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The Kaplice dyke swarm of biotite granodiorite porphyry and
its relationship to the Freistadt granodiorite, Moldanubian Batholith

Biotitické granodioritové porfyry v kaplickém zlomovém pasmu

a jejich vztah ke granodioritu typu Freistadt
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A possible link of the Kaplice dyke swarm with Freistadt granodiorite was studied. The swarm of biotite granodiorite porphyry dykes is
associated with the Kaplice fault zone — a prominent late Variscan discontinuity in the Moldanubian Zone of the Bohemian Massif, featuring
sinistral displacement of ca. 17 km. The dykes have a strongly porphyritic structure in which plagioclase, biotite + quartz phenocrysts
combined represent about 50 vol. % of the rock. The microgranular and spherulitic textures of groundmass in the dykes indicate probable
devitrification of the originally present glass, resulting from quenching of the melt carrying phenocrysts. This points to an intrusion of the
dykes into relatively cold country rocks and thus to rather shallow emplacement level. The composition of biotite granodiorite porphyry
dykes is characterized by analyses of major and trace elements in fourteen samples. The rocks are weakly peraluminous with A/CNK = 1.04
to 1.22, have a relatively low to moderate mg number and low Cr and Ni contents. K,0/Na,O varies in the range 0.47-0.83. The spread of
abundances for major elements in Harker’s plot and chondrite-normalized REE patterns are similar to published data for the central and
marginal facies of the Freistadt biotite granodiorite. The porphyries have rather unradiogenic initial (age-corrected for 305 Ma) 3’Sr/%Sr
values for seven samples in the range of 0.7043—0.7067. Such isotopic composition would be compatible with an origin from a reservoir
with fairly low time-integrated Rb/Sr ratio, probably remelted lower crustal (?metabasic) rocks, with or without contribution from the
mantle-derived melts. Given the similarities in petrology and whole-rock geochemistry, the published monazite age of ca. 300 Ma for
Freistadt granodiorite is likely to be a best age estimate for the biotite granodiorite porphyry dykes. Two dykes of hornblende quartz diorite
porphyries are metaluminous, with A/CNK = 0.90 and K ,O/Na,O is 0.36 and 0.42. The new “Ar-*’Ar datum of 303+5 Ma for the horn-
blende in one sample of quartz diorite dyke suggests intrusion of the dyke as within the error co-eval with emplacement of the Freistadt
granodiorite and the Kaplice swarm of biotite granodiorite porphyry dykes. It is suggested that the regional distribution of granodiorite
porphyry dykes between the major area of the Freistadt pluton near Freistadt and the northernmost outlier near Trhové Sviny approximates
the regional extent of the hidden parts of the Freistadt pluton.
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Introduction

The Moldanubian batholith represents the largest Variscan
granitoid complex in the Bohemian Massif. It is composed
of a number of plutons with variable proportions of crust-
al and mantle components (Liew et al. 1989, Vellmer and
Wedepohl, 1994, Holub et al. 1995, Finger et al. 1997,
Gerdes 1997, Matéjka — Janousek 1998). Among the late
members of the batholith, represented mainly in the south-
ern part of the Bohemian Massif, the Freistadt granodior-
ite (Klob 1971, Gerdes 1997) (Fig. 1) takes a prominent
place. Its recent dating indicates an age near 300 Ma
(Friedl et al. 1997, Gerdes et al. 2002).

The Moldanubian batholith is deeply eroded and the
erosional level becomes progressively deeper towards
its southern parts in Lower Austria. This is due to a sig-
nificant late regional tilt, indicated by younging of
muscovite Ar—Ar ages towards the South (Scharbert
et al. 1997). Given this, any dyke intrusions representing
magma batches related to individual granitic plutons
would have been largely removed by erosion. Relatively
abundant granitoid dykes, exposed at the present surface,
are represented dominantly by leucogranites and pegma-
tites, considered usually as residual melts.

Biotite granodiorite porphyry dykes in proximity of the
Kaplice—R&dl fault zone are known for some time (Cech
1956). Numerous occurrences of porphyry were record-
ed in 1960s, during 1 : 25 000 scale mapping by geolo-
gists of the Czech Geological Survey (CGS), and the lo-
calities are shown in maps published later by the CGS.
However, correlation with plutonic rocks of the wider
area was impossible due to the absence of sufficient
whole-rock geochemical data.

