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Abstrakt

Hlavnim cilem disertacni prace je vymezeni charakteru magmatickych a alteracnich procesd,
plastového zdroje, geotektonického prostiedi a paleogeografickych implikaci silurského a
devonského vulkanismu v praiské panvi (tepelsko—barrandienska jednotka, ¢esky masiv). Teze je
zaloZena na rozsahlé geochemické studii vyuZivajici predevsim nova data o geochemii hlavnich a
stopovych prvk{, o izotopové geochemii neodymu a sloZeni mineralnich fazi. Nedilnou soucasti
disertacni prace byl rozsahly petrograficky a terénnimi vyzkum.

Nejvyznamnéjsi zavéry disertacni prace

1. Silurské vulkanické horniny praiské panve reprezentuji vnitrodeskové alkalické az tholeiitické
bazalty, které se vylévaly v prostfedi kontinentdlniho riftu, zaloZeného na mocné kadomské kire.
Bazalty vznikaly nizkym stupném parcialniho taveni plastového granatického peridotitu. Starsi
bazalty wenlockého stéfi jsou svym sloZzenim podobné bazaltiim ocednskych ostrovid (OIB) a byly
pravdépodobné derivovany z subkontinentalniho litosférického plasté (SCLM) obohaceného
zatuhlymi ordovickymi magmaty. Mladsi bazalty ludlowského stafi pfipominaji svym sloZzenim
tholeiitické bazalty obohacenych stfedooceanskych hibetd (EMORB). Tyto bazalty byly
pravdépodobné derivovdny ze subdukéné modifikovaného SCLM, jenz byl ochuzen tavenim
v pozdnim kambriu. Wenlocké a ludlowské bazalty byly tedy produktem soubéZného miseni
tavenin, které byly derivovany jak z obohacené, tak z ochuzené SCLM plastové domény.

2. Silurské vulkanické erupce byly doprovazeny intruzemi bazaltovych doleritli a meimechit(i. Pozdéji
zminéné reprezentuji olivinem bohaté kumulaty bazaltovych magmat prevazné ludlowského stafi.

3. Meimechity a dolerity byly vystaveny pozdné magmatické alteraci (rodingitizaci a serprentinizaci),
ktera vedla k jejich obohaceni o prvky s nizkym iontovym potencidlem. Vysledkem této alterace
byl vznik slawsonit-hyalofan-celsianové mineralni asociace v intersticialni matrix hornin. Pfirodni
vyskyt slawsonitu byl timto poprvé zdokumentovan v Evropé. Metasomaticka alterace probihala
zaT<350°CaP<0.5GPa.

4. Pficiny propuknuti a ukonceni vulkanické aktivity v odbobi wenlocku a ludlow souvisi s tahem
Hlavni kolizni stadium Baltiky a Laurentie okolo 425 Ma mélo v praiské panvi za ndsledek
ukonceni riftogeneze ve stadiu pred vznikem ocednské kdry.

5. Devonské vulkanické horniny prazské panve reprezentuji vnitrodeskové alkalické bazalty az foidity,
které se v malych objemech vylévaly v kontinentdlnim prostfedi, pravdépodobné post-riftu,
zaloZzeného plvodné na mocné kadomské klre. Bazalty vznikaly nizkym stupném parcidlniho
taveni plastového granatického peridotitu. Bazalty emského stafi jsou svym sloZzenim podobné
OIB a jejich geochemicka charakteristika je vysoce podobna svrchnoordovickym alkalickym
bazaltim. Pricina vulkanické aktivity vemsu zlstava nejasna, ackoliv by mohla byt spojena se
zménami strukturniho rezimu v souvislosti s pokrocilym stadiem kolize Baltiky s Laurentii.



Abstract

The principal goal of the thesis is to constrain nature of magmatic and alteration processes, character
of mantle source(s), geotectonic setting and palaeogeographic implications of the Silurian and
Devonian volcanism in Prague Basin (Tepld—Barrandian Unit, Bohemian Massif). The thesis is based
on extensive geochemical study covering major- and trace-element geochemistry, neodymium
isotope geochemistry and mineral chemistry supported by petrographic and field observations.

The most important conclusions of the thesis are as follows:

1. The Silurian volcanic rocks of the Prague Basin represent within-plate, transitional alkali to
tholeiitic basalts, which erupted in continental rift setting through thick Cadomian crust. The
basalts originated by low degrees of partial melting of garnet peridotite mantle source. Older
Wenlock basalts are similar to alkaline ocean island basalts (OIB) derived from subcontinental
lithospheric mantle (SCLM), enriched most probably by frozen pods of Ordovician magmas.
Younger Ludlow basalts resemble tholeiitic enriched mid-oceanic ridge basalts (EMORB) derived
from subduction-modified SCLM depleted by Late Cambrian melting. The Wenlock—Ludlow
melting is characterized by contemporaneous mixing of melts derived from both enriched and
depleted SCLM mantle domains.

2. Silurian volcanic eruptions were accompanied by intrusion of basalt dolerites and meimechites.
The latter represent olivine-rich cumulates of basaltic magmas of predominantly Ludlow age.

3. Meimechites and dolerites were exposed to late-magmatic alteration (rodingitization and
serpentinization) leading to enrichment of low ionic potential elements. As a result, slawsonite-
celsian-hyalophane assemblage precipitated in interstitial matrix of the rocks. Natural occurrence
of slawsonite has been reported for the first time from Europe. Metasomatic alteration took place
at T<350°Cand P £0.5 GPa.

4. The trigger and termination of Wenlock—Ludlow volcanism is related to slab-pull regime due to
progressive closure of the lapetus Ocean. Main stage of the Baltica—Laurentia collision caused the
Prague Basin rift failure at ca. 425 Ma and hence it never reached an oceanic stage.

5. The Devonian volcanic rocks of the Prague Basin represent within-plate alkali basalts to foidites,
which erupted in continental, probably post-rift setting through thick Cadomian crust. The basalts
originated by low degrees of partial melting of garnet peridotite mantle source. Devonian
(Emsian) basalts are similar to OIB and their geochemical characteristics is highly similar to that of
Late Ordovician alkali basalts. The trigger and termination for Emsian volcanism remains unclear
although could be possibly connected to changes in structural regime related to advanced stages
of Baltica—Laurentia collision.



Autoreferat disertacni prace

Uvod

Prazskd panev (tepelsko—barrandienska jednotka, Cesky masiv) je svétozndmou oblasti spodniho
paleozoika diky rozsahlému paleontologickému a biostratigrafickému vyzkumu. OvSem
paleogeograficky vyvoj prazské panve a jeji paleopozice v rdmci spodnopaleozoickych tektonickych
konceptl je dosud kontroverznim tématem. Prazska panev zde predstavuje bud sedimentarni pokryv
(1) samostatné a nezavislé desky “Peruniky”, ktera se odpojila od Gondwany ve stfednim ordoviku a
byla oddélend a vzdalend i od ostatnich terrant kadomského oblouku (sev. Armoriky, Saxothuringie,
Moldanubie a kadomského podloZi Alp); nebo (2) kadomské podlozni jednotky, kterd nebyla
autonomni mikrodeskou a také nebyla nikdy pfilis vzdalena ostatnim terranim kadomského oblouku.
Casova korelace vulkanismu spodnopaleozoického riftingu v jednotlivych peri-Gondwanskych
terranech a studiu jeho geochemickych rysG mulZe vyznamné pomoci sfeSenim tohoto
paleogeografického problému. Tato problematika vsak az dosud nebyla v prazské panvi podrobné

studovana.

Cile prace

Cilem disertacni prace je urceni geochemickych charakteristik silurského a devonského vulkanismu
prazské panve vedoucich k vymezeni charakteru magmatickych a alteracnich proces(, typu jeho
plastového zdroje a geotektonického prostredi a paleogeografickych implikaci. Teze obsahuje nova
data ziskana v letech 2008-2016 intenzivnim terénnim i laboratornim studiem hojnych silurskych i

vzacnéjsich devonskych vulkanickych hornin prazské panve.

