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Abstrakt 

Rada soucasnych publikaci 
interpretuje moldanubikum ja ­
ko integralni cast hercynskeho 
orogenu. To znamena, ze vniti'­
ni pi'ikrovova stavba moldanu­
bika je hercynska, stejne jako 
vniti'ni stavba moravika . 

Na rozdil od tohoto nazoru 
autor pi'edklada doklady, ze 
moldanubikum pi'edstavuje in­
tramontanni blok evropskych 
hercynid. 

1. Moldanubicka pasma v j. Ce­
chach o prübehu SV-JZ jsou 
V pravem uhlu ufata bavari­
kem s celkov'{m trendem SZ­
JV. V tomto hercynskem pas­
mu jsou moldanubicke struk­
tury smazany a rotovany do 
noveho smeru. 

2. Ve Waldviertlu a na Morave 
je moldanubikum nasunuto 
na moravikum podel pi'esmy­
ku hercynskeho stari, upada­
jiciho k Z.Tato plocha utina 
vniti'ni struktury moldanubi­
ka, upadajici k V, diskordant­
ne. V teto okrajove casti je 
moldanubikum postizeno re­
trogradni metamorf6zou 
a pi'evrasnenim. 

3. Starsi intruziva moldanubic­
keho plutonu jsou vüci mol­
danubickemu komplexu post­
tektonicka , v hercynskem ba­
variku jsou synorogenni. 

4. Granulity, ktere vznikly jako 
tektonity podel intramolda­
nubickych sti'iznych ploch, 
naznacuji, ze tyto pohyby 
probihaly bezprosti'edne po 
vzniku velkych teles granulitü 
a gföhlskych rul, ktere jsou 
datovany jako kaledonske . 

5. Wolfshofsky syenit byl zakli­
nen podel intramoldanubic­
kych pi'esmykov'{ch ploch 
v dobe, kdy nebyl jeste ve 
zcela pevnem stavu. V sou­
casnosti byl datovan 430 ± 15 
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Zusammenfassung 

in einer Reihe neuerer Arbei­
ten wird die Meinung vertreten, 
daß der interne Deckenbau des 
Moldanubikums variszisch wä­
re wie der des Moravikums. 

Im Gegensatz dazu argumen­
tiert der Autor dafür, daß das 
Moldanubikum eine Zwischen ­
gebirgsmasse in den europäi­
schen Varisziden bildet : 
1. Die NO-SW-streichenden 

Zonen des Moldanubikums 
Südböhmens werden von 
dem NW-SO-verlaufenden 
Bavarikum im rechten Winkel 
geschnitten. in dieser variszi ­
schen Zone wird der molda­
nubische Gesteinsbestand 
aufgelöst, umgewandelt, und 
die älteren Strukturelemente 
in die neue Richtung umge­
regelt . 

2. Im Waldviertel und in Mäh­
ren überschiebt das Molda­
nubikum das Moravikum an 
einer gegen W abtauchenden 
variszischen Bewegungsflä­
che - der moldanubischen 
Überschiebung. Diese Be­
wegungsfläche schneidet die 
ostfallenden internen Struk­
turen des Moldanubikums 
diskordant. Im Randbereich 
wird dabei das Moldanubi­
kum umgefaltet und von 
rückschreitender Metamor­
phose betroffen . 

3. Die älteren lntrusiva des va ­
riszischen moldanubischen 
Plutons erweisen sich als 
posttektonisch gegenüber 
dem moldanubischen Gneis­
komplex . Im variszischen Ba­
varikum sind sie hingegen 
synorogen. 

4. Entlang innermoldanubi -
schen Bewegungsflächen bil ­
deten sich Granulite als Tek­
tonite . Dies spricht dafür, 
daß die Bewegungen wäh­
rend hochgradiger Regional-

mili6ny Iet, coz dokumentuje 
kaledonske stari pi'ikrovove 
tektoniky. 
Vsechna tato fakta vedou 

k zaveru, ze moldanubikum 
pi'edstavuje stare jadro, pouze 
okrajove pi'epracovane v prübe­
hu hercynske orogeneze. Do­
mnivam se, ze ve smyslu Behra 
(1978) byla kadomska küra reju­
venovana podel kaledonskych 
z6n subfluence, coz vedlo ke 
vzniku moldanubika. To tvoi'ilo 
zarodecny nukleus, pod ktery 
se ze vsech stran podel okrajü 
podsunula mobilni hercynska 
pasma . Kaledonske subfluence 
se omezily na infrakrustalni 
komplexy, kdeho hercynska 
orogeneze postihla i suprakru­
stalni komplexy. Orogenni pas ­
mo jevi akreci z vniti'nich a star­
sich casti pi'ikladanim vnejsich 
a mladsich z6n. 

metamorphose, wohl unmit­
telbar nach der Bildung der 
großen Granulit- und Gföhler 
Gneismassen erfolgten . Die­
se Gesteine wurden als kale­
donisch altersbestimmt. 