In the current paper will be discussed a possible link
of the Kaplice dyke swarm with Freistadt granodiorite.
The detailed study of the dyke swarm provides potentially
an important information on structural control during in-
trusion of the granodiorite pluton. It permits drawing a
much more advanced picture of the Freistadt intrusion,
featuring pivotal dyke intrusions in its roof of metamor-
phic units and Variscan granite plutons.

Geological setting

The Kaplice—Rodl fault zone is a prominent late Variscan
discontinuity in the Moldanubian Zone of the Bohemian
Massif, featuring sinistral displacement of ca. 17 km
(Fig. 2). Evidence from Austria indicates longevity of the
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Fig. 1. The southern part of the Bohemian Massif between Ceské
Budéjovice (Czech Republic) and Linz (Austria), showing the Freis-
tadt granodiorite pluton. Geology of the Austrian part is simplified
from 1 : 200 000 map (Schnabel 2002). Frame indicates the position
of Fig. 2.

Table 1. Sample location.

movements on the fault zone (Wallbrecher et al. 1992) till
rather late stages (hydrothermal muscovite-sericite in
mylonites with *°Ar-*Ar ages to 180-170 Ma, indicat-
ing post-Variscan reactivation, Brandmayr et al. 1995).
The Kaplice dyke swarm is a convenience term for two
linear zones of biotite granodiorite porphyry dykes. It
includes the Kaplice dyke swarm itself, i.e. belt of dyke
occurrences 35 km long, trending NNE-SSW, that is
closely tied to the Kaplice (or Kaplice—R&dl) fault zone.
Another group of dykes, in a belt 20 km long, occurs
south of Trhové Sviny (Fig. 2). In addition to biotite gra-
nodiorite porphyry dykes, two small dykes of hornblende
quartz diorite porphyry have been found in the area (sam-
ples KC10 and KC4 in Fig. 2). This type of hornblende
porphyry was designated as “Nadelporphyrit” in the ad-
jacent areas of Upper Austria (Graber 1932).

The dykes intruded a variety of Moldanubian meta-
morphic and granitoid rock-types: migmatitic biotite
paragneiss of the Monotonous unit, muscovite-biotite
paragneiss of the Kaplice unit, Weinsberg porphyritic bi-
otite granite, Eisgarn muscovite-biotite granite and biotite
granodiorite of the Freistadt type. The field observations
(Table 1) thus provide an important evidence on relative
age of the Kaplice dyke swarm. Moreover, one biotite
granodiorite porphyry dyke (1 km northwest of sample
location BO84, Fig. 2) is intruded parallel to the folia-
tion of the mylonite (phyllonite) country-rock and small
porphyry apophyses penetrated across the mylonitic fo-
liation (Cech 1956, Vrana et al. 1989). This shows that
early stages of deformation connected to the Kaplice-Rddl
fault zone pre-dated intrusion of the biotite porphyries.

Samples and analytical methods

The major element composition was analysed using wet
methods (Chemical Laboratory of the Czech Geological
Survey, chief chemist M. Huka). Minor and trace element
abundaces were determined by XRF (most of the ele-

Sample No. | Location Outcrop Country rock
RO 202 Railway section 1.5 km SW of Rybnik village dyke ca. 10 m wide Freistadt Bt granodiorite
BE 86 100 m N of Valtéfov village blocks up to 0.7 m Eisgarn Ms-Bt granite
BE 85 N margin of Luznice village blocks up to 1.2 m migrnatitic Bt paragneiss with Sil+Crd
TS 72 0.7 km W of Kondra¢ village blocks up to 1.2 m Eisgarn Ms-Bt granite
BO 82 disused quarry S of Vidov village poorly exposed dyke several | migrnatitic Sil-Bt paragneiss
m wide; less altered type
BO 83 disused quarry S of Vidov village more altered type with minor
carbonate veinlets
BO 84 Confluence or Zborov brook with Mal$e river dyke 12 to 15 m wide Ms-Bt paragneiss, Kaplice unit
KU 1 Disused quarry at Plav village dyke several m wide migmatitic Sil-Bt paragneiss
KU 2 Disused quarry at Plav village migmatitic Sil-Bt paragneiss
TS 100 Near Mezilesi village, 50 m W of elevation point 584 m | blocks up to 3 m Eisgarn Ms-Bt granite
BE 222 Near Valtéfov village, 100 m S of elevation point 662 m blocks up to 0.5 m Eisgarn Ms-Bt granite
BE 223 Near Trebicko village, 150 m E of bridge across Cerna river| blocks up to 1.0 m migrnatitic Bt paragneiss with Sil+Crd
VE 1 1.5 km NE of Velesin blocks up to 0.6 m Ms-Bt paragneiss, Kaplice unit
KC 20 Disused quarry near Malse river, Nazidla campsite dyke several m wide migrnatitic Bt paragneiss with Sil=Crd
KC 10 N margin of Kaplice, construction site of appartment houses | dyke 70 cm wide Weinsberg type Bt granite
KC 4 loose blocks 1.2 km SE of the village Rozmital na Sumavé | blocks up to 0.7 m Ms-Bt paragneiss, Kaplice unit
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Fig. 2. Biotite granodiorite porphyry dykes of the Kaplice swarm with
reference to sample locations. Geology (simplified) is based on pub-
lished 1 : 25 000 maps.

