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Scarce dikes of Hercynian silica-rich felsitic microgranites and granite porphyries occur in eastern and southeast—
ern parts of the Central Bohemian Pluton, in southern part of the Ceskomoravsks vrchovina highland and in the
adjacent Waldviertel in Austria. They are associated with long regional faults. In spite of their vast distribution
across a large territory they are mineralogically and chemically uniform. Chemically, they represent acid magmas
corresponding to the thermal minimum of the haplogranite system. They are extremely low in CaO and femic com—
ponents, and mostly enriched in fluorine. They approach topaz rhyolites not only chemically but also through their
links to greisen-like assemblages. The dikes are occasionally affected by greisenization and display spatial relations
to plugs and dikes of young, partly greisenized, granites, According to their trace element characteristics, they may

be classified as syn—collision granitiec magmas.

Introduction and geclogy

A specific type of felsitic dikes occurs in south—
eastern part of the Bohemian Massif, differing
from all other acid dikes of the region by their
striking leucocracy. They are known from cen—
tral and southern parts of the Bohemian—Mora—
vian Highland (Ceskomoravska vrchovina), from
adjacent Austria and from eastern and south-
eastern parts of the Central Bohemian Pluton.
In spite of their occurrence in a large area they
are strikingly uniform. Their descriptions are
given in many papers (Ginejko—-Savicka 1928,
Kodym - Suk 1959, Némec 1970, 1972, Zezulko—
va 1982,1989, Zezulkovd et al. 1977, Novik 1982,
Klecka 1984, 1992, Kletka — Vatikova 1988, Vrd—
na 1990). Hence, their common characterization
is desirable.

The felsitic dikes are scarcely scattered in
identical tectonic setting in the following areas
(numbering of the areas is identical to Fig. 1):
Surroundings of the P#iéovy village (west of the
Sedléany town) in the central Bohemian Pluton
(1). Surroundings of the Milevsko town (2). They
are there mostly confined to the granite of the
Certovo biemeno type. Area between the towns
Pelhiimov and Poédtky (3). Area north of the
Raabs town in Austria (4). Area around the Kozi
hora hill (5, SW of the Staré Mésto village, in
the Central Massif of the Bohemian—-Bohemian
Highland). Surroundings of the Albef and
Kldster villages (6, east of the Novd Byst¥ice
town). Surroundings of the Ldsenice village (7,
south of the Jindfichtiv Hradec town); the dike

at the Sedlo village lies a bit away from other
dikes, belonging probably also to the dike swarm
of Lasenice. Area between the Sufice and
Nalzovské Hory towns, at SW margin of the
Central Bohemian Pluton (this area lies outside
Fig.1).

In general, the dikes are scarce. In some
areas one dike (Raabs) or two dikes (Pricovy)
occur. Only around Ldsenice they are numer—
ous. In some areas (Pelhifimov, Susice), they are
the only dike type present, no other dike type
occurring there. They are associated with long
straight regional faults. In the south and west,
they mostly run approximately N-S, at Piicovy,
however, their strike is WSW-ENE (Fig. 1).
Their lenghts are often considerable: 2.5 km at
Pfi¢ovy, 2 km at Ldsenice, 4 km at Milevsko, 4
km at Susice, 5 km at Raabs. The fissures filled
by them evidently originated in an extensional
tectonic strength field, as.the dikes are often
thick: up to 15 and 20 m at Raabs and Lésenice,
respectively.

Petrographically, the felsitic dikes mostly
differ markedly from all other dikes of the re—
gion and are not linked with them by any tran-
sitions. However, north of Raabs, the felsitic rock
and a more basic rock fill together the same fis—
sure showing limited interactions along the con—
tacts (Némec 1972), and somé transitions can—
not be excluded in the dike belt near Novi
Bystrice, where, in terrane, pieces of a felsitic
rock and of granodiorite and diorite porphyries
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are closely associated (Némec 1970). However,
their relations cannot be deciphered without
trenching.

Majority of the dikes fill up paraliel, ap—
proximately N-S striking fissures, and seem to
be comtemporary. If the age of these fissures
were identical with that|of the main faults of the
Blanice furrow, this would make their Upper
Permian age probable. For more detailed discus-
sion, see Vrana (1990)| However, the dikes of
Priéovy are associated| with another fracture
system. There, the felsitic dikes are older than
all other dikes (Zezulkiova et al. 1977, Novak
1982. By mistake, Zezulkové 1989 gives for them
another time relations). Of special interest are
the time relations between the felsitic dikes and
young leucocratic muscovite granites which form
dikes and plugs in the territories where the
felsitic dikes occur. At P¥iéovy, the intrusion of
felsitic dikes preceded that of the granites
(Novidk 1982), at Ldsenice, the felsitic dikes and
the granite seem to be approximately contem-
poraneous (Klet¢ka — Srein 1992). The silica~rich
felsitic dikes under consideration are clearly dif-
ferent from similar but less acid dikes described
by Zezulkova et al. (1977) from the area between
the Sedléany and Krdsna Hora towns under the
name “banded spherulitic granite porphyries”.
The latter rock is considerably poorer in quartz
but richer in K~feldspar, and contains some
clinopyroxene. These dikes are associated with
minettes, being probably genetically linked with
them (Zezulkov4 et al. 1977).

Fig. 1. Sketch map showing location of silica-rich felsitic
dykes. Dotted area — plutonic rocks. Numbering of areas:
Sedléany (1), Milevsko (2), Pelhiimov (3), Raabs (4), Koz
hora hill at Staré Mésto (5), Albef — Klaster (6), Lasenice
N !

Petrography and chemistry

The dikes, when observed by naked eye, are fel-
sitic (porphyritic variety has felsitic ground-
mass) and are milky white due to absence of
femic constituents. Cech (in Kodym et al. 1963)
compares their appearance to Cretaceous cal-
careous sandstones. Locally, they are flow-
banded which indicates high viscosity of their
magmas. They often display spherulitic textures.
Sericitization is their characteristic feature.

Modal composition of the dikes is very sim-—
ple. The microgranite type is equigranular, the
porphyritic variety exhibits variable proportions
of phenocrysts which include quartz, acid plagio—
clase, K~feldspar (cf. Pivec —~ Kledka 1984) and
minor biotite which is mostly altered. The ground-
mass consits of quartz, plagioclase, K-feldspar,
sericite, occasionaly biotite and accessories, par—
ticularly apatite, fluorite and, especially in the
surroundings of Milevsko, also pyrite. Fluorite is
dispersed within the dikes but in the Pelh#imov
area, it is also accumulated in highly siliceous por—
tions of the dikes (Ginejko-Savicka 1928). In the
Lésenice dikes, Kle¢ka — Vatikov4 (1988) mention
further rare accessory minerals.

Chemically, the dikes represent melts of
the granitic thermal minimum (Fig. 2), being,
however, extremely evolved, so that they are very
low in CaO and femic components (Table 1).
Their FeO, lies largely below 1 wt. %, whereas
FeO, of other granitic dikes of the region always
exceeds 3 wt. % (Némec 1970, 1974b). The rocks
are mostly enriched in fluorine (see Table 1 and
also Némec 1968). Their chemical variability is
small being probably controlled by insignificant
quantitative changes of the main rock constitu~
ents, and by the degree of sericitization which
simultaneously accentuates the peraluminous
character of the rocks (they are corundum nor—
mative). Slight departures from the granitic
thermal minimum melts can be observed in
some of the Pfi¢ovy dikes which are somewhat
K-~feldspar-enriched, and in the Lasenice dikes,
where microgranites slightly differ chemically
from the granite porphyries (for discussion, cf.
Kletka - Vainkovd 1988). However, these rela~
tions are only valid in the Ldsenice dike swarm.
The content of Fe, is always small but variable,
perhaps due to some local contamination of the
magma. The fugacity of oxygen during the
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Fig. 2. Normative composition
of felsitic dikes in terms of
quartz (Q), albite (Ab), and
orthoclase (Or) compared to
experimentally established
ternary minima in the hy-
drous system at 0.5,1 and 2 kb
H,O pressure (quadrangles,
after Tuttle - Bowen 1958).

Triangle — average rhyolite,
diamond - greisenized gran—
ite porphyry, Stara Huté field
marked by full line - topaz
rhyolites (after Christiansen et
al. 1968), Gr - theoretical
greisen

magma consolidation and its secondary altera-
tion must have been mostly high. This is proved
by strong predominance of Fe® over Fe* (Table
1) and by the presence of pyrite instead of
pyrrhotite. However, Kle¢ka — Vailkovd (1988)
also point out in the Lésenice dikes the pres—
ence of almost pure ilmenite coexisting with Fe—
biotite which would indicate reducing conditions
in some stages of the magma consolidation. The
CaO contents are low and constant. A compari-
son of the CaO, P,0, and F con-

tents clearly shows that, in gen- Rb
eral, almost all CaO of the rock is 1000+
confined to apatite and fluorite.In
samples in which the P,O, exceeds

Or

the rock. The P,O, content is of special interest.
The dikes can be divided into P,0,~poor dikes
whose P,0, content corresponds to its level com-
mon in rhyolitic magmas (Table 1), and into
P,0,-rich with P,O, unusually high for this type
of magma. The differences seem to be regional
(see Table 1). Kletka — Vaiikovd (1988) assume
the high P contents to be linked with post—
magmatic alteration of the rocks but it is sig—
nificant that the P,O, content of these rocks is

[
that of CaO, an accessory triplite syn-COLG " A

is likely to occur which was really
identified in the Ldsenice dikes
(Kleéka — Vaiikovd 1988). The
fluorine contents vary consider—
ably (in the Ldsenice dikes be—
tween 0.01 and 0.21 wt. %, Klecka
- Vainikova 1988) according to the
presence or absence of fluorite in

FFig. 3. Trace element discrimination dia~
gram of granitic rocks (after Pearce et al. .
1984) showing composition of felsitic dikes
of the Léasenice area (dots) and the Pelhfi~ 1
mov area (triangles). Data from Kletka —
Vankovd (19388) and Vrdna (1990). VAG -
voleanic arc granites, ORG - ocean ridge

1 N—

WPG

VAG

ORG

granites, WPG - within plate granites,
COLG - syn~collision granites

R | L |
100 1000
Y+Nb
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Fig. 4. Rb/Zr vs. Si0, discrimination diagram (after Harris
et al. 1986) showing composition of felsitic dikes of the
Lésenice (dots) and Pelhfimov (triangle) areas. syn-COLG
syn-collision granite magmas, post-COLG post-collision
granite magmas

nearly constant (mostly 0.44 - 0.46 wt. %). Such
stability could hardly exist if P were addition—
ally introduced into the rock. Phosphorus seems
to have been already present
in the consolidating magma.
Postmagmatic alterations are
documented by sericitization,
by local presence of quartz
veinlets and by drusy cavities
(Raabs, Sedlo) around which
occasionally (Ldsenice) wol—
framite and arsenopyrite are 4
present in the rock (Kletka
1986). The sample analyzed
from the Kozi hora hill (Ta-
ble 1) is chemically consider-
ably different from all other
samples (Fig. 2). It appears 34
to have been probably af-
fected by greisenization. The
dike lies in a territory where 1

o N(Izo
5-

Fig. 5. Relationship between Na,0 21
and K,O contents (wt. %) of the
felsitic dikes showing the fields de—
fined by the Australian I, S and A~
type granites (after White ~ Chap-

greisenization of granite is widespread. Grei-
senized porphyries are also known, for instance,
from Cornwall in England (Henley 1972).