5. Der Wolfshafer Syenit wurde 
an innermoldanubischen 
Überschiebungen einge­
schlichtet, als er noch nicht 
in festem Zustand war. Er 
wurde kürzlich mit 430 ± 15 
m. a. datiert, woraus ein kale­
donisches Alter der Über­
schiebung folgt . 
Alle diese Tatsachen führen 

zu dem Schluß, daß das Molda­
nubikum einen älteren Kern 
darstellt, der während der va­
riszischen Orogenese nur rand ­
lieh überprägt wurde . Im Sinne 
von BEHR (1978) bin ich der 
Meinung, daß cadomische Kru ­
ste durch kaledonische Sub­
fluenzzonen reaktiviert wurde, 
was zur Bildung des Moldanu­
bikums geführt hat. Dieses bil ­
dete einen Kern in den Variszi­
den, der an seinen Rändern 
durch die mobilen variszischen 
Zonen unterschoben wird . Die 
kaledonischen Subfluenzen ha­
ben zunächst die Unterkruste 
betroffen, während die variszi ­
sche Gebirgsbildung auch die 
Oberkruste erfaßt hat. Das 
Orogen wuchs von seinen inne­
ren, älteren Teilen nach außen 
durch die Angliederung neuer, 
äußerer Zonen . 

Rb-Sr SYSTEMATICS OF INTRUSIVE ROCKS 
FROM THE MOLDANUBICUM AROUND JIHLAVA 

Susanne Scharbert, Geologische Bundesanstalt, Wien, 
Austria 
Marta Vesela, Geoindustria Praha, zavod Jihlava, Czecho­
slovakia 

We report here about the work of the last years that was 
performed in cooperation of GEOINDUSTRIA Jihlava with 
the Geologische Bundesanstalt. The study is the continua­
tion of research work that has been started on the Austrian 
part of the Moldanubian pluton (SCHARBERT 1987, 1989). 
The area around Jihlava was of special interest because in 
its vicinity the Monotonaus and Varied Groups are cropping 
out, accompanied by magmatites of very contrasting com­
position, which are the topic of this paper. The Jihlava and 
Tfebic Massifs are composed of melanocratic biotite, am­
phibole, and pyroxene rich rocks and the Central Moldanu­
bian Pluton of light coloured biotite-muscovite bearing 
granites. Fig . 1 shows the situation of the massifs as weil as 
the sample localities from which Rb-Sr data are presented 
_below. 

The Central Moldanubian Pluton (Eisgarn Massif) 
The part of the pluton as shown in Fig . 1 extends over 

a distance of approximately 100 km in NE - SW direction. 
The maximun width of more than 20 km at the boundary 
between Austria and Czechoslovakia diminishes to the 
south and to the north to attain there the shape of apo­
physes not more than 3 km broad (Fig. 6) . lt crops out as 
a body of greater width (Massif of M_elechov) NW of Hav­
lickuv Brod. According to MOTTLOVA (1982) the granite is 
of relatively small thickness in its central parts dipping to 



MAGMATISM AND METAMORPH18M 

10 km 
F====1 

Fig. 1: Geological sketch map of the Central Moldanubian Pluton (oblique 
crosses) and the Jihlava and Trebic Massifs {heavy crosses). Black dots 
are sample localities. 

the west. The contacts are sharp and cut discordantly the 
country rocks of the Monotonaus and Varied Groups. 

The pluton is composed of Eisgarn type granite. This 
term comprises Eisgarn type granite s.str. (WALDMANN 
1951) as it is exclusively exposed on Austrian territory, and 
at least three different types in Czechoslovakia: Mrakotin 
(KOUTEK 1925), CimeF, and Landstein type (ZOUBEK 1949, 
DUDEK et al. 1962). The names are given to textural varie ­
ties which often cannot be separated clearly, the criteria 
being the size and amount of the tabular alkali feldspar 
phenocrysts and grain size {Piate 1 ). All types are identical 
in mineralogical and chemical composition (DUDEK et al. 

Fig. 2: The composition of rocks investigated in the STRECKEISEN diag ram . 
Full line : Central Moldanubian granites, dotted line : Jihlava Massif. broken 
line : Tl'ebic Massif. 
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1962, BENES et al. 1963, D'AMICO et al. 1982, and SCHAR­
BERT 1966). They contain perthitic microcline, oligoclase, 
quartz, biotite, muscovite, accessory zircon, apatite, ilmen­
ite, and most typically andalusite, often sillimanite and in 
places cordierite or its pseudomorphs. Eisgarn type granite 
s.str. does not contain as much andalusite as Czech varie­
ties and is free from sillimanite and cordierite. According to 
its composition the granite is ranged among the peralumi­
nous granites (CