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FRANTISEK FIALA:

Alkalické ¢ediGe (basanitoidy) od Tekovské Breznice a Brehii
u Nové Bané na Slovensku.

(List spec. mapy é. 4661 Novd Batia.)

[ifenoynnie 6asanbTbl (0asaHuTOUNbI) U3 TEeKOBCKOI
Bpesuunpsl u Bperos y rop. Hosa Bang B CnoBakun

Jlucr cnennaiabHolf kapTel Ne 4661 — Hopa Fans.

PredloZeno 17. X. 1951.

UlecZné poméry.

Novobanska kotlina p#i fece Hronu v jihovych. okoli Nové Bané na -
Slovensku mezi vesnicemi Brehy a Tekovskou Breznici, omezena ¢astecné,
zejména ve své vychodni poloving, zlomovymi liniemi, pat¥i spelu s cbéma
vét§imi panvemi svétokriZskou a zvolenskou k systému priatoénych
pénvi hronskych (sr. F1ara 1933, s. 122). Koncem tretihor, nejspise
v levantinu, v obdobi zdvéretné sopetné fase karpatské, byla novobanska
panev jevistém intensivniho ¢ediCového vulkanismu. Jeho stfedem byl
sopecny kuZzel Patikova vrsku, c 485 zvedajici se ve vzdalenosti
ca 2 km jihovych. od Tekovské Breznice na svahu starsiho andesitového
pohoii nad priseéikem dvou zlomovych linii, jedné sméru h 1, druhé
sméru s-j. Jak jsem uvedl v cit. praci (F1arLa 1933, s. 121) predstavuje
Patikov vriek se svym okolim jednu z morfologicky nejkrasnéji zacho-
vanych tretihornich mensich slovenskych sopek.

Vlastni ploché vrcholové kupa Putikova vriku je tvofena nahroma-
dénim sopeénych strusek a pum, vétsinou do Cervena silné oxydovanych.
Je znaéné zahlinéna, po ptvodnim krateru neni na zarovnané vrcholové
plosing uz stopy. — Smérem k severozapadu ke vsi Brehtm vychézeji
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od Upati Putikova vrsku 3 ¢edic¢ové proudy, po pripadé skupiny
mensich diléich proudd, z nichZ spodni, nejvétsi a nejdelsi, pfi svém konci
mezi Tekovskou Breznicou a Brehy v §ifce 3 km véjirovité roziireny, sahéa
aZ k Tfece Hronu. Uklon jeho vrcholové plodiny (Babin vriek j. Brehf),
na povrchu zarovnané v terasové niveau 40 m nad Hronem, je velmi
plochy, upada 40 k sz. V§chodni omezeni dolni éasti tohoto proudu pied-
stavuje dolni tok Liesne doliny jz. Brehti. Za tuto dolinu presahuje cedic
jen na dvou mistech: jednak pTi jejim vyutsténi do hronského tidoli bez-
prostiedné u Breht, kde ve vych. svahu Gdoli byla v 20-tych a 30-tych
letech oteviena rada menSich lomt, jednak ca 2 km jihovych. odtud
v mistech prudkého a nédhlého ohybu Liesne doliny k severu. V obou
pripadech opiraii se tyto oddélené ¢asti spodniho proudu o strmé svahy
andesitového, ve vyssich firovnich rhyolitového svahu, o néjz se lavovy
cedicovy proud s Putikova vrsku stékajici, zde zarazil. — Druhy proud
cedicovy, jehoZ ¢elo je od Hronu vzdaleno ca 34 km, 2 km dlouhy a p#i
konci ca 1,4 km Siroky, se zved4 nad ploSinu spodniho proudu zietelnym
stupném. Uklon plosiny 2. proudu je 70, misty i vic, mocnost 14v je misty,
zejména v udolicku sz. Patikova vrsku velmi znacéné, presahujic i 50 m.

Pred c. 805 v sv. okoli Tekovské Breznice se druhy proud déli ve
dva proudy, obtékajici a ¢asteéné az pTetékajici zminéné navrsi c. 305,
tvorené star$imi andesity, andesitovymi tufity a ve vrcholové ¢asti
rhyolity. Na jiznim svahu uvedeného navrsi na sev. svahu Chvalené do-
liny vjv. Tekovské Breznice je odkryt krasny profil, ukazujici, Ze zdan-
livé jednotny 2. proud se ve skutecnosti sklddé z rady, t. j. minimélné ze
4 mensich, tu 0,2 az 1,5 m mocenych ¢edi¢ovych proudi, oddélenych od
sebe polohami S$kvdr a bomb. V podlozi ¢edi¢ové stratovulkanické serie je
vrstva jemnozrnného Zlutavého tufu 0,2 m mocné a pod ni slidnaty pisek
a niZe pyroxenicko-amfibolicky andesit s biotitem.

Treti proud, bezprostredné vychazejici ze sz. Gpati vrcholové
kupy Putikova vr§ku, morfologicky dobfe patrny nad ploSinou 2. proudu,
je ca 300 m dlouhy a 70 m Siroky ; jeho tklon je ca 150 k sz.

Na jv. tpatiPitikova vrsku ve Chvalené doliné
nad potokem pfisz. okraji t.zv. Chvalenskych luk vystu-
pujiskalky doleritickych cedict (basanitoidi), predsta-
vujicich proniky ¢edi¢ového magmatu v boku levantinské sopky. Basani-
toidy jsou tu prostoupeny Zilami Sedozeleného nefelinického te-
fritu, charakterisovaného hojnymi drobnymi cernymi jehlickami pi-
geonitu.

Jihozéap. u Breht na vych. boku Liesne doliny byla, jak vySe vzpome-
nuto, v 20—30-tjch letech Fada mensich lom® s drticem, pozdéii zru-
Senym. P1i stavbé drtice byl v podlozi ¢edice a téZ v korytu potoka za-
stiZen vlhky, svétle Sedy plasticky jil neogenniho, bliZe neznamého stari.
Vychozy jsou zasuty a nepiistupny. Lomy v Liesne doliné jsou dnes
opustény vzhledem k velké skryvce a malé zédsobé kamene. V r. 1951 byl
otevien novy vétsi lom ve strmém severnim svahu Babina vriku zap. od
tudoli Liesne doliny ca 200 m zap. Breht. Dalsi opusténé limky jsou dale
k sz. nad Hronem p¥i silni¢ece do Tekovské Breznice.

Sousednimi horninami éedi¢ti, jeZ tvoTily soucasné Ubo¢i a svahy
novobanské panve v dobé predlevantinské, jsou pyroxenické an-

4



desity, misty slabé propylitisované, pyroxenicko-amfibo-
lické andesity, tua tam s biotitem, rovnéz dost casto propyliticky
preménéné, tufy a tufity pyroxenicko-amfibolickych
andesitl,, pyroxen-amfibolbiotitické trachyty, silné
hydrothermalné preménéné a misty velmi silné kaolinisované, a koneéné
rhyolity. Rhyolity tvori predevsim mohutny massiv hirebene c. 403 a
436 jiz. Breht, s-j. sméru, extrusivni povahy. V severnim pokracovani
tohoto hibetu za Hronem ve vych. okoli Nové Bané se tAhne mohutné
rhyolitova extruse hibetu Himmelreichu. Ve spodni ¢asti rhyolitové
massy hiebene c. 403 a 436 jiz. Breh®t mezi niveau 300 a 360 m n. m.
Vystupuje typicka a velmi dekorativni eruptivni rhyolitova brek-
cie pestré barvy, obsahujici ostrohranné, jindy i zaoblené Glomky rhyo-
lith, trachytd a andesitl v drceném rhyoh‘t:ovem jindy limoniticko-ki‘e-
mitém tmelu. Na sev. svahu c. 403 obsahuje brekcie ve spodnich polohach
téZz dokonale ovalené valouny andesitové, strzené z proraZenych andesi-
tovych tufita.

Petrografie.
Cediéové horniny.

Cedide Putikova vriku a t# proudf z ného vychézejicich jsou vesmés
tmavosedé az Sedocerné, znacné kompaktni horniny, vétsinou bez zTetel-
nych makroskopickych vrostlic; jen misty lze pozorovat drobné oliviny.
Dosti casté je bobové navétravani. Pii povrchu a pii podloZi jednotlivych
proudi se objevuji typické porésni az struskovité formy. Petrograficky
odpovidaji pievazné basanitoidtm (nefelinitoidnim basanitim),
(sr. H. ROSENBUSCH 1908 s. 1395, H. ROSENBUSCH-O. MUGGE 1. 1927, 5. 254,
H. ROSENBUSCH-A. OSANN 1923, s. 472 a 479, F. F1aLA 1938, <. 40 a j.),
t. j. alkalickym ¢edi¢ovym hornindm, v nichZ individualisovany nefelin je
zastoupen hojnou isotropni nebo nizce dvojlomnou nefelinitoidni meso-
stasi, provazenou neziidka phillipsitem. Nékteré partie proudu I. a IIL
obsahuji téz néco individualisovaného nefelinu a predstavuji pak nef e-
linické basanity v uzs$im slova smyslu. Z nich pochéazi i vzorek
analysovaného basanitu z loma jz. Brehil z Liesne doliny. — Prasek ba-
sanitoidd i nefelinickych basaniti silné Zelatinuje s HCl a po odpareni
krystaluje mnozZstvi krychlicek NaCl.. Pomérné chudy nefelinitoidni me-
sostasi je ¢edic¢ II1. proudu, blizici se uz normélnimu ¢ediéi.