Material a metodika

Vychozy bazaltl a ultrabazickych hornin byly popsany a vzorkovany v terénu. Petrografie hornin byla
studovana pomoci optické mikroskopie a EDS analyz. V terénu bylo odebrano 54 vzork( silurskych
(wenlock—ludlow) a 2 vzorky devonskych (emskych) wvulkanickych hornin, které byly nasledné
homogenizovany pro Gcely mokré silikdtové analyzy (FAAS, ICP-OES, PMT, IR spektrometrie; Ceska
Geologicka Sluzba), analyzy stopovych prvkd (ICP-MS package 4B2 Research; ActLabs Kanada), a pro
izotopové analyzy Nd (Finnigan MAT 262 TIMS; Ceska Geologicka Sluzba). Vybrané le§téné vybrusy
byly pouZity pro mineralni analyzy a konstrukci kompozicnich map (TESCAN Vega vybavena EDS

detektorem X-Max 50; Karlova Univerzita v Praze).



Vysledky

VYSLEDKY CLANKU “FAILED SILURIAN CONTINENTAL RIFTING AT THE NW MARGIN OF GONDWANA — EVIDENCE FROM

BASALTIC VOLCANISM OF THE PRAGUE BASIN (TEPLA-BARRANDIAN UNIT, BOHEMIAN MASSIF)”

Tasdryovd, Z., Janousek, V. Fryda, J. in prep. Failed Silurian continental rifting at the NW margin of
Gondwana — evidence from basaltic volcanism of the Prague Basin (Tepld—Barrandian Unit, Bohemian

Massif).

Silurské vulkanické horniny prazské panve reprezentuji vnitrodeskové alkalické azZ tholeiitické bazalty,
které eruptovaly pres mocnou kadomskou kiru tepelsko—barrandienské jednotky v prostredi
kontinentalniho riftu. | pres Casto intenzivni alteraci — karbonatizaci — bazalt( je jejich geochemicka
signatura dostatecné zachovana, tak aby umozZnila vymezeni primarnich magmatickych procest a
geotektonického prostfedi. Studovany interval silurské vulkanické aktivity zahrnuje obdobi od
wenlocku (homer, ~ 431 Ma) do pozdniho ludlow (gorst, ~ 425 Ma). Charakteristika stopovych prvki
v bazaltech ukazuje na vznik nizkym stupném parcialniho taveni plastového granatického peridotitu.
Bazalty wenlocku jsou svym sloZzenim podobné alkalickym bazaltim oceanskych ostrova (OIB), které
byly derivovany ze subkontinentalniho litosférického plasté (SCLM), jenZz byl pravdépodobné
obohacen zatuhlymi ordovickymi magmaty. Mladsi bazalty ludlowu pfipominaji sloZzenim tholeiitické
bazalty obohacenych stfedooceanskych hrbetll (EMORB), které byly derivovany ze (?
neoproterozoicky) subdukéné modifikovaného SCLM, jenZ byl ochuzen o LILE tavenim v pozdnim
kambriu. Korelace petrogeneticky vyznamnych pomér( stopovych prvkd s Nd izotopy ukazuji na
soubézné miseni tavenin, které byly derivovany jak z obohacené, tak z ochuzené SCLM plastové
domény. Silurské vulkanické erupce byly doprovazeny intruzemi bazaltovych doleritd a meimechitd.
Pozdéji zminéné reprezentuji olivinem bohaté kumulaty bazaltovych magmat pfevdiné ludlowského
stari. Meimeichity, dolerity a v mensi mife i nékteré lavy byly alterovany fluidy z okolnich hornin.
Pticina extenze béhem wenlocku a ludlow souvisi s pravdépodobné tahem litosférické desky, ktery je

vrve

425 Ma mélo v prazské pdnvi za nasledek selhani riftu, ktery nikdy nedosahl ocednského stadia.



VYSLEDKY CLANKU “MAGNETIC SCANNING AND INTERPRETATION OF PALEOMAGNETIC DATA FROM PRAGUE SYNFORM’S

VOLCANICS”

Kletetschka, G., Schnabl, P., Sifnerovd, K., Tasdryovd, Z., Manda, S., Pruner, P. 2013. Magnetic
scanning and interpretation of paleomagnetic data from Prague Synform’s volcanics. Studia

Geophysica et Geodaetica 57, 103-117.

Magnetické skeny byly zhotoveny ve vzdalenosti 0.1 mm od lesténych vybrusd bazaltl z prazské
synformy (barrandien). Byly pozorovany tfi rizné magnetické textury, které v kombinaci s optickou
mikroskopii mohou byt vztazeny k petrologickym prvkim. Prvni magneticka textura ukazala, Ze
vétsina magnetické signatury je lokalizovana v amygdaldach, jejichZ vypli byla zformovana azZ poté, co
se bazalt stal soucasti sedimentarni sekvence. Druhd magneticka textura ukazala, Ze bazalt obsahuje
Sirokou zrnitostni distribuci nosi¢ll magnetizace, pravdépodobné s rlznymi viskdznimi
magnetizacemi. Treti magnetickd textura naznaCuje pritomnost magnetické anizotropie
magmatického plvodu. Uvedené texturni magnetické informace spolu s paleomagnetickou

charakteristikou silurskych bazaltli pomohou omezit celkové geologické interpretace.

VYSLEDKY CLANKU “GORSTIAN PALAEOPOSITION AND GEOTECTONIC SETTING OF SUCHOMASTY VOLCANIC CENTRE

(SILURIAN, PRAGUE BASIN, TEPLA-BARRANDIAN UNIT, BOHEMIAN MASSIF)”

Tasdryovd, Z., Schnabl, P., Cizkovd, K., Pruner, P., Janousek, V., Rapprich, V., Storch, P., Manda S.,
Fryda, J. & Trubac, J. 2014. Gorstian palaeoposition and geotectonic setting of Suchomasty Volcanic

Centre (Silurian, Prague Basin, Tepld-Barrandian Unit, Bohemian Massif). GFF 136, 262—-265.

Multidisciplindrni paleomagnetickd, geochemickd a vulkanologicka studie byla realizovana v
uloZeninach gorstu v suchomastském vulkanickém centru, v zdpadnim segmentu praiské panve
(tepelsko-barrandienska jednotka, Cesky masiv). Freatostrombolské erupce alkalickych bazaltd,
prechodnych mezi nabohacenymi bazalty stfedooceanskych hrbeti a bazalty ocednskych ostrovd,
jsou asociovany s vylevy lavovych proudd ve spodni az stfedni graptolitové biozoné Scanicus
chimaera. Hlavni paleomagnetické sméry lavovych proudd umoznily vypocet jizni paleosirky 24.4°.
Soucasnd data ukazuji, Ze praiska panev byla kontinentdlni riftovou panvi, situovanou na
predpokldadané mikrodesce Perunika. Béhem gorstu driftovala Perunika na jiznich subtropickych
paleosirkach (24.4°) a béhem variské orogeneze prosla rotaci bud 170° proti sméru hodinovych

ruci¢ek nebo 190° po sméru hodinovych rucicek.



VYSLEDKY CLANKU “SLAWSONITE-CELSIAN-HYALOPHANE ASSEMBLAGE FROM A PICRITE SILL (PRAGUE BASIN, CZECH

REPUBLIC)”

Tasdryovd, Z., Fryda, J., Janousek, V. & Racek, M. 2014. Slawsonite-celsian-hyalophane assemblage

from a picrite sill (Prague Basin, Czech Republic). American Mineralogist 99, 2272-2279.

Prvni evropsky vyskyt slawsonitu je popsan z pikritové lozni Zily ve svrchnoordovickych sedimentech
prazské panve pobliz vesnice Rovina (Ceskd Republika). Vzacny slawsonit tvofi intersticidlni fazi s
hojnym celsianem a hyalofanem a spolec¢né nahrazuji plvodni vapnity plagioklas (bytownit). Studie
této zajimavé prirodni slawsonit-celsian-hyalofdnové asociace poskytuje cenny vhled do petrogeneze
a fazovych rovnovah téchto Zivcl. Celohorninové geochemické signatury pikritové lozni Zily a
podloZni intruze doleritického bazaltu ukazuji podezielé obohaceni Sr a Ba, naloZzené na normalni
bazaltové multiprvkové vzory. Tyto dva prvky byly pravdépodobné ptineseny intergranularnimi fluidy
béhem difuzniho metasomatismu (rodingitizace a serpentinizace) pikritu na morském dné.
plagioklasu na vuagnatit a rozpusténé SiO, a Al,O; béhem T < 350 °C. Nasledné se vuagnatit rozlozil
na hydrogrosular a prebytek SiO, byl zkonzumovan pfti serpentinizaci olivinu. Na Ukor rozpusténého
Al,O; reagoval serpentin na chlorit a touto reakci se uzavrela alterace pikritu v rozmezi teplot 320-
160 °C. Tlak neprekrocil 0.5 GPa. In situ EDS analyzy slawsonitu jsou v jadre Sly;CnsAnz;Ab; a na okraji
Slg,Cn3An,AbgOr,, celsiany jsou v rozmezi od CngggAngsAbg,0r,Slys do CnygsAn,;AbsOris;Slys, a