Origin of the magma

Zezulkovd et al. (1977) already pointed out that
the felsitic dikes of the P¥icovy area differ mark—
edly from all other dikes of the region. Hence,
they suggest that the felsitic dikes have another
origin. In eastern Moldanubicum and in the
Central Bohemian Pluton, type and petrograph-
ic character of other dikes vary considerably
from one area to another (Némec 1970, 1974a,
b), whereas the felsitic dikes remain petrograph-
ically uniform. In trace element diseriminant
diagrams of granitic magmas (Pearce et al. 1984,
Harris et al. 1986) their points are confined to
the field of syncollision granites (Fig. 3, 4). Sim~
ilar setting exhibit, for instance, the leucogran—
ites of the Himalayas. Consequently, the felsitic
dikes differ from the dike granites and the biotite
granite porphyries of the Central Bohemian
Pluton which, according to their tectonomag-
matic setting, may be classified as postcollision
granite magmas (their SiO, contents and their
Rb/Zr ratios are 69.2, 61,8 and 2.0, 0.91, respec--
tively; data of Zezulkovd and unpublished data
of Vlasimsky).

The Lasenice dikes correspond with some
geochemical features to strongly peraluminous
S-type granites but some other features and
their geological setting and position show affini-

pell 1983) 2

6 oK,0
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Fig. 6. Rb-Ba—-Sr diagram of granite porphyries (dots) and
syenite porphyries (circles) of the Central Bohemian Pluton,
and of the felsitic rocks (¢riangles). The fields correspond to
strongly differentiated granites (sdg), normal granites (ng),
anomalous granites (ag), granodiorites (gd) and quartz
diorites (qz-d), and diorites (dt). After El Bousseily - El
Sokkary (1975).

companied by basic rocks. Thus, the energy nec—
essary for melting of the protoliths to produce
the acid magmas could have been rather kinetic
than thermal, supplied, for instance, by basic *
magmas intruded into the crust. The latter case
is evident in the topaz rhyolites
of the USA (Christiansen et al.
1986).

Kletka - Srein (1992) point
in the Ldsenice area to spatial
links between the felsitic dikes
and a plug of a young highly

\ evolved granite partly affected by

greisenization. Similar relations

Ba

ties to A-type granites (for discussion, see Kleé-
ka ~ Vaiikova 1988). The latter view is also sup—
ported by Na,O - K,O diagram (Fig. 5). The fluo-
rine contents of the dikes vary considerably in
accordance with the amount of fluorite, but are
mostly enhanced (see Table 1 and Némec 1968).
In some dikes, the fluorite content is so high that
fluorite was looked for within a mineral explo-
ration project. Higher fluorine contents are also
characteristic of A-type granitic magmas. The
dikes show some similar chemical features with
high-silica topaz rhyolites which are assumed
(Burt et al. 1982, Christiansen et al. 1986) to be
highly evolved A-type granitic magmas. Strongly
fractionated character of the felsitic magmas is
also demonstrated by Fig. 6. All investigated
felsitic dikes are similar as for their contents of
major elements (Table 1). The question of the
original protoliths of the magmas is mostly
solved by use of trace element contents of the
rocks. However, this is impossible in our case
because only scarce data on trace element con-
tents are available. Similar to aplites, the felsitic
dikes represent melts lying close to the ternary
minimum of the granitic system and therefore
they can be extracted from various protoliths,
essentially with the same composition of major
components.

The felsitic dikes are associated with long
regional faults in which evidently considerable
movements took place, and usually are not ac—

are likely to exist in the Kozi hora

hill area and in the Pfitovy area
(Novdk 1982).

Conclusions

The Variscan silica-rich felsitic microgranites
and granite porphyries of eastern Moldanubi-
cum and of the Central Bohemian Pluton are
widely distributed over an extensive area hav—
ing similar tectonic setting. They are always as—
sociated with regional faults often of conside-
drable lengths. In spite of their widespread oc—
currence they are mineralogically, chemically
and probably also genetically similar. Chemical-
ly, they represent highly evolved thermal mini-
mum melts of the ternary haplogranitic system.
Genetically, they probably represent granitic A—
type magmas. They show many similarities with
topaz rhyolites of USA. In the occurrences of
these topaz rhyolites both acid and basic mag—
mas appear. Similar cases are unknown in the
Bohemian Massif. Thus, the energy needed for
melting of crustal material to produce their
magmas could not have been derived from an
intrusion of some basic magma into the crust but
it seems rather to be linked with tectonics. This
view is supported by the contents of trace ele—
ments of the felsitic dikes which point to syn-—
collision granitic magmas.
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Felzitické Zily bohaté Si z jv. é4sti Ceského masivu

Variské silné kyselé felzitické mikrogranity a granitové porfyry jv. édsti Ceského masiva jsou rozsifeny na rozsshlém vzems,
a to vidy ve stejné geologické pozici. Jsou vézdny na regiondlni zlomy Easto znatné délky. Mineralogicky, chemicky a patrné
i geneticky jsou jednotné. Chemicky predstavuji extrémné vyvinutd granitovd magmata, kterd odpovidaji taveningm
termdlniho minima haplogranitového systému. Geneticky Jjsou snad Zilnym ekvivalentem granitii typu A. Chemicky se blii
topazovym ryolitiim. Zatimeo ty ve svych vyskytech ukazuji éasto bimodalitu magmatu (je pfitomno magma kyselé i bazické),
podobny pfipad je u popisovanych felzitickych il atypicky. Proto tepelna energie potfebnd k roztaveni krustdlniho materidlu
pro vznik jejich magmatu nemtze byt hledina v intruzi ndjakého bazického magmatu do kiry, ale spise spojovdna
s tektonikou. V souladu s tim by mohla byt i okolnost, ze stopové prvky felzitickych zil ukazuji na synkolizni granitova

magmata.
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RECENZE

Dietmar Meier: Abschiebungen: Geometrie
und Entwicklung von Storungen im Exten-
sionregime. ~ Enke Verlag, Stuttgart, 1993

Prdce je metodickd pFirutka poddvajici uceleny prehled o
kfehké poklesové tektonice. V knize je uveden vyklad
podminek extenze ve vztahu k hlavnim geotektonickym
pochodéim, které k extenznim rezimtm vedou. Hlavn{ &dsti
préce je popis geometrie poklesovych zlomu a architektury
zlomovych siti v extenznich rezimech. V prdci je struéné
pojednédna i reaktivace poklesd v ndsledném kompresnim
rezimu. Prdce obsahuje velké mnozstvi recentnich citaci
z oblasti mechanismu vzniku fraktur i regiondlnich aplikac{
strukturniho v§zkumu.

* Kniha je velmi pfehlednd a uddv4 fadu dobie
dokumentovangch geologickych p¥ikladt poklesové tekto—
niky s déirazem na moderni geologické modely. Vzhledem
k tomu, Ze se jednd o studium kiehkych poruch, jsou popisy
orientovdny vyhradné na svrchni patra zemské kiiry. Tim
ponékud unik4 v dnesni dobé tak propagované termalni po—
jeti extenzni tektoniky vztaZené ke gravitaénfm nestabilitdam
a k pozdnimu rozpadu orogenil. Z tohoto dfivodu je préce
predevsim vhodnd pro kolegy pracujiei v sedimentdrnich
bazénech a pro ty, ktefi cht&j{ interpretovat seismické
modely. Prdace bohuZel neobsahuje popis vztahu extenzni
tektoniky k susbsidenéni bazenové analyze. Kniha kolegy
Meiera md nesporny v§znam pro naftové a uhelné geology,
nebot’ poskytuje apardt pro studium poklesovych struktur
Jjak pomoci geofyziky, tak i pfi prdei v terénu.

Karel Schulmann