Ttebas makroskopicky pozorujeme v studovanych horninich jen
ziidka drobné vrostlice olivinu a jesté vzacnéji vrostlice augitu,
jevi se pii mikroskopickém studiu vSechny basanitoidy i basa-
nity typicky porfyrické. Obsahuji vrostlice olivinu (véts. opt.
4+ Mg-olivinu s velkym thlem os optickych, blizicim se 900,
Tid¢éeji opt. negativniho, s dispersi o > v), Cerstvého, ale ¢asto silné a
velmi hluboce magmaticky korodovaného. Méné hojné jsou vrostlice mkl.
pyroxenu, patiici vétSinou pigeonitickému augitu, jindy skoro jedno-
osému pigeonitu, (sr. H. Kuno 1950, 5. 972 a d.), dost ¢asto i obecnému
augitu. Casto mivaji pyroxeny presypatkovou strukturu, ¢ervend zabar-
veny okraj je obohacen Ti. Hojné uzaviraji drobné krystalky magnetitu,
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kromé toho se misty objevuje magnetit i ve vétsich X X, patiicich ge-
neraci vrostlic. Zdkladni hmota velmi jemnozrnné, drobné intersertalni
struktury, se sklada z listicek labrador-bytownitu (sym. zhaSeni 320),
drobnych sloupeckd mkl. pyroxenu (typt jak vySe uvedeny), hojnych
drobnych krystalkt magnetitu, ojedinéle téz ilmenitu. Velmi podiizené
se vyskytuji drobna stébla apatitu, zartstajici v ostatnich soucastkach,
misty téZ néco biotitu. Hojni je mezerni nefelinitoidni mesostase, Gira,
nepatrné nize lomna proti kanadskému balsimu, isotropni nebo slabé
dvojlomné, misty s vyvinutym phillipsitem. Jen ojedinéle lze dokazat
individualisovany nefelin, hlavné ve vzorcich z loma v Liesne doliné jz.
Brehtl, od studanky sev. Tekovské Breznice, ze spodnich dvou dil¢ich
proudd v profilu mna jiz. svahu c. 304 vych. Tekovské Breznice,
z tdoli¢ka ssz. c. 485 a j. — V basanitoidu z ploSiny sev. II. proudu
sz. ¢. 485 byly dokazany i droboucké krystalky hnédého amfibolu.

Doleritické basanitoidy z jihovych. tupati Piu-
tikova vrsku ve Chvalené doliné pii sz. konci t. zv.
Chvalenskych luk, jsou znac¢né zrnitéjsi. Jejich struktura je doleriticks,
nékdy az ofitick4, pripominajici diabasovou. Charakteristickym nerostem
je tu Ti-magnetit a predeviim ilmenat, tvorici velké tabulkovité kostro-
vité X X. Vzacné se vyskytuje i nefelin. Oliviny jsou velmi silné natave-
ny. Pyroxen je bledé nartzovéle zelenavy pigeoniticky augit, obrustany
na okraji rtZevym lemem skoro jednoosého pigeonitu. Zdkladni hmota
zrnité intersertdlni se sklada z listicek labradobytowmnitu, néco malo
pigeonitu a mefelinitoidni skoro isotropni mesostase s drobnymi X X
magnetity, 8 hojnymi jehliCkami ¢irého apatitu.

Nefelinicky tefrit z jihovych. ipati Putikova
vr$ku tvori Zily a proniky v pravé popsaném doleritickém basanitoidu.
Je to Sedozelend jemnozrnng hornina s hojnymi napadnymi ¢ernymi jeh-
lickami pigeonitovymi. P. m. je struktura zrnité intersertalni, misty az
ofitickd. Olivin chybi, porfyricnost az na ojedinélé stéblovité vyrostlice
klinoenstatitu neni patrna. Hlavni soucastkou je tlusté tabulovity ba-
sicky labrador (sym. zhiseni 310}, slabé zonirni, s andesinovymi okraji,
a déale zietelné pleochroicky Cerveny pigeonilt (« okrové Zlutavy, B Cer-
venavé Zlutavy, y = B az fialové Cerveny. Na konci, misty i na okraji
nasedd nan misty Sedozeleny egirinaugit. Napadni jsou §tihla dlouha
stébla klinoenstatitu, posit. délky, dvojlomu o néco vyssiho proti pigeo-
nitu, zhaseni ¢y 9° Hojny je apatit v §tihljch tenkych jehlicich, za-
rustajicich v ostatnich souéastkéch, dale velké, ponékud kostrovité
krystalky magnetitu a velké tabulkovité, typicky kostrovité vyvinuté
krystalky ilmenitu, podobné jako se hojné vyskytuji v diabasech
(sr. F1ALA 1949, tab. 8). Intersertalni zdkladni hmota, tvorici ostrivky
mezi zrnitymi partiemi, se sklada z andesinu, egirinu, pigeonitu, nefe-
linu, apatitu, néco magnetitu, biotitu a hojné nefelinitoidni mesostase,
Casto provazené phillipsitem. Pomér vyrostlic k zédkladni hmoté 3 : 1.

Chemicka analysa nefelinického basanitu

ze starého lomu pii vyUsténi Liesne doliny jz. Brehu byla lask. pro-
vedena v r. 1937 pritelem drem V. AMBROZEM.
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Véhova % Mole-
analysy kularni Rozpocet podle OSANNA

Si0, 44,22 46,72 A 4,66 a 32 n 7,6
TiO, 2,62 2,08 C 2,83 ¢ 2,0 k 0,70
Al,O4 12,02 7,49 F 3589 f 24,8 s 48,80
gzzgi 2’8? 9,02 Rozpodet podle NIGGLIHO
FeO 7,54 si 92 si/ 134,4
MnO 0,23 021 al 14,8 qz — 444
MgO 10,74 16,97 fm 53,3 ¢/fm = 0,43
CaO 10,23 11,62 d 22,8 ez IIL./IV.
Na,0 3,43 3,52 alk 9,1
K,0 1,69 1,14 k ,25
P,05 0,72 0,33 mg ,62
H,0 + 2,35
H,0 — 0,09

99,98 100,00

Podle rozpocétu analysy patfi nefelinicky basanit od Breht typu
theralitgabbroidnich magmat NIGGLIHO. Velmi blizky je
mu limburgitoidni basanit Kalvarie u B. Stiavnice (sr. F. F1aLA 1938),
lisici se ponékud vySsim al a nizZs§im c a alk. Basanitoid od Podrecan
u Lucence, i prostorové znacéné odlehly, mi uZ chemismus ponékud
odlisny. ' '

si al fm c alk. k mg

Nefelinicky basanit, Brehy 92 14,8 53,3 22,8 91 25 .62
Limburgitoidni basanit,

Kalvaria u Banské

Stiavnice 90 175 56,56 19,0 7,0 .21 .69
Basanitoid, Podredany 124 27,1 40,6 164 159 .24 .50

Srovndni se zahraniénimi a specielné madarskymi vulkanity sr.
v anglickém textu. Proti madarskym cedicim predstavuji cedice od

Brehtl 1 od Kalvarie typy znac¢né basi¢téjsi, s niZsim si, mirné nizs$im al
2 znacné vys$s$im fm.

Andesity, trachyty a rhyolity ze sousedstvi basaniteidd od Tekovské
Breznice a Brehi.

Pyroxenicko-amfibolické andesity, nékdy s akce-
sorickym biotitem. Jsou to tmavosedé nebo riizove Sedé horniny, u Breht
silné vybélené, nékdy slabé propyliticky preménéné. Obsahuji vrostlice
zondrniho labradoru (labradorbytownit az kysely labrador), hyper-
sthenu, augitu, hnédozeleného amfibolu, vétsinou silné opacitisovaného,
misty biotitu. Hojné jsou sloupefky pleochroického apatitu, s vyrazné

7



silnéjsi absorpei ve sméru délky (koufové Sedy, zatim co ve sméru kol-
mém je svétle hnédavy). Podobny pleochroicky apatit jsem castéji zjistil
hlavné v amfibolickych andesitech Slovenského Stredohori (F. FIALA—
R. KETTNER 1931 s. 201), hojné je citovany i jinde. Sr. na pr. H. KUNO
1950 s. 983 a 1936 s. 116.

Zakladni hmota mezi pilotaxitickou a hyalopilitickou, nékdy silné
sklovité, obsahuje andesin, nékdy kysely labrador, magnetit, apatit, sklo-
vitou vypli, misty néco kiemene.

Pyroxenické andesity jsou tmavosedé, afanitické, drobné
porfyrické. Obsahuji vrostlice labradoru, hypersthenu, diopsidického
augitu a magnetitu. Zdkladni hmota obsahuje listicky andesinové,
zrnecka magnetitu, néco pyroxenu a mezerniho skla. Ve vzdalenéjsim
okoli popisovanych cedicovych vyskytd v sousedstvi Nové Bané a Pukance
vystupuji misty pyroxenické andesity propylitisované.

Pyroxenicko-amfibolicko-biotitické trachyty
jsou vyvinuty v jiz. okoli Breh@ na sev. a vych. tpati c. 403, na hiebenu
vych. c. 436, pak na c. 444 sv. Patikova vrsku a v jiz. okoli Nové Bané.
Jsou to svétle riizové az bélosedé horniny, drobné porfyrické, polosklovité,
silné kaolinisované. P. m. vrostlice sanidinu a silné chloritisované vrost-
lice amfibolu a pyroxenu a nékdy zachovaného biotitu. Hojny je pleo-
chroicky apatit, misty se objevuji X X magnetitu. Zdikladni hmota
silné sklovitd nebo mikrofelsitickd ze sanidinu, kiemene, chloritu, bio-
titu, magnetitu a skla s hojnymi trichity a krystality. Vétsi mnozstvi
kremene obsahuje zakladni hmota trachytu c. 444, tvoriciho prechod
k dacitim a rhyolittim.

Rhyolity a rhyolitové brekcie. Rhyolity tvori jednak
hrbet c. 403 a 436 jiZ. Brehi, jednak vrchol c. 305 sv. Tekovské Breznice.
Jsou felsitické nebo felsosférolitické a obsahuji vrostlice velmi silné mag-
maticky korodovaného k7emene a méné hojné vrostlice sanidinu a bio-
titw v zakladni felsitické, vétSinou typicky fluidalni zdkladni hmoté
s prouzky sanidinu a kfemene a s hojnymi sferolity.

Rhyolit hiebene c. 405 a 436 vystoupil jako mohutnéd extruse podél
velké trhliny s-j sméru, pokracujici k severu za Hronem ve hrbetu Him-
melreichu vych. a sv. Nové Bané. Vychodni omezeni rhyolitu c. 403 a 436
je tektonické podle dislokaéni linie sméruh 1, pokracujici k jihu
smérem na Pttikov vrSek. Druh4 poruchova linie sméru s-j probiha blizko
pod zap. hranici rhyolitu hrebene c. 403 a 436 ve vych. svahu Liesne
doliny, podmifiuje ndhlou zménu smeéru tohoto Gdoli v jeho posledni ¢asti
a pokracuje k jihu pres sedélko zap. c. 444 k Pitikovu vr§ku.Cedidova
sopka Putikov vrSek vznikla na prasecé¢iku obou
téchto poruch. Severni pokracovani druhé z uvedenych poruch
k severu za Hronem je ve vych. okoli Nové Bané v terénu morfologicky
dobte patrné.

Ve spodnich poloh4ch rhyolitové extruse c. 403 a 436 jiZ. Breh mezi
isophysami 300 a 360 m n. m. jsou vyvinuty rhyolitové erup-
tivni brekcie bélavé, riZové i zelenohnédé s hranatymi, nékdy i za-
oblenymi dlomky rhyolitl, trachytt a andesitl cerstvych i propylitiso-
vanych, event. kaolinisovanych. Ve spodnich partiich na sev. svahu c. 403
obsahuje i doble zaoblené velké valouny andesitové, strzené rhyolitem
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z prorazenych andesitovych tufitli. Tmel brekcie, zminéné uz E. BEUDAN-
TEM 1822 a F. v. ANDRIANEM 1866 je drobné brekciovity, drceny, bélavy
nebo Cervenavy rhyolit, misty téi drcend vypln Zelezitoklemita.

Geologicko-paleontologické odddélent
Ndrodntho musea v Praze.

OnuchiBaeMble 31ech 0a3aJbTOBbIE TOPOJbI ObIIM OOHAPYKEHBI
y BBIIIENPUBOAUMBIX 0OmMUH y rop. HoBa baus B cpenmeét CioBaxkuu.
OHH OTHOCATCS K 3aK/JIOUUTENbHON (pase HEOreHOBOI'0 KapIaTCKOI'O BYI-
KaHU3Ma ¥ 110 BO3PAaCTy ABJSAIOTCS NMPaBAONOA00HO JNeBaHTHHCKUMH. LleH-
TPOM HMX M3BepKeHUH Oblia BO3BBILIEHHOCTb [IyTHKOB BpIiek, MyHKT 485,
pacnoJsararmascs IpubIM3UTeNbHO B 2 KM. K I0TO-BOCTOKY OT TeKOBCKOH
Bpesnunpl Ha Kpaw aHAe3UTOBLIX rop. OH HaXoJWUTC Ha NepeceueHUH
JIBYX JpeBHUX cO6pocoB, npocruparomuxcsa B Hanpasienuu CCB u C-IO.
M3 wero uamuanuch K C3 B HOBOOAHBCKYI0 KOT/JIOBHHY 3 06a3a/bTOBBLIX.
moToka. HauGosabmumu pazMepaMu OTJIMUAETCS CAMBIH HIDKHUE H3 HHUX.
OH pmocturaer pexku ['poH, rie OH BeepOOOpPA3HO PACIIUPSIETCH MEXKIY
o6u1. Bperu u TexkoBckast bpeanuna. B cBoux KpaeBbIX UacTsX OH COCTOUT
U3 Halibo/ee OCHOBHBIX Pa3HOBHUAHOCTeH 06as3anbTa, COOTBETCTBYIOIIUX
HedenuHoBbIM OacanutaMm. Bropo#i a3bik Kk CB ot TexoBckoil Bpesnulisl
pacmamaercs B JBa KPbLIa, OKPYKAIOIIHUX C JIBYX CTOPOH BO3BBIIIEHHOCTH
305, oOpa3oBaHHYIO aHAE3UTAMH, aHJAE3UTOBBIMU Ty(PPUTAMH U PHOJH-
TaMu. Ha 10)KHOM CKJIOHe 3TOH BO3BBIIIEHHOCTH, HAJ TaK Ha3. XBaJeHOH
JIOJIUHOM, HAXOAUTCST OOHAaXKeHUe, I'Ie BUIHO, UTO JAHHBIN JABOBBIH IOTOK
COCTOHUT M3 HECKOJbKHX CaMOCTOSITeNbHBIX IOTOKOB 0a3aHUTOB, UepeLy-
IOLIUXCS CO HITAKOBBIMH TOpuU30HTaMH. OHHM 3a7eraroT Ha CJIIJHUCTBIX
necKax u Ha NMUPOKCeH-aM(pHOO0MOBBIX aHIe3uTaX. TpeTuii moToK ropasno
MEHbIIIE 10 CBOMM pasMepaM Hu OJHM30K IO COCTaBy K HOpMajabHOMY Oa-
3anbTy. Temss BO3BBIMIeHHOCTH IlyTHMKOB BplIek oO6pa3oBaHO, Mpexie
BCEro, IIJaKOM M BYJKaHWUECKUMH OOMOaMH, OKpalleHHBIMH 0. 4. BCJIe-
CTBHE OKHCJEHHA B KpPacHbIU IBeT. Ha mogHOXbAX e€ I0ro-BOCTOYHOT'O
CknoHa B XBajJleHOH JOJMMHE OBLIM YCTAHOBJEHBI 3€PHUCTHIE JOJJIEPHTO-
Bble OA3aHHMTOH/bI, IPOPe3aHHble XHJAaMH He(eIHHOBOTO TedpHuTa.

BasanbTel OTIMUAIOTCA SICHO BBLIPAXKEHHBIM IEJOUYHBIM XapaKTepOM,
COOTBETCTBYS, TaKMM 00pa3oM, B 3HAUYUTEJbHON CBOeHd uacTd GasaHu-
rouzaM (T. e. HeeJIMHUTOMAHBIM OaszaHuTaM). B HEKOTOpLIX uYaCTHX,
rnaBHBIM 06pa3oMm Ha C3-0M Kpaw HHXKHErO H3JUsHUS V Bperos u B H3-
BECTHBIX MeCTaX BTOPOTO IIOTOKA, OHHU CTOAT OJaHXKe K He(eTUHOBBIM
6asannutaM. OHM OTJIHYAIOTCSl CEPBIM LIBETOM, He COAEpPIKAT MaKpPOCKOIH-
YeCKH 3aMEeTHBIX BKPAIJIEHHUKOB U SIBJASIOTCS GOJIbIINEH YacThi0 COBCEM
OJI0THBIME. [Ipy NOBEPXHOCTH HEPBOTO U B OCHOBAHHH BTOPOI'O TIOTOKA
MOSIBIAAIOTCA THUIHMYHbIE LIJAaKOBUAHBIE (DOPMBI. BKpamieHHUKH CHIbHO
KOPPOJUPOBAHHOTI'O OJMBHHA U IOSIBJSIONIEr0CS FOPA3L0 Pexe MUPOKCeHa
(aBruT, HHOT/IA ITMKOHUTOBBIA aBTUT, MECTAMH HACTOSLIHA MH2KOHUT) 3a-
KJIIOUEHBl B HHTEPCEPTANbHOM OCHOBHOM BeIIeCTBe, COCTOSIIIEM U3 Jabpa-
JTOPOHMTOBHHTA, MHKJI. NHPOKCEHA, MarHEeTUTA ¥ TUTAHO-MAarHeTHTa, U3PeAKa
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UIbMEHHTA, aKL[€CCOPHUECKOTO amaTHTa U OTAEJbHBIX JHCTOYKOB OHOTHUTA.
[TpomexyTouHass Macca oOpa3oBaHa 6. U. He()ETUTUTOUTHONH HU30TPOIHON
UMM CcJerKa ABYNPEeJOMJSIONel Me3ocTasuel (6a3aHUTOUbI), 3aK/II0Ual0-
el B HEKOTOPBIX 4YacCTsX HeOOMbIIHe KOJHYECTBA HHIMBUIYATHU3UDPO-
BaHHOrO HedenauHa (6azaHuThl). J{OBOJBHO YacTO IMOSIBJASETCS B HeH W
unmuncut. [loaneputoBble 6azaHutouabl ¢ IOB-o#f mOJOIIBHI BO3BBI-
menHocTH IIyTUKOB Bplek coxpep:KaT OO0JbIIOe KOJUYECTBO UIbMEHUTOB
¥ NuKOHUTOB. [lo pacdyeTy XHMMHYecKOro anHanusa 0a3aHUT U3 Dperos
ClelyeT OTHEeCTH K TepanuT-rab0pOoHHON Marme.

