccia from the western slo·pe of P. 40'3 south of Brehy with 
fragments of andesites, trachytes and rhyolites. Approximately % nat. size. 

Fig. 20: Andesite :pebbles in the rhyolitic breccia of the northern slope of P. 40'3. 
south of Brehy. 
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