hyalofany se méni z Cny, ,An; 4Abs 10r,11Slg> na Cnsy 3Ang gAbs 10135 5Slg 3.

VYSLEDKY CLANKU “NEW RESULTS FOR PALAEOZOIC VOLCANIC PHASES IN THE PRAGUE BASIN — MAGNETIC AND

GEOCHEMICAL STUDIES OF LI3TICE, CZECH REPUBLIC”

Elbra, T., Schnabl, P., Tasdryovd, Z., Cizkovd, K. & Pruner, P. 2015. New results for Palaeozoic volcanic
phases in the Prague Basin — magnetic and geochemical studies of Listice, Czech Republic. Estonian

Journal of Earth Sciences 64, 31-35.

Paleo-, rockmagnetické a geochemické studie byly provedeny na vulkanickych vzorcich z okoli Listice
s cilem zlepsit znalost vyvoje paleozoického vulkanismu v prazské panvi. Magneticka data neukazuji
vyznamné rozdily mezi dvéma studovanymi lokalitami, coZ ukazuje na jednotnou magnetizaci.
Geochemicka data ukazuji, Ze bazalty LiStice mohly vznikat hlubokym tavenim granatického

peridotitu béhem ztenceni a riftingu kontinentdlni litosféry spojené s vyzdvihem astenosférického

vrve



interakci s fluidy. Titanomagnetit v amygdaldch bazaltu byl zjistén jako nosi¢ charakteristické

remanentni magnetizace a pravdépodobné odrazi remagnetizaci vulkaniti béhem permokarbonu.

Souhrnny zavér

Pozice tepelsko—barrandienské jednotky v ramci kadomského oblouku se zda byt atypicka
nepritomnosti silurského a devonského vulkanismu v ostatnich terranech tohoto oblouku (s vyjimkou
paleozoickych reliktd ve vychodnich Alpach) a ukazuje na odlisSné nacasovani jejich oddéleni od
Gondwany a na jejich rlizny vyvoj. JelikoZ silursky vulkanismus prazské panve koreluje s uzaviranim
oceanu lapetus (tj. se zménami ve strukturnim rezimu, ktery ovliviiuje tah rheické oceanské
litosférické desky) mlZeme ocekavat, Ze by tyto zmény mély vyvolat rifting a s nim spojeny
vulkanismus také v sousednich terrdnech kadomského oblouku. Tepelsko—barrandienska jednotka
tedy opravdu muzZe vsiluru a devonu predstavovat oddélenou a nezavislou mikrodesku, i kdyz
pravdépodobné nepfilis vzdalenou od Gondwany.

Podobna paleogeografickd nejistota se bohuZzel také odrdzi v promeénlivosti
paleomagnetickych informaci, kterd je zplUsobena rlznorodym vznikem magnetickych textur
v silurskych bazaltech. Magnetické signatury jsou zde bud' post-vulkanické anebo jsou ovlivnény
proménlivou viskdzni magnetizaci bazaltl. Nicméné v nékterych bazaltech je magmaticka magneticka
anizotropie zachovana a umozZnuje paleomagneticky vyzkum. Diky tomu mohla byt realizovana
multidisciplinarni studie v suchomastském vulkanickém centru (zapadni segment praiské panve),
ktera poskytla jizni subtropickou paleositku 24.4° pro tepelsko—barrandienskou jednotku v obdobi
gorstu. Avsak paleo-, rock-magnetické a geochemické studie vybranych intruzi ze svatojanského

vulkanického centra prokazaly kompletni permokarbonskou remagnetizaci vulkanickych hornin.

Summary of the Ph.D. Thesis

Introduction

The Prague Basin (Tepla—Barrandian Unit, Bohemian Massif) has become world-class known area of
Early Palaeozoic due to extensive palaeontological and biostratigraphical investigations. However, its
palaeogeographic development and palaeotectonic placement within the global Early Palaeozoic
plate tectonic concepts is a matter of controversy. The Prague Basin may either represent 1) a
sedimentary cover of independent microplate “Perunica” that began to rift away from Gondwana in
Middle Ordovician and was different and separate from the remaining eastern Cadomian-type
terranes, e.g. northern Armorica, Saxothuringia, Moldanubia and Cadomian basement of Alps; or 2)

the Cadomian basement (e.g. Tepla—Barrandian Unit) of the Prague Basin was not such a remote and



autonomous microplate but was never widely separated from adjacent Cadomian-type terranes .In
this situation, correlations of timing and styles of volcanic activity in individual peri-Gondwanan
terranes related to Early Palaeozoic rifting could provide valuable insight into the palaeogeographic

issues.

Aims of the study

The goal of this Ph.D. research is geochemical characterization of Silurian—Devonian volcanism in the
Prague Basin leading to constraints on the nature of magmatic and alteration processes, character of
mantle source(s), geotectonic setting and palaeogeographic implications. The thesis contains new
data from widespread Silurian and rare Devonian volcanic rocks in the Prague Basin, collected during

2008-2015.

Material and methods

Field outcrops of basalts and ultrabasic rocks were described and sampled in the field. Petrography
of rocks was studied by the use of optical microscopy and EDS analyses. Representative 54 Silurian
(Wenlock—Ludlow) and 2 Devonian (Emsian) basalt samples (20—40 kg) were collected in field and
homogenized for wet silicate analyses (FAAS, ICP-OES, PMT, IR spectrometry; Czech Geological
Survey), trace element analyses (ICP-MS package 4B2 Research; ActlLabs Canada), and isotopic
analyses of Nd (Finnigan MAT 262 TIMS; Czech Geological Survey). Studied thin sections were
subjected to mineral analyses and construction of compositional maps (TESCAN Vega equipped with

EDS detector X-Max 50; Charles University in Prague).

Results

CONCLUSIONS TO THE PAPER “FAILED SILURIAN CONTINENTAL RIFTING AT THE NW MARGIN OF GONDWANA —

EVIDENCE FROM BASALTIC VOLCANISM OF THE PRAGUE BASIN (TEPLA—BARRANDIAN UNIT, BOHEMIAN MASSIF)”

Tasdryovd, Z., Janousek, V. Fryda, J. in prep. Failed Silurian continental rifting at the NW margin of
Gondwana — evidence from basaltic volcanism of the Prague Basin (Tepld—Barrandian Unit, Bohemian

Massif).

The Silurian volcanic rocks of the Prague Basin represent within-plate, transitional alkali to tholeiitic
basalts, which erupted in continental rift setting through thick Cadomian crust of the Tepla-

Barrandian Unit (Bohemian Massif). Despite the variable, often intense alteration resulting in post-



magmatic replacement of basalt by carbonate, the geochemical signatures of Silurian basalts are still
sufficiently preserved to constrain primary magmatic processes and geotectonic setting. Studied
interval of Silurian volcanic activity ranges from Wenlock (Homerian, ~ 431 Ma) to late Ludlow
(Gorstian, ~ 425 Ma) with a distinct peak at the Wenlock/Ludlow boundary (~ 428 Ma). Trace-
element characteristics invariably indicate low degrees of partial melting of garnet peridotite mantle
source. Wenlock basalts are similar to alkaline OIB derived from subcontinental lithospheric mantle
(SCLM) enriched not long before, perhaps by frozen pods of Ordovician magmas. Ludlow basalts
resemble tholeiitic EMORB derived from (? Neoproterozoic) subduction-modified SCLM depleted in
LILE by previous, Late Cambrian melting. The correlation of petrogenetically significant trace-element
ratios with Nd isotopic compositions points to mixing of melts derived from both enriched and
depleted SCLM domains during the Wenlock—Ludlow melting. Lava eruptions were accompanied by
intrusions of doleritic basalt and meimechite sills. The latter represent olivine-rich cumulates of
basaltic magmas of probably predominantly Ludlow age. Meimechites with dolerites and, to a lesser
extent, some lavas, were subject to alteration due to wall-rock fluid interaction. The trigger for
Wenlock (431 Ma)-Ludlow (425 Ma) extension and related volcanism in the Prague Basin is related
to far field forces, namely slab-pull regime due to progressive closure of the lapetus Ocean. Main
stage of the Baltica—Laurentia collision then caused the Prague Basin rift failure at ca. 425 Ma that

hence never reached an oceanic stage.

CONCLUSIONS TO THE PAPER “MAGNETIC SCANNING AND INTERPRETATION OF PALEOMAGNETIC DATA FROM PRAGUE

SYNFORM'’S VOLCANICS”

Kletetschka, G., Schnabl, P., Sifnerovd, K., Tasdryovd, Z., Manda, S., Pruner, P. 2013. Magnetic
scanning and interpretation of paleomagnetic data from Prague Synform’s volcanics. Studia

Geophysica et Geodaetica 57, 103-117.

Magnetic images have been produced at the distance of 0.1 mm from the polished basaltic thin
sections of rocks from Prague Synform in Barrandian area. Three different magnetic textures were
seen and when combined with optical imaging could be related to petrological features. The first
magnetic texture revealed that most of the magnetic signature is localized within the amygdales
formed later after the basalts became part of the sedimentary sequence. The second texture showed
that the basaltic body contains large grain size distribution of magnetic carriers possibly with variable
viscous magnetizations. The third texture suggested a presence of magnetic anisotropy of igneous
origin. Such textural magnetic information along with the paleomagnetic characteristics of the

basaltic rocks of Silurian age constrained the overall geological interpretation.



CONCLUSIONS TO THE PAPER “GORSTIAN PALAEOPOSITION AND GEOTECTONIC SETTING OF SUCHOMASTY VOLCANIC

CENTRE (SILURIAN, PRAGUE BASIN, TEPLA-BARRANDIAN UNIT, BOHEMIAN MASSIF)”

Tasdryovd, Z., Schnabl, P., Cizkovd, K., Pruner, P., Janousek, V., Rapprich, V., Storch, P., Manda S.,
Fryda, J. & Trubac, J. 2014. Gorstian palaeoposition and geotectonic setting of Suchomasty Volcanic

Centre (Silurian, Prague Basin, Tepld-Barrandian Unit, Bohemian Massif). GFF 136, 262—-265.

A multidisciplinary palaeomagnetic, whole-rock geochemical and volcanological study was carried
out in Gorstian deposits of the Suchomasty Volcanic Centre in the western segment of the Prague
Basin (Tepla-Barrandian Unit, Bohemian Massif). Phreato-Strombolian eruptions of alkali basalts,
transitional between enriched mid-ocean rift basalt and ocean-island basalt, associated with
effusions of lava flows within the lower—middle Scanicus chimaera graptolite Biozone at the Vinafice
locality, yield a mean palaeomagnetic direction that allows for computation of a palaeolatitude of
24.4°S. Present data support that the Prague Basin was a continental rift basin, situated on presumed
Perunica microplate. The Perunica microplate drifted at southern subtropical palaeolatitudes of 24.4°
in Gorstian time and experienced either 170° counter-clockwise or 190° clockwise rotation during the

Variscan Orogeny.

CONCLUSIONS TO THE PAPER “SLAWSONITE-CELSIAN-HYALOPHANE ASSEMBLAGE FROM A PICRITE SILL (PRAGUE BASIN,

CzeCH REPUBLIC)”

Tasdryovd, Z., Fryda, J., Janousek, V. & Racek, M. 2014. Slawsonite-celsian-hyalophane assemblage

from a picrite sill (Prague Basin, Czech Republic). American Mineralogist 99, 2272-2279.

The first European occurrence of slawsonite is reported from a picrite sill within Upper Ordovician
strata of the Prague Basin near the village of Rovina, Czech Republic. The rare slawsonite forms an
interstitial phase in association with abundant celsian and hyalophane, replacing the original calcic
plagioclase (bytownite). A study of this curious natural slawsonite-celsian-hyalophane assemblage
provides a valuable insight into feldspar stability and petrogenesis. Whole-rock geochemical
signatures of the picrite sill and underlying doleritic basalt intrusion show conspicuous enrichment in
Sr and Ba superimposed on normal basaltic multielement patterns. These two elements were most
likely introduced by intergranular fluids during diffusional seafloor metasomatism (rodingitization
and serpentinization) of the picrite. Strontian and barian feldspars precipitated directly from BaO-
SrO-H,0 bearing fluid, which caused decomposition of plagioclase to vuagnatite, aqueous SiO, and

Al,O; at T < 350 °C. Subsequently, vuagnatite decomposed to hydrogrossular and excess SiO, was



consumed by serpentinization of olivine. At the expense of aqueous Al,Os;, serpentine reacted to
chlorite closing the picrite alteration at 320-160 °C. Pressure did not exceed 0.5 GPa. The in situ EDS
analyses indicate that the chemical composition of the slawsonite is Slg;Cns;Ans;Ab; (core) to
Slg;,Cn3An,AbyOr; (rim), the celsians range from CnggsAng 3Abg,0r;Slgs to Cnyg 3An, ;Abs0ry55Sly 3, and

the hya|0phanes vary from Cn72.2An1.4Ab5'10r21.15|0.2 to Cn57,3An0'8Ab3.1O|’38,5S|0'3.

CONCLUSIONS TO THE PAPER “NEW RESULTS FOR PALAEOZOIC VOLCANIC PHASES IN THE PRAGUE BASIN — MAGNETIC

AND GEOCHEMICAL STUDIES OF LISTICE, CZECH REPUBLIC”

Elbra, T., Schnabl, P., Tasdryovd, Z., Cizkovd, K. & Pruner, P. 2015. New results for Palaeozoic volcanic
phases in the Prague Basin — magnetic and geochemical studies of Listice, Czech Republic. Estonian

Journal of Earth Sciences 64, 31-35.

Palaeo-, rock magnetic and geochemical studies were conducted on volcanic samples from the LiStice
area to improve the knowledge of Palaeozoic volcanic evolution in the Prague Basin. The magnetic
data display no significant differences between two studied localities, indicating one magnetizing
event for both localities. Geochemical data suggest that Listice basalt could have originated from
deep melting of the garnet peridotite mantle source during the attenuation and rifting of the
continental lithosphere connected with asthenospheric mantle upwelling. The dataset furthermore
supports the evidence of syn- or postintrusive fluid interactions and low-temperature stages of
alteration. The Ti-magnetite within amygdales of the samples was found to be carrying the
characteristic remanent magnetization and reflects probably the Permo-Carboniferous

remagnetization of volcanic phases.

General conclusions

Position of the Tepla—Barrandian Unit within the Cadomia Belt seems to be undermined by the
absence of Silurian and Devonian rift-related volcanism in other Cadomian-type terranes, except of
the Palaeozoic relicts in Eastern Alps, and point to a distinct timing of their separation and different
development. Since the Silurian volcanic activity in the Prague Basin progressively correlated with the
closure of the lapetus Ocean, e.g. with changes in broad structural regime influencing Rheic oceanic
slab-pull, we can infer that such changes would initiate rifting also in neighbouring terranes of the
Cadomia Belt. Hence, the Tepld—Barrandian Unit could probably have truly represented a separate
and independent microplate in Silurian and Devonian although not very distant from the Gondwana

mainland.



Such palaeogeographic uncertainty is also unfortunately supported by varying
palaeomagnetic information due to variable origin of magnetic textures in Silurian basalts. Magnetic
signatures are either of post-eruptive origin or reflect variable viscous magnetization of basalt rocks.
However, magnetic anisotropies of igneous origin were found in certain basalt rocks enabling
palaeomagnetic studies. Hence, a multidisciplinary study carried out in the Suchomasty Volcanic
Centre in the western segment of the Prague Basin was capable to provide southern subtropical
palaeolatitude of 24.4° in Gorstian times for the Teplda—Barrandian Unit. However, palaeo-, rock
magnetic and geochemical investigations of the selected intrusions in the Svaty Jan Volcanic Centre

demonstrated a complete Permo—Carboniferous remagnetization of studied volcanic rocks.
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