ments) and INAA (REE and Y) in Geoindustria, Cernos-
ice, in 1984; (Moucka, analyst). Th and U abundances
were determined by gamma spectrometry on ground sam-
ples more than 1 kg in weight in the laboratory of
Geofyzika, Brno, analyst M. Skovierova. Standard devi-
ations are 0.5 to 1.0 ppm for Th and 0.2 to 0.5 ppm for
U measurements. Isotopic analyses of Sr were performed
on whole-rock samples (7 to 15 kg) by one of the authors
(J. B.) in 1992 in the Czech Geological Survey, Prague.
Aliquot part of powder was dissolved in a mixture of HF
and HNO,. Sr was isolated on quartz ion-exchange col-
umns containing Bio-Rad cation resin. Samples were
analysed by Finnigan MAT 262 thermal ionization mass
spectrometer in static mode using a double Re filament

assembly. Strontium was loaded using H,PO, Measured
87Sr/%Sr ratios were normalised to the value 0.1194 for
8Sr/*¥Sr. The NBS SRM 987 standard repeatedly yield-
ed ¥Sr/*Sr 0f 0.71025 £(4) (2 sigma errors) at 100 scans.
The Rb/Sr ratio was determined by XRF using Philips
PW 1450 spectrometer (Gematest Ltd.) following Verdu-
men (1979) and Harvey and Atkin (1981). The “Ar/*Ar
age determination on one sample of primary hornblende
separated from quartz diorite porphyry was performed in
the Geochronology Laboratory at the Geological Institute,
Vienna University, in 1999. Hornblende was separated by
crushing, sieving and hand picking of a clean fraction
0.2-0.3 mm under a binocular microscope. After irradi-
ation and cooling, the “*Ar/**Ar ratios were measured by
stepwise heating on a VG5400 gas mass spectrometer.

Petrography

Biotite granodiorite porphyry shows rather limited vari-
ation in petrography of individual dykes. It has a strongly
porphyritic structure in which plagioclase, biotite and
quartz phenocrysts combined represent about 50 vol. % of
the rock. Euhedral plagioclase crystals 0.3—4 mm long have
a notable, normal compositional zoning and small-scale
oscillatory zoning (Fig. 3a, b). A typical content of pla-
gioclase phenocrysts is 25-30 vol. %, though the total
range is 15-35 vol. %. Several samples (BE 86, TS 72,
VE 1) are nearly fresh but most show at least a moderate-
ly advanced alteration of plagioclase to a very fine-grained
aggregate of clinozoisite, sericite and altered feldspar.

Biotite phenocrysts 0.3-2.5 mm (up to 10 mm) across
occur as pseudo-hexagonal tablets or shortly prismatic
crystals. Biotite is usually altered to chlorite and locally
replaced by epidote, carbonate and titanite. The sample
VE 1 contains partly preserved strongly pleochroic bi-
otite: X — beige, Y, Z — moderate bright brown. The typ-
ical content of phenocrystic biotite is near 8—10 vol. %.
Quartz phenocrysts 0.3—4 mm in size (Fig. 3a) make usu-
ally 8-10 vol. % but several samples lack them complete-
ly (RO 202, BE 85, BE 86, BE 223).

The groundmass is very fine-grained, 0.01-0.05 mm,
granular or spherulitic (Figs 3a, b). Spherulites show a
radiating structure of feldspar and quartz aggregates and
are usually 0.3—0.5 mm in diameter. Fine-grained seric-
ite and chloritized biotite are present in the groundmass,
each in quantities near 3—8 vol. %. Structural features of
the groundmass indicate devitrification of an original
glassy material.

Hornblende quartz diorite porphyry sampled at two
localities (KC 10, Kaplice and KC 4 — Fig. 2) contains
prominent phenocrysts of prismatic hornblende 0.5-8 mm
long (Fig. 3c). The hornblende is khaki light brown along
Z and makes 15-25 vol. % of the rock. Small phenocrysts
of plagioclase 1-3 mm long, accounting for 5 % by vol-
ume, are subhedral and stronly altered to a very fine-
grained mosaic of clinozoisite + sericite + chlorite and feld-
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Fig. 3. a— Plagioclase phenocrysts with oscillatory compositional zon-
ing and quartz phenocryst (above centre) in fine-grained granular
groundmass of biotite granodiorite porphyry. Sample TS 100; b — Pla-
gioclase phenocrysts in a granular and spherulitic groundmass of bi-
otite granodiorite porphyry. Some spherulites are indicated by arrow.
Sample BE 86; ¢ — Hornblende phenocrysts in quartz diorite porphy-
ry. Sample KC 100. Photomicrographs with crossed polarizers.

spar. Fine-grained groundmass, 0.03—0.5 mm, is composed
dominantly of subhedral plagioclase and several vol. % of
fine-grained biotite completely altered to chlorite.

Whole-rock geochemistry
Petrochemical data, in particular H,O* and CO, contents

in Table 2, indicate that late-magmatic/post-magmatic
alteration did not cause significant changes in whole-rock
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Fig. 4. Multicationic plot plot of Debon and La Fort (1983) showing
projection of biotite granodiorite porphyry (a) and hornblende quartz
diorite porphyry (b) samples, compared with the three major facies of
Freistadt granodiorite: two-mica facies (c), central facies (d) and mar-
ginal facies (e). Data for Freistadt type granodiorite are from Gerdes
(1997). Explanation: to — tonalite; gd — granodiorite; ad — adamellite;
gr — granite; dq — quartz diorite; mzdq — quartz monzodiorite;
mzq — quartz monzonite; sq — quartz syenite; go — gabbro;
mzgo — monzogabbro; mz — monzonite; s — syenite.

composition. Three samples with the highest carbonation
contain 0.67-1.01 wt.% CO,. The chemical composition
is characterized by analyses of major and trace elements
in fourteen samples of biotite granodiorite porphyry and
two samples of hornblende quartz diorite porphyry (Figs
4-7). Their compositions are compared with data for the
three main varieties of Freistadt granodiorite from the
adjacent region of Lower Austria (Gerdes 1997). The
GCDkit software (Janousek et al. 2003) was used for
comparison of chemical data and their presentation in
diagrams. The multicationic plot of Debon — Le Fort
(1983) in Fig. 4 shows that nearly all samples of the main
porphyry group plot in the granodiorite field, with a small
overlap to the adjacent tonalite and adamellite fields. The
more mafic hornblende porphyries (samples KC 10 and
KC 4) plot in the quartz diorite field (Fig. 4)

Biotite granodiorite porphyries contain 62.24-70.40
wt.% SiO,, 15.29-18.29 Al,O,, 0.75-2.52 MgO, 1.26—
4.89 Ca0, 2.02-3.38 K,O and 3.46-4.69 Na,O. The rocks
are weakly peraluminous with A/CNK = 1.04 to 1.22
(one sample slightly lower than 1.0), have a relatively
low to moderate mg number and low Cr and Ni contents
(Table 2). K,O/Na,O varies in the range 0.47-0.83. The
spread of abundances for major elements in Harker’s plot
(Fig. 5) is similar to those for the Freistadt biotite gran-
odiorite, though four samples of biotite porphyry feature
somewhat higher MgO and mg values. Hornblende por-
phyries are metaluminous, with A/CNK = 0.90 and K O/
Na,O is 0.36 and 0.42. The chondrite-normalized (Boyn-
ton 1984) REE patterns for biotite granodiorite porphy-
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Fig. 7. Chondrite-normalized REE val-
ues (Boyton 1984) for biotite grano-
diorite porphyry samples, compared
with data for the central and marginal
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facies of Freistadt granodiorite (grey

field) (Gerdes 1997). La Ce Pr

ry samples are closely comparable to data for the central
and marginal facies of Freistadt granodiorite (Fig. 7). The
Sr concentrations in biotite porphyries range from 259
to 662 ppm and correlate with mg indicator (Fig. 6). Rb
abundances ranging from 47 to 104 ppm show a moder-
ate variation with SiO, (Fig. 6).

Sr isotope geochemistry

The porphyries have rather unradiogenic initial (age-cor-
rected for 305 Ma) ¥’Sr/*Sr values in the range of
0.7043-0.7067 (Table 3). Such isotopic composition
would be compatible with an origin from a reservoir with
fairly low time-integrated Rb/Sr ratio. The most appro-
priate scenario seems to be remelting of lower crustal
(?metabasic) rocks, with or without contribution from the
mantle-derived melts.

Geochronology

Age determination on hornblende from quartz diorite
porphyry was obtained on the sample KC 10 from Ka-
plice (Fig. 2). The first steps indicate somewhat inhomo-
geneous age distribution (Fig. 8). Hornblende disintegra-

I I [ I I I I I I [ I |
Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

tion and maximal Ar release took place at 1070 °C. The
total gas age of 303+5 Ma is interpreted as the cooling
age, assuming a blocking temperature around 450-
500 °C, and close to the time of intrusion of the dyke,
which is only 0.7 m wide.

Discussion and conclusions

A comparison of major element abundances in porphyry
with the main varieties (facies) of Freistadt granodiorite
(Gerdes 1997) shows a close correspondence, except the
fact that the two-mica variety of Freistadt granodiorite
shows a more felsic (adamellitic) composition, not rep-
resented in the population of biotite granodiorite porphy-
ries.

A comparison of some trace element abundances
(Fig. 6) shows a fair correspondence, with several excep-
tions. Elevated Sr abundances in several biotite porphyry
samples largely correlate with the increased MgO contents.
Four samples with intermediate SiO, and MgO contain
higher Y (>20 ppm) than Freistadt granodiorite. Thorium
abundances in biotite porphyries are systematically lower
than Th contents in the Freistadt granodiorite. It is possi-
ble that different methods in Th analyses may be at least

Table 3. Srisotope data for biotite granodiorite porphyry, Kaplice dyke swarm.

Sample Rb (ppm) Sr (ppm) S"Rb/*Sr 87Sr/*Sr 2 sigma/M/ YSr/*Sr, 1/Sr (ppm)
BO 87 93.0 259 1.0392 0.710331 0.000012 0.70582 0.003861
BE 222 47.3 427 0.3205 0.706767 0.000010 0.70538 0.002342
BE 223 473 427 0.3205 0.706989 0.000009 0.70560 0.002342
RO 202 81.7 656 0.3603 0.705886 0.000011 0.70432 0.001524
TS 100 104.0 487 0.6179 0.707748 0.000010 0.70507 0.002053
BE 85 82.8 409 0.5858 0.709255 0.000009 0.70671 0.002445
BO 82 61.2 662 0.2675 0.707002 0.000010 0.70584 0.001511
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partly responsible for the notable difference, but without
additional work the problem remains open. A check of the
range of values for trace elements in the whole sample set
of biotite porphyry shows that uranium exhibits an excep-
tionally wide spread of 0.6 to 9.0 ppm. This suggests a
possible re-distribution of U due to autohydrothermal (and/
or hydrothermal ?) alterations in the porphyry dykes.

The strontium isotope analyses gave results (Table 3)
indicating a close similarity with data for the Freistadt
granodiorite, ranging from 0.70544 to 0.70620 (*’Sr/*Sr,
=305 Ma) (Gerdes 1997). The 1/Sr vs. 87Sr/86Sr, (305 Ma)
diagram (Fig. 9) shows the extent of deviation for seven
porphyry samples from a simple theoretical model of evo-
lution via fractionation in a closed system. This indicates
a role of open system processes that may included mix-
ing with isotopically distinct magmas or assimilation of
country rocks, as considered by Gerdes (1997) for Fre-
istadt granodiorite. The emplacement of the Freistadt plu-
ton (and the porphyry dykes) possibly as several melt
batches would explain some variation of the Sr isotope
system. On the other hand, any disturbance of the Rb-Sr
system in the course of an autohydrothermal alteration
(i.e. closely post-dating dyke implacement) would not
explain relations in Fig. 9.

It is suggested that the regional distribution of biotite
granodiorite porphyry dykes (Fig. 2) approximates the
regional extent of the Freistadt pluton, in particular its
hidden parts. The exposed portions of the pluton are cen-
tred near Freistadt and the Austrian/Czech border. The

blende from sample KC 10.

northernmost outlier, about 10 km? in size, occurs south-
east of Trhové Sviny (Figs 1, 2). Notably, one important
granodiorite facies exposed therein features euhedral phe-
nocrystic biotite to 7 mm, quartz phenocrysts to 7 mm
and small euhedral plagioclase, resembling the structure
in some of the porphyry dykes (Vrana et al. 1984, Mat¢;j-
ka 1998). The studied porphyry dyke swarm in the in-
tervening area (Fig. 2) strongly indicates the presence of
the Freistadt pluton at a subsurface level, covered by
metamorphic rocks and older Variscan granitoids, i.e.
Weinsberg and Eisgarn plutons. Two remote and isolat-
ed localities of the same type of biotite granodiorite por-
phyry occur in the Svétlik area, ca. 15 km west of Ka-
plice (Vrana et al. 1994).

The northernmost localities of biotite granodiorite por-
phyry are those 10 km south of Ceské Budgjovice (Figs
1, 2). Further north and along the Kaplice-Blanice gra-
ben fault system, between the towns of Ceské Bud&jov-
ice and Veseli nad Luznici, there is a domain of pyrox-
ene microgranodiorite dykes dated as Autunian,
270+2 Ma (Kosler et al. 2001).

Age constraints for Freistadt granodiorite are provid-
ed by U-Pb monazite dating at 302+2 (Friedl et al. 1997)
and ca. 300 Ma (Gerdes et al. 2002). The latter paper pre-
sents indication of an older, inherited population of mon-
azite dated at 331 Ma. Given the similarities in petrolo-
gy and whole-rock geochemistry the age of ca. 300 Ma
is also likely to be a best age estimate for the biotite gra-
nodiorite porphyry dykes. The new *Ar-*Ar datum of
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Fig. 9. 1/8r vs. ¥St/*Sr, for biotite granodiorite porphyry samples, age corrected to t = 305 Ma.
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30345 Ma for the hornblende in quartz diorite dyke sam-
ple KC 10 (Fig. 8) suggests intrusion of the dyke as with-
in the error co-eval with emplacement of the Freistadt
granodiorite and the Kaplice swarm of biotite granodior-
ite porphyry dykes.

The microgranular and spherulitic textures of ground-
mass in biotite granodiorite porphyry dykes indicate prob-
ably a devitrification of the originally present glass, result-
ing from quenching of the melt carrying ca. 50 vol.% of
phenocrysts as glass (Lofgren 1971). This points to an in-
trusion of the dykes into relatively cold country rocks and
thus to rather shallow emplacement level. This is likely to
having been a case also for the Freistadt pluton.
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Biotitické granodioritové porfyry v kaplickém zlomovém pasmu a jejich vztah ke granodioritu typu Freistadt

Granodioritové porfyry v kaplickém zlomovém pasmu maji vyraznou porfyrickou strukturu, obsahuji ca. 50 obj.% vyrostlic plagioklasu, biotitu, pfip.
ktemene. Mikrogranularni a sféroliticka struktura zakladni hmoty indikuje pravdépodobny vznik devitrifikaci sklovité utuhlé taveniny. Slozeni porfyrt
je charakterizované analyzami hlavnich a stopovych prvki ve 14 vzorcich. Data prokazuji tizkou geochemickou piibuznost k hornindm centralni a
okrajové facie biotitického granodioritu typu Freistadt (Gerdes 1997). Porfyry maji A/CNK = 1,04-1,22, pomérné nizké az stiedni hodnoty mg, nizké
obsahy Cr a Ni. Charakteristické jsou pomé&rné nizké inicialni hodnoty *’Sr/*Sr=0,7043-0,7067 pii korekci na stati 305 mil. let. Vzhledem ke geochemické
a petrologické podobnosti 1ze povazovat publikované stafi granodioritu typu Freistadt ziskané na monazitu (ca. 300 Ma) za nejblizsi odhad staii porfyrovych
zil. Roz§ifeni porfyrovych zil v uzemi mezi hlavnim vyskytem granodioritu typu Freistadt v okoli Freistadtu v Dolnim Rakousku a nejsevernéj$im
vybézkem u Trhovych Svin pravdépodobné vyznacuje podpovrchovy rozsah freistadtského plutonu.