Hedenunosble TepuThl U3 XBaleHOH JAOJUHBI HE COAEPKAT OJUBHHA,
He 3aKJII0UaT 60JbIIOe KOJHUECTBO JMIOBO-KPACHBIX MHXKOHUTOB, a H3-
penka u crebyeBHAHBIe O6e3LUBETHbIE KAHUHOIHCTATUTHI, OCHOB. 1adpagophl,
H300MU/MbHBIA TUTAHO-MArHEeTHT U CKeJNeTHble KPUCTAMNIbI HIbMEHUTA, KPOME
TOTO OOJbIIOE KOJMMUECTBO arlaTHTa, a B OCHOBHOM BeIIeCTBE aHJe3HH,
STMPHUH, THXKOHUT, He(e/JIuH, anaTUT, MarHeTUT, OHOTUT, (UIIHICUT HU
06UIbHYI0 He(DeTHHUTOUJHYIO Me30CTa3HIo.

JIpeBHHE ITOPOJABI B cocencTBe 6a3anbTa OTHOCATCS K UHCIY MUPOKCe-
HOBBIX M MHPOKCEeH-aM(PUOOJOBBIX aHJEe3UTOB, aHIE3UTOBBIX Ty(OB H
TY(G@PHUTOB, PHOIHTOBBLIX OpeKuuil u (Denb3oCchepOSUTOBBIX PHOMUTOB.

T'eoqornyecko-najleoHTOJIOrHUECKOe OTJeNedte
Hannonaawrnoro myses B Ilpare.

Ilepesox 1O. B. llyda.

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

(Sheet of the Topographic Map 4661 — Novd Bana)

Abstract: The masalts from Tekovskid Breznica and Brehy in Slovakia,
described in this paper, belong to the final phase of the Neogene vulcanism of the
Carpathians. They are most likely of Levantine age. The centre of the eruptions
was the height Puatikov VrsSek southeast of Tekovska Breznica, formed of cinders
in its summit part. /At least three morpohologically very distinct lava streams flow
in a northwesterly direction into the basin of Nova Bata. Some of these 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 foot of the Putikov Vr$ek. The neighbouring meountains are formed
by older andesites, andesitic tuffs and tuffites, trachytes, rhyolitic breccias and
rhyolites.

I. INTRODUCTION AND LITERATURE

The present paper deals with a really restricted, but geologically
important 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 Slovenské Stredoho#i. The village of Tekovska Breznica lies about
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FrantiSek Fiala: Geologickd mapa jihovych. okoli Tekovské Breznice a Brehu
na Slovensku.
Vysvétlivky: 1. Pyroxenicky andesit. — 2. Pyroxenicko-amfibolicky andesit. —
3. Andesitové tufy. — 4. Andesitové slepencové tufity. — 5. Trachyt. — 6. Rhyolitova
eruptivni brekcie. — 7. Rhyolit. — 8. Cedife. — 9. Cedi¢ové strusky. — 10. Kamenita
ssut. — 11, Hliny ssutové. — 12. Alluvium.

FrantiSek Fiala: Geological Map of the SE Vicinity of Tekovskd Breznica and
Brehy, in Slovakia.

Explanations: 1. Pyroxene andesite. — 2. Pyroxene-amphibole-andesite. — 3. Ande-

site tuffs. — 4. Andesite conglomerate tuffites. — 5. Trachyte. — 6. Eruptive

rhyolite breccia. — 7. Rhyolite. — 8. Basaltic rocks. — 9. Basalt cinders. — 10. Stony
waste. — 11, Slope loams. — 12, Alluvium.

11



Obr. 1. Pohled s ploSiny 1. éediového proudu (Babin vriek) mezi Tekovskou Breznici

a Brehy k jihovychodu na stupen II. ¢ediového proudu. V pozadi Putikov vrsek.

Fig. 1: View from the platform of the I. basalt flow '(Babin Vriek) between Te-

kovska Breznica and Brehy to the SE to the step of the II. basalt flow. In the back-
ground the hill Patikov Vrsek.

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

In the part between these two villages the valley of the Hron widens
congsiderably, 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 Svity X7z to the system of the river basins
of the Hron formed in and after the Tortonian by the damming 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 Tertiary, probably in the 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 Putikov 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 pointed out already in my paper mentioned above
(F1aLa 1933, p. 121).

It is not possible to date with certainty the time of the eruption of
these alkali-basalts in the basin of Nova Bana according to the geolo-
gical finds. From the morphology we can only infer a relatively young
age. The petrological analogy and the similar geological occurrence
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Obr. 2. Bomby é&ediové z jiZ. svahu Putikova vriku. — Ze sbirek Stdtneho banského
muzea Dion. StGra v Banské Stiavnici. Ca 2/5 skut. vel.

Fig. 2: Basalt bombs from the southern slope of the Putikov VrSek., — From the
collections of the State Mining Museum Dion. Star, 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. BOCKH 1901) to Levantian (I. FERENCZI
1924, L. Jucovics 1916, A. HorreErR 1925, etc.). They have almost all
a distinct alkali character, as determined systematically also by F. de
QUERVAIN (1927, pp. 21—22) and B. MAURITZ. Cp. also FIALA’s papers
of 1938 on the basalt of the Kalvaria at Bansk4 Stiavnice and on the
basanitoid near Podrecany.

The basalts of Brehy and Tekovskd Breznica have been mentioned several
times. Jos. JoNas in “Ungarns Mineralreich” of 1820 (p. 328) reports from this
region basalt from Brehy and Sv. Benadik. The second of the two occurrences as
well as a number of other “basalts” given by JoONAS belongs to the andesites. —
E. BEUDANT, 1822, gives specially detailed data and observations; he describes tuffs
and tuffitic conglomerates (partly FiaLA’s rhyolitic breccia) underiying the basalt
(Tome I, p. 243) as well as the different types of basalts (Tome III, pp. 610 and
615) and the voleanic bombs (T. III, p. 615). — IERD. V. ANDRIAN, 1866, describes
the types of trachytic eruptions i(p. 387) and treats in detail of the rhyolitic breccia
at Brehy (p. 401), and briefly characterises the basalt plateau at Brehy (p. 415).

13



II. GEOLOGICAL AND MORPHOLOGICAL OBSERVATIONS

Three major valleys open from the SE, from the Pukanec group
of the Bansks Stiavnica Mts., into the basin which is situated east of
the river Hron SE of Nova Bana, between the villages of Brehy and
Tekovska Breznica, or in their immediate vicinity. The northernmost
valley is the Obecny Potok, 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 Liesna Dolina, 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
fault line — the western side of the rhyolite body of the ridge
P. 403 and P. 436. A small valley formed in its lower and highest parts
by basalt, in the middle part by andesite opens 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 dissects 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 places 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 Chvalend Dolina falling into the valley of the
Hron at Tekovska Breznica. There are no further basalts south of the
Chvalena Dolina.

Basaltic roecks.

The eruptive centre of the Pliocene basalt erup-
tions was — as said in the introduction — the height “Putikov Vrsek”,
P. 485, rising above the northern slope of the Chvélena Dolina about
2 km. SE of Tekovské 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 Chvéalend Dolina, more gradually to the NW, from
where it appears as a flat, wooded dome with a levelled summit, rising
above the platforms of the lava flows, which slope
down slowly to the NW in the direction towards Brehy. On the summit
of the Pitikov Vrsek is a levelled platform, today without trace of a
crater. The upper part of the elevation is composed predominantly of
cinders and bombs, which alternate only here and there — as
may be inferred from occasional preserved blocks of scoriaceous 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 mot 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. HorFrMANN, 1879, for the basalts of the Bakony Forest.

The volcano Pltikov Vrsek is a typical unilateral volcano.
Its cone sits on the steep slopes of older andesite mountains apparently
above the intersection of two fault fissures. One
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of them, striking in h 1, delimits in its forther 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 western 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.

Flowsof alkali basalts or basanitoids streamed
from the Pitikov Vriek to the NNW in the direc-
tion towards Brehy. The lower, oldest flow character-
ized by the platform of the Babin Vrsek, P. 266 (terrace level of 40 m.
above the Hron), sloping very gently under an angle of about 40 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
Breznica this lower flow was strongly denuded and covered with loam..
About 34 km. north of Tekovskd 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 past decades in several quarries in the eastern slope of the Liesna
Dolina ; these quarries are not worked 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 second occurrence of basa-
nitoid lies about 2 km farther south in an upstream direction, opposite
the mouth of the small valley NNW from the Putikov Vriek, 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 oclder 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 lowest 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 typical outerops of scoriaceous
basalts corresponding 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 34 km. east of the Hron in the eastern and NE
vicinity of Tekovsk4 Brezninca,a second flow is distinctly outlined
morphologically above the platform of the lower basanitoid flow. This
upper flow is 2 km long (measured from the Patikov Vrsek) and at
its end 1.4 km wide. It does not form a connected sheet as the first flow
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Obr. 3. Patikov vrsek a III proud éediéovy na jeho sz. svahu.
Fig. 8: Patikov Vrsek and III. basalt flow on its NW slope.

does, but divides before the dominating height P. 805 NE of Tekovska
Breznica. This height composed of pyroxene-amphibole andesite, tuffitic
andesite conglomerates and rhyolite was surrounded by the basanitoid
flows. The second basalt flow has a stronger dip (70 and sometimes
more) and here and there a considerable thickness, especially in the
ravine NNW of the Puatikov VrsSek, 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 to1 X 2 cm.

On the southern slope of P. 305, NE of Tekovska Breznice an
interesting section is exposed in the northern slope of the Chvaleni
Dolina; it shows that part of the basalt lavas corresponding
to flow II described above flowed round the height P. 305
formed of andesite, andesitic tuffites and rhyolite, at its southern side
in the direction towards Tekovskd Breznica. This did not take place in
one phase, but in a whole series of thin and strongly
scoriaceous lava flows 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 Chvalens Dolina
there occur under the basanitoids grayish red, strongly weathered,
pyroxene-amphibole andesites with Dbiotite, piercing andesite tuffs.
Above them, in one nowadays already rather decayed outcrop, micaceous
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Obr. 4. Putikov vriek (v pozadi) od vychodu.
Fig. 4: Patikov Vrsek ((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 varieg in
different places. The profile recorded is:

14.

HDo N CTo =100

IV. basalt (basanitoid), greenish black, partically disintegrated,
1.5 m.
cindery tuff 0.5 m.

. cinders and pumice 0.5 m.

. II1. basalt (basanitoid), gray, finely porous, 0.5 m.

. cinders and pumice, under them scoriaceous tuff, total 1.50 m.
. II. basalt (basanitoid), gray, here and there disintegrated,

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

. basalt scoria and bombs, 0,25 cm.
. L. basalt (basanitoid), porous, pinching out at the sides, 0.2 m.

basalt scoria and pumice with baked-in loam, 0.5 m.

. basalt tuff, fine-grained, yellowish, 0.20 m.

. micaceous sand, reddish, yellowish, 0.10 m.

. micaceous sand, dark gray, 0.50 m.

. micaceous sand, gray, 4—5 m.

. pyroxene-amphibole andesite with biotite, reddish, strongly

altered, with traces of secondary jasper, 15 m.

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 basalt flow, inclined about 150 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 Pitikov VrSek above the upper rim
of the Chvalen4 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 Pitikov 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 Patikov Vrsek (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 slope 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 basanitoids. The bombs are here and there
typically tear-shaped (fig. 2). The most beautiful specimens of them
are in the State Mining Museum of Dionyz Stur at Banska Stiavnica.

At the southern and south-eastern foot of the
Pitikov VrSek in the Chvalend Dolina, at the NW
margin of the Chvalenské Meadows (northern margin of section 4661/3
of the map at the scale of 1 :25.000) there are abundant outcrops of
basanitoid rocks. In some portions the basanitoids are rather
granular, doleritic, 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 nepheline tephrites, fine-grained, greenish gray,
characterized by the presence of black, sharply defined pigeonite needles.

In the village of Brehy 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 nepheline basanite) in the
northern slope of the Liesna 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 ecm. above 30—50 cm. 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 cm.
They are traversed by transverse fissures inclined under 80 h 4, running
parallel with the surface of the flow, and by fissures inclined under
240 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 columnar 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 80’ies the quarry was abandoned and the cable railway from
it to the station of Nova Bana 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 Vriek.
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 Bana. The occurrence of a black rock on
the southern slope of the Kalvarie at Novad Bana recorded by F. v.
ANDRIAN, 1866 (p. 415) belongs to propylitized pyroxene andesite of
a considerably greater age (Tortonian).

Rocks Underlying the Basalts.

The borders of the basin of Novi Bana at Brehy and Tekovska
Brezninca are formed' by pyroxene andesites and pyroxe-
ne-amphibole andesites with biotite, further by their
tuffs and tuffites, biotite-amphibole-pyroxene
trachytes, propylitized and partly strongly kaolinized rhyolite
breccia and rhyolites. 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 Slovenské Stiedo-
hoti of andesites, which form the greater part of the slopes in the
eastern vicinity of the basin. Part of them belongs to the pyroxene
andesites, here and there slightly propylitized. These occur together
with tuffs in the southern slope of the Kalvaria at Nova Bana 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 (Rakové), where they are
slightly propylitized. In the group of the Priesil (P. 736) and in the
spurs to the NW towards Tekovské Breznica pyroxene andesites, mostly
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Obr. 5. Dnes opustény basanitovy lom u Breht s drtidem z let 30-tych.
Sloupovitd odluénost.
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. More
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-amphibole andesites with biotite,
sometimes also pyroxene andesites with biotite, occur in the western
parts of the spurs of the Priesil towards Tekovskd Breznica, in the
Chvéalend Dolina, in P. 305 at Tekovska 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 wvalley of the Obecny 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 (Tekovskd Breznica) tuffites of pyro-
xene amphibole andesite also underlie the rhyolite above the
andesite.

Pyroxene-amphibole-biotite trachytes, toa great
extent strongly kaolinized, younger than the andesites but older than
the rhyolites, underlie the rhyolites in the slopes and at the northern
foot 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. Deskovitd odluénost basanitoidu v mens$im lomu na sev. Gpati Babina vrsku
nad Hronem zjz. Breht (Brehy).

Fig. 6: Platy jointing of the basanitoid in a smaller quarry at the northern foot
of the Babin Vrsek above the Hron, WSW of Brehy.

P. 484, the ridge P. 444, and finally the height farther west between
the preceding ridge and the Putikov 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 rhyolites form the summit of the height P. 305 NE of
Tekovska Breznica, surrounded by the basanitoid flows. Their main
occurrence 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 andesites, 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
andegites, sometimes also perfectly rounded andesite and trachyte
pebbles, derived from the pierced tuffites, in a matrix of crushed rhyo-
lite, or in a ferruginous-siliceous cement. The pebbles have a diameter
ranging from a few cm. to several dm., and the breccias formed by
them are very compact (pl. VIII, figs. 19 and 20). Above the level of
360 m. a. s. 1. rhyolite breccias are overlain by felsospherulitic rhyolites.
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The rhyolite breccias were reported by F. v. ANDRIAN (1866, p. 401), who
regarded them as sediments of siliceous springs rising through a fissure of the
rhyolite: ,,Sie diirften wohl auch als Absatz aus einer durch eine Rhyolithspalte
ausgetretenen kieselerdehaltigen Quellen angesehen sein. Ich sah nur groBe Bruch-
stiicke davon. Die Hauptmase, in der sie eingebettet sind, sind die frither beschrie-
benen blauen Tuffe und der blaue Trachyt. Es ist eine theils grobkornige, theils
feinkornige Verunreinigung von einem weillen 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 Bruchstiicken ist sehr gut zu beob-
achten. Die Méachtigkeit dieser Gangbildung erhellt aus der Masse und der Grofle
der Bruchstiicke. Das Hauptauftreten derselben fillt so ziemlich in die Verldnge-
rungslinie des Himmelreicher Rhyolithstockes.“

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 compact “trachyte”,
i. e. mostly andesite. :

The rhyolite of the ridge P. 403 and 436 rose
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 Himmel-
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 Patikov Vrsek, whose eruption
seems to have taken place at the intersection of this fault with another
fault of N-S direction running from the Puatikov VrsSek 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 Bana. 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.

IIT. PETROLOGY.
1. Basaltie recks.
BRasanitoids.

The alkaline character of the basalts of Tekovskd Breznica and
Brehy is clear. Most of them belong to the typeof basanitoids,i. e.
of basanite rocks in which individualized nepheline is replaced by non-
crystallized mephelinitoid, sometimes also zeolitic mesostasis, often
completely isotropic, in other cases with a slight double refraction.
Cf. H. ROSENBUSCH 19208, p. 1395; H. RosENBUSCH—O. 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.

22



The studied basanitoids are gray, mostly very fine-grained to
massive rocks, minutely and scantily (macroscopically mostly hardly
discernibly) porphyritic. They contain minute, mostly sharply idio-
morphic phenocrysts of olivine (up to 2 mm. @), well visible in a slide,
mostly quite fresh, only here and there strongly corroded. Rather
less abundant and smaller are the phenocrysts of monoclinic augite,
here and there also those of 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 most 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
(@ 0.05 X 0.1 to 0.2 X 0.9 mm.), which almost always exhibits enhedral
forms. It is mostly optically positive; the angle of the optical axes is
very large, approaching 900. 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 momnoclinic
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 (<X 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 4590. It encloses abundantly minute magnetite
grains. Here and there magnetite occurs in large (100), belonging to
the generation of phenocrysts. — The matriz, most frequently of a
granularly intersertal texture, is composed of minute columns (0.02 X
0.1 to 0.04 X 0.3 mm.) of mel. pyroxenes, lath-shaped labradorite-
bytowmite (symmetrical extinction 320), and abundant minute crystals
of magnetite. Ilmenite occurs only sporadically. Very subordinate are
minute crystals of 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. Gyorgy), 1936 (Tatika), and
1938 (Sagberg). — Fairly abundant is an interstitial nephelinitoid
substance, slightly less refracting than the Canada balsam, sometimes
isotropic, in other cases with a very slighht birefringence. Here and
there phillipsite (— length, positive low birefringence) is developed
in it ‘(ecp. B. MAURITZ, 1936, pp. 383 and 387). Only sporadic
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Obr. 7. Profil uloZenim basanitoidovych proudd a strusek na jiZ. svahu c. 305 vych.
Tekovské Breznice. V podlozi pisky.
Obr. 8. Detail ze spodni ¢asti téhoz profilu.

Flg 7: Section through the complex of basanitoid flows and cinders on the southern
slope of P. 305 east of Tekovskad 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 // 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 theralite-gabbroid magmas. The
alkaline character is proved also by the microchemical
t e s t. — The powder of the basalts from almost all points of the flows
of the Putikov VrSek strongly gelatinises with HCl and after evapora-
tion yields a larger or smaller amounts of crystals of NaCl, in greatest
quantity when using samples of the basanites from Brehy, of which
also the chemical analysis has been made. The basalt of the III flow
proved to be relatively poor in alkalis according to the microchemical
tests.

The doleritic basanitoids from the SE foot of the Pu-
tikov VrSek in the Chvalené Dolina, at the NW margin of the Chvalenské
Meadows, are considerably more granular. Their texture is doleritic,
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Obr. 9. Horni basanitoidové proudy v profilu na jiz. svahu c. 305 v¥ch. Tek. Breznice.
Obr. 10. Basanitoidovy proud v témzZe profilu. Basanitoid silné porésni.

Fig. 9: Upper basanitoid flows in the section on the southern slope of P. 305 east
of Tek. Breznica. .
Fig. 10: Basanitoid flow in the same section. Basanitoid trongly porous.

approaching a diabasic one, sometimes 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, MuHIiTZ 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 8. 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 phenocrysts and of the matrix is almost uniaxial
ptgeonite, sometimes zonal, with extinction ¢y in the middle up to 569,
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 mairiz is composed of tiny ledges of basic
labradorite (0.004 X 0.02 mm) and many minute columns of pigeonite
(0.01 X 0.02 X 0.03 X 0.1 mm.). Rather abundant is minute biotite.
‘Here and there columns of // extinguishing nepheline occur. The large
amout of nephelinitoid mesostasis encloses many minute needles of
apatite. The sample gelatinigses strongly with HCI, after evaporation
very many NaCl cubes crystallise. For the chemical analysis see p. 34.

Planimetrical measuring:

Phenocrysts:
olivine 10.7
pigeonite 0.8 } 11.5%

Matrix:
pigeonite 59.9 ( 67.7
Ti-magnetite 4.7 5.3
biotite 0.4 88.5% 0.5
plagioclase 15.5 175
mesostasis 8. 9.0

100.0% 100.0% 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, < cy 539. The magnetite belongs mostly to
the generation of the phenocrysts. A small amount of individualized
nepheline occur in the mesostasis.

Planimetrical measuring:

Phenocrysts:
pigeonite-augite 3.6 } 16.9
olivine 3.3 )

Matrix:
pigeonite-augite 39.9
magnetite 3.6
plagioclase 30.7
mesostagis 8.9

100.0% 100.0%

The basanitoid from the new quarry at the northern foot of the
Babin Vrsek 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, @ 0.2 X 0.2 to 0.6 X 1 mm.
The olivine is optically negative, the pyroxene belongs to mcl. 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 Vr3ek the pyroxene belongs to pigeonite-augite
(<X cy 480). The amount of nephelinitoid mesostasis is here smaller, the
amount of NaCl crystallising from the powdered samples with HCI 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
HCI gives many X X Na Cl. The olivine is here distinctly negative, the
pyroxene belongs to common augite.

The porous to scoriaceous basanitoids 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 mcl. augite (<L cy 480). Magnetite
is abundantly included in the olivine and augite. The amount of meso-
stasis is small. Succession: olivine, augite I, plagioclase, magnetite I,
augite II, magnetite 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 Tekovskd Breznica before reach-
ing the summit P. 305 it divides into two flows, a wider northern one
and a narrower southern one, flowing round the height P. 305. The
southern basannitoid flow, fairly well exposed on the southern slope of P.
305 above the Chvéleni 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 IT flows is well exposed in the valley leading from the Putikov Vriek
to the NNW towards the bend of the Liesna Dolina; in it a thick
basaltic “coulée”, about 50 m thick, composed of tabular, compact,
partially weathered basanitoid is exposed.

The samples studied microscopically were taken from the individual-
ized small flows occurring on the southern slope of P. 305 east of Tek.
Breznica, from the western slope of P. 305, from the northern part of
the flow near the upper rim of the platform north of P. 305, from the
crossroads NE of P. 805, from the platform north of the IIT flow NW
of the Putikov VrSek, and from the valley NW of the Pitikov VrSek.

The basalts of the II flow belong almost all to the basanitoids,
only in some places (e. g. the two lower flows of the exposures in the
southern slope of P. 305 east of Tek. Breznica, the northern vicinity
of P. 305, further the valley NW of the Putikov VrSek) the scanty
occurrence 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 900 and with dispersion 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 observed. Opt.—olivine
was found only sporadically, with dispersion o > v (valley NW of the
Putikov VrsSek 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. 805. 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
matriz 18 granularly intersertal and is composed of ledges of labra-
dorite-bytownite (symmetr. extinction 320), predominating minute
granules and columns of mcl. augite, rarely also of pigeonite-augite,
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 Puatikov 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 crystals in the basanitoid of the
platform north 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 slope of P. 305 the pyroxene 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 Chvaleni 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 NaCl. 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 matrix of the scoriaceous ba-
salts containg abundant clusters of limonite.

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

The samples from the upper margin of the platform north of
P. 305 contain mcl. augite with extinction at 890 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 NaClL

Planimetrical Measuring:

Phenocrysts:
olivine 14.0
augite 6.0 } 20%
Matrix :
augite 56.9
magnetite 2.4
plagioclase 13.2 80%
mesostasis 75

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. Nephelinitoid mesostasis 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 @ 0.5—3 cm.
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
amphtbole. 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 ¢ > v. The feldspar is labradorite-
bytownite, sym. extinction 340. In the matrix columns of nepheline and
abundant long, transversally fissured, 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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Baeanitold of tie 1M Plow

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 150 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 (symmetr. extinc-
tion: 320), short columns of pigeonite-augite, a lesser amount of magne-
tite and a lower refracting, 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
pigeonite-augite 2.9 ’

Matrix:
pigeonite-augite 46.3 54.8
Ti-magnetite 7.9 34.4 9.4
plagioclase 20.2 ) 23.9
mesostasis 10.0 11.9

100.0% 100.0% 100.0%

Summit Dome of the Patikov Vrsek

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
delimited cavities have a dlameter up to 1 e¢m, 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 X 0.4 mm, strongly corroded, fresh, with differen-
tiated reticular ore forms, and to mcl. augite (<L 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
(820), very many granules of magnetite, some apatite, sporadic granules
of serpentinized olivine, and a rather considerable amount 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 Patikov Vrsek above
the Chvalend Dolina are on the whole analogous. The phenocrysts of
olivine opt. = disp. o > v, strongly corroded, are here considerably
large. The phenocryst of mecl. augite are less abundant. At the margin
they are bordered by saturated red Ti-augite, which also forms a
number of smaller individuals. It shows a slight pleochroism and a more
distinet violet reddish tinge in the direction y, while in a transverse
direction it is yellowish green. Angle cy 520. 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 of phillipsite (low double refraction, opt. +, character of
the length —, extinction //, medium angle of the optical axes, texture
here and there up to radiating).

Doleritic Basanitoid and Nepheline Tephrite in the Chvalena Dolina

The basaltic rocks occurring at the NW end of the Chvalenské
Meadows (northern margin of section 4661/4 of the map at the scale
of 1 :25.000), above the stream of the Chvalend Dolina at the SE foot
of the Puatikov 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, @ 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.
Matriz 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 litle pigeonite, and a nephelinitoid,
almost isotropic mesostasis with minute X X of magnetite and abundant
included needles of hyaline apatite.

31



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 Nepheline Tephrite, 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 except for
the above mentioned long-columnar phenocrysts of clinoenstatite. The
principal constituent is a thickly platy basic labradorite (310), 0.2X0.1
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. 18). 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 a more distinctly reddish
tone, and of distinct pleochroism.

a ochre yellowish
B reddish yellowish
vy = B 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 (<L cy 569, — character 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 2mm) occur, ending in a pointed pyramid.
Extinction //, 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.

32



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 //, enclosed in the other constituents. Further,
crystals of magnetite, cubic, somewhat skeletally developed, and
abundant, typically skeletally developed platy crystals of lmenite
(pl. VI, figs. 18 and 14), very similar to the forms we find e. g. in the
intrusive diabases of Central Bohemia (FIALA 1949, pl. 8).

The matriz, 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 // 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 mephelinitoid 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 microchemical test with HCl confirms he micro-
scopic diagnosis and indicates the strongly alkaline cha-
racter of the rock. With HCl some gelatine is formed, in evaporation
many large (100) NaCl crystallise.

Planimetrical Measuring:

Phenocrysts:
Pigeonite 26.4
Clinoenstatite 26 | 74.9
Ilmenite & magnetite 5.7 :
Plagioclase 40.2

Matrix:
pigeonite 1.8
egirine 0.7
biotite 1.2
magnetite 0.4
apatite 3.2 251
plagioclase 4.3
nephelinitoid mesostasis,

nepheline included 13.5

100.0% 100.0%

Chemism of the Nepheline Basanite at Brehy

A sample from the anterior quarry, today abandoned, in the Liesnéa
Dolina at Brehy was analysed by my friend Dr. A. AMBROZ in 1937.
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Weight ¢, Molecu-

of the lar %o Calculation according to OSANN
analysis
Si0, 44.22 46.72 A 466 a 32 n 7.6
TiO, 2.62 2.08 C 283 ¢ 20 k 0.70
AL,04 12.02 7.49 Fe 35.89 f 248 s 48.80
CI’QOg 0.05
Fey03 4.05 } 9.92 Calculation afer NIGGLI
FeO 7.54 ’
MnO 0.23 0.21 si 92 si 134.4
MgO 10.74 16.97 al 14.8 qz — 444
CaO 10.23 11.62 fm 53.3 c¢/fm = 0,43
Na,O 3.43 3.52 c 22.8  section ITI/TV
K,0 1.69 1.14 alk 9.1
P,0;5 0.72 0.33 k .25
H,O + 2.35 mg .62
H,0 — 0.09

99.98%  100.00%

According 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 rock according to NIGGLI's calculations:

Rock: si al fm c alk k mg  Section
Bekinkinite,

Bekinkina,

Madagascar 89 16,5 49 26.5 8 0 64 IV
Fasinite, Ambaliha,

Madagascar 80 18 47 265 85 25 54 IV

NIGGLI’S average
of 38 analyses of :
nepheline basalts 73 13 54 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 56 175 85 .0567 .60 III

Nepheline basanite,

Brehy 92 146 533 228 91 25 .62 III/IV
Slovak basalts for

comparison:
Limburgitoid basanite,

Kalvaria at B. Stiav- ‘

nice, F1ALA 1938 90 175 56,5 19 7 21 69 III
Bagsanitoid, Podrecany

FIaLA 1938 124 271 406 164 159 24 50 III




Indubitable relations to the basanite of Brehy shows the basalt
(limburgitoid basanite) of Kalvaria at Bansk4 Stiavnice (FIALA, 1938),
differing from the former by somewhat higher al and lower ¢ and alk
as is in accord with its limburgitoid character. The basanitoid from
Podredany (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. MAaAURITZ of 1930
(pp. 8—22), 1936 (p. 396), and 1938 (p. 254), arranged according to
decreasing si:

si al fm c alk k mg
St. Gyérgy, vein,
1930, p. 10 119 25.5 415 22.5 10.5 .14 .63
Ibid., lower sheet,
1930, p 8 116 22 44 23 11 14 - B8

~ Pécskd, ibid., p. 22 115 22.5 41.5 24.5 11.5 21 .62
St. Gyfrgy, upper

sheet, ibid.p.9 114 22 45 22 11 30 .61
Kévar, ibid. p.21 112 21.5 40 27 11.5 .29 .55
Kévar, ibid. p.21 112 22 40.5 27.5 10 37 .54
Nagylas, 1936,

p. 396 112 21 47 22 10 23 .60
Sagberg, east,

1938, p. 254 112 19 48 23 10 27 .62
Sagberg, summit,

Ibid. p. 254 110 19 48 23 10 27 .63
Sagberg, lower level,

ibid. p. 254 110 19 49 22 10 .26 .63
Tétihegy, 1930 p. 8 109 21.5 47 24 7.5 .09 51
Kis Salgé, 1930

p. 18—19 108 22 41.5 23.5 11 .25 .50
Tatika west, 1936

p. 396 107 21 45 23 11 .30 .60
Meneshegy

(limburgitoid),

1930, p. 14 106 19.5 47.5 20.5 12.5 .15 .52
Saghegy, anal.

HORVATH 103 19 47 24 10 .30 .63
Rekettyés,

limburgitoid,

1930, p. 15 102 19.5 48.5 25 7 12 .60
Fertfs, 1936,

p. 396 101 21 45 24 10 .35 .60
Tatika, south,

1936, p. 396 101 22 45 22 11 33 .62



Tatika, summit,

1936, p. 396 101 21 46 23 10 .35 .81
Tatika, south,
1936, p. 396 99 20 46 23 11 29 .61

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

The comparison of this selection of Pannonian basalts from 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 Podreany which is, however, relatively
more acidic and considerably more 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. R0ozZLozZSNIK—K. EmMszT, 1923, p. 497, shows
some relations to the basanite of Brehy.

Of the Balaton basalts B. MAURITZ states that they have no modal
nepheline, but represent — according to the chemical examination —
a transition between the Pacific and Atlantic
magmata. 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 alkaline character manifests
itself considerably more distinctly and that here
also consgiderably basic types occur.

2. Andesitie, Trachytic and Rhyolitic Volcanic
Rocks from the Viecinity of the Basanitoids
of Tekovska Breznice and Brehy

Andesites

Pyroxene-amphibole andesites with biotite re-
present in the nearer vicinity of Tekovskad 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 minutely porphyric. Sometimes they are
slightly propylitized, the hypersthenes being replaced by chlorite.

They contain phenocrysts of labradorite, sometimes of acid ladra-
dorite, here and there (Brehy) also of labradorite-bytownite, further
phenocrysts of hypersthene almost always considerably chloritized, and
non-abundant monoclinie, completely fresh augite. A regular component
among the phenocysts is brownish green amphibole, mostly very strongly
opacitized, replaced by magnetite often secondarily limonitized. Brown,
mostly corroded biolite, 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 Slovenské Stredohoii (cp. FIALA—R. KETTNER, 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 matriz has a texture intermediate between pilotaxitic and
hyalopilitic, sometimes also strongly glassy (WNW foot of P. 484 SE of
Brehy). It contains fine ledges of andesine, sometimes of acid labrado-
rite, sporadic minute X X of magnetite, and a strongly glassy inter-
stitial filling with abundant ore trichites. In some samples there is also
some quartz, the texture then becomes microgranitic. The andesites
from the southern slope of P. 304 NE of Tekovski Breznica are hypo-
crystalline, with a strongly glassy matrix. In the quarry in the southern
slope of the Koblizny Vrsek at Brehy the andesite are hydrothermally
metamorphozed, 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 apatiles.

The andesite pebbles in the tuffites atP. 304 NE
of Tekovskd Breznica have a similar composition. The rock containg
a greater amount of biotite. The matrix is brownish, strongly glassy,
fluidal.

Pyroxene andesites arelittle represented in the immediate
vicinity of Tekovskd Breznica and Brehy. The rock from 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 mecl. diopsidic augite (X ¢y 8370), Magnetite
is abundant, often included in pyroxenes. Matrix pilotaxitic with minute
ledges of andesine (symmetr. extinction 200), fine granules of magnetite,
sporadic granules of decomposed 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. labradorite and hypersthene
and large X X of magnetite. The texture of the matrix approaches the
hyalopilitic one.

Propylitized pyroxene andesites are developed
mostly in the farther vicinity of the surveyed area, especially in the
neighbourhood of the old mining towns of Pukanec and Nova Bana.
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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, forming 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 forming a transition to the rhyolites
and dacites are the rocks of P. 444 and of its vicinity NE of the Patikov
Vrsek. On the western bank of the Hron trachytes occur on both sides
of the valley of Novi 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, strongly kaolinized feldspar phenocrysts (@ 1—2 mm) they
contain abundant, strongly limonitized phenocrysts of dark constituents.
Under the microscope the texture is closely porphyritic, semivitreous.
The thick platy phenocrysts of hyaline, low refracting sanidine
(0.06 X 0.2 to 1 X 1.5 mm), sometimes in the form of Carlsbad twins,
enclose here and there some inclusious 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 amphibole, biotite and
hypersthene are mostly completely replaced by chlorite (propylization).
According to the hexagonal cross-sections amphibole predominates
among them. Only the biotite has been preserved sometimes in fresh,
blackish brown plates. Sporadically large (100) of magnetite and
columnsg of smoky pleochroic apatite. The matrix is strongly vitreous,
in other cases microfelsitic, brownish, of low 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 minute magnetite, fine flakes of reddish brown
biotite, black ore trichites, and indeterminable crystallites.

The trachytes show a strong propylitic alteration,
besides here and there as its further stage alsc kaolinization.
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.

The trachyte from the eastern slope of P. 444
east of Tekovska Breznica NE of the Patikov Vrsek is
pinkish gray, strongly porphyric. It contains kaolinized phenocrysts
of sanidine, @ 3—6 mim, and strongly limonitized phenocrysts of dark
constituents, mostly pyroxene, subordinately also amphibole and biotite.
Under the microscope the strong opacitization of the dark constituents
is visible; as far as between the limonitized magnetite the interior of
the pseudomorphosis shines through, it is composed of a mixture of
quartz, tale, 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 matriz is
formed approximately by 1/; of quartz (transitions to rhyolites and
dacites) and 2/3 of sanidine; accessorily it containg limonitic flakes,
limonitized granules of magnetite, and abundant crystals of apatite.

Rhysolites and Rhyolitic Breceias

Rhyolitic rocks occur especially in the large extrusive body of the
ridge P. 403 and 436 south of Brehy, where they are associated with
eruptive brecciag 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.

The rhyolite of P. 306 north of Tekovskad Brez-
nica 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 (g 0.1—1 mm)
are strongly corroded; of several quartz sections only negligible,
lcbatedly ramified forms have remained. Sometimes a quartz pheno-
cryst became the core of a sanidine crystal growing up on it. We find
rarely also skeletal sanidines composed of minute plates, which fill
incompletely the space of an individuum of 2 higher type. Not abundant
are plates of brown, intensively pleochroic biotite. The matriz is felsitic,
brownish, mostly typically fluidal, with secreted portions of sanidine
and with quartz zones. Abundant are in it globulitic shapes, g 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, minutely porphyric, here and there mi-
nutely porous, little distinctly fluidal. Under the microscope strongly
corroded phenocrysts of quartz (pl. VI, figs. 15 and 16) and sporadic
phenocrysts of sanidine. Felsospherulitic matriz is fluidal, composed
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 rhyolitic breccias are developed in the lower
layers of the rhyolite extrusion of the ridge P. 403 and 436. They
are mostly 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 Tekovské Breznica. Theandesites
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 trachy-
tes of the inclusions are microgranitic or semivitreous with a matrix
reminiscent of the matrix of the rhyolites, composed predominantly of
alkali feldspar with a small amount of quartz and disseminated fine
limonitic pigment. They contain phenocrysts of strongly corroded samni-
dine, opacitized dark constituents, and here and there granules of
magnetite. In one fragment remains of hypersthene have been
ascertained. Some feldspar phenocrysts have inclusions of columnar
crystals of apatite. — The rhyolite 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 samidine, in other cases felsospherulitic or microgranitic. It contains
a disseminated ore pigment with abundant dark trichites.

The cement of the breccia is formed by a minutely brec-
cious, brownish red rhyolite, strongly ferruginous and rich in limonite,
with fragments of sanidine and quastz, here and there by a crushed
ferrifercussiliceous filling.

Geological-Paleontological Department
of the National Museum in Prague
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VYSVETLIVKY MIKROFOTOGRAFII.

Tab. 1.

Obr. 1. Basanit nefelinicky velmi kompaktni z III. lomu v Liesné doliné jv. Breht.
Vrostlice olivinu, jedna augitova. Nikoly //, zvéts. ca 62X.

Obr. 2. Basanitoid s vrostlici silné korodovaného olivinu., — II. proud sev. c. 305
sv. Tekovské Breznice. Nikoly //, zvéts. ca 62X.
Tab. II.

Obr. 3. Basanitoid I. proudu od studinky ssv. Tekovské Breznice. Nikoly //,
zvéts. ca 47,5, ,

Obr. 4. Basanit nefelinicky z ohybu Liesne doliny, 2 km jv. Brehti. Vrostlice olivinu.
Nikoly //, zvét§. ca 47,5X.

Obr. 5. Basanitcid z nového lomu na sev. Gpati Babina vriku zjz. Brehl s vyznacéné
korodovanymi vrostlicemi olivinu. Nikoly //, zvéts. ca 47,56X.

Obr. 6. Basanitoid s vyznacéné korodovanou vrostlici olivinu. JiZni svah c. 305 vych.
Tekovské Breznice. Nikoly //, zvéts. ca 47,5X.

Tab, III
Obr. 7. Doleriticky basanitoid z jv. tpati Pitikova vriku v Chvalené doliné jv. Te-
kovské Breznice. Vrostlice olivinu, hojny pigeoniticky augit. Nikoly //,
zZvéts. ca 62X,
Zilka nefelinického tefritu (pigeonit a jehlicovity klinoenstatit) v doleri-
tickém basanitoidu z jihovych. tpati Putikova vrSku ve Chvélené dolin&
jv. Tekovské Breznice. Nikoly XX, zvéts, ca 175X,

Obr. 8

By
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Tab. IV,

. Nefelinicky tefrit ze zil v doleritickém basanitoidu na jihovych. tpati Pati-

kova vr$ku ve Chvélené doliné, Jehlice klinoenstatitu, syté zbarvené pigeo-
nity s ofiticky zarustajicimi Zivei. Nikoly //, zvéts. ca 17,5 X.
Dtto. — Nikoly X X.

Tab. V.
T4z hornina, nikoly //, zvéts. ca 67,6X. — Pigeonit, obristany ilmenitem,
dlouze sloupcovity klinoenstatit, Zivce, hojné tenké Sedé jehlicky apatitu.
Dtto, nikoly X X.

Tab. VI.
Kostrovité ilmenity s pigeonitem v nefelinickém tefritu z jihovych. tpati
Putikova vrsku ve Spalené doliné. Nikoly //, zvéts. ca 43X,
Dtto, jina Céast vybrusu.
Korodovana vrostlice kifemene ve felsosférolitickém rhyolitu. C. 436 jiz.
Brehti. Nikoly X X, zvéts. ca 47,56X.
Velmi silné korodovani vrostlice kfemennéd v rhyolitu z c. 436 jiZ. Breh.
Nikoly X X, zv8ts. ca 47,56X.

Tab. VII.
Rhyolitova brekcie ze zépadniho svahu c. 436 jiZ. Brehtl. Nikoly //, zvéts.
ca 19X,
Rhyolitova brekcie z vych. svahu c. 436 jiz. Breht. — Nikoly //, zvéts. ca
19X.

Tab. VIIL.
Rhyolitova brekcie ze zap. svahu c. 403 jiZ. Breh@ s ulomky andesitd, tra-
chyti a rhyoliti. Ca % skut. vel.
Andesitové valouny v rhyolitové brekeii na sev. svahu c. 403 jiZ. Breht.

EXPLANATION OF THE MICROPHOTOGRAPHS
TPLI '

: Very compact nepheline basanite from the 3. quarry in the Liesna Dolina

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

: Basanitoid with a phenocryst of strongly corroded olivine — II. flow north

of P. 305 NE of Tekovskd Breznica. Nicols //, about 62X nat. size.
Pl II

: Basanitoid of the I. flow from the well NNE of Tekovski Breznica. Ni-

cols //, about 47.5)X nat. size.

: Nepheline basanite from the bend of the Liesna Dolina, 2 km. SE of Brehy.

Phenocrysts of olivine. Nicols //, about 47.5X nat. size.

: Basanitoid from the new quarry at the northern foot of the Babin Vriek

WSW of Brehy with characteristically corroded phenocrysts of olivine.
Nicols //, about 47.5X nat. size.

. Basanitoid with characteristically corroded phenocryst of olivine. Southern

slope of P. 805 east of Tekovska Breznica. Nicols //, about 47.5X nat. size.
Pl. 111

: Doleritic basanitoid from the SE foot of the Putikov Vriek in the Chvalena

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

: Veinlet of nepheline tephrite (pigeonite with needles of clinoenstatite) in

doleritic basanitoid from the SE foot of the Putikov VrSek in the Chva-
leni dolina SE of Tekovskad Breznica. Nicols XX, about 17.5X nat. size.
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PL IV
Fig. 9: Nepheline tephrite from wveins in doleritic basanitoid at the SE foot of the
Puatikov VrSek in the Chvéalend dolina. Needles of clinoenstatite, deeply
coloured pigeonites with included ophitic feldspars. Nicols //, about 17.5X
nat. size.
Fig. 10: Dtto. — Nicols X X.
PLV
Fig. 11: The same rock, nicols //, about 67.5X nat. size. — Pigeonite overgrown
by ilmenite, long-columnar 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 Putikov VrSek in the Chvéalena dolina. Nicols //, about 43X nat.
size.
Fig. 14: Ditto. — another part of the thin section.
Fig. 15: Corroded phenocryst of quartz in felsospherulitic rhyolite. P. 436 south of
Brehy. Nicols X X, about 47.5X nat. size.
Fig. 16: Very strongly corroded phenocryst of quartz in rhyolite from P, 436 south
of Brehy. Nicols XX, about 47.5X nat. size.

Pl. VII

Fig. 17: Rhyolitic breccia from the western slope of P. 4386 south of Brehy. —
Nicols //, about 19X nat. size.
Fig. 18: Rhyolitic breccia from the eastern slope of P. 436 south of Brehy. — Nicols
//, about 19X nat. size.
P1. VIII

Fig. 19: Rhyolitic breccia from the western slope of P. 403 south of Brehy with
fragments of andesites, trachytes and rhyolites. Approximately 24 nat. size.

Fig. 20: Andesite pebbles in the rhyolitic breccia of the northern slope of P. 403
south of Brehy.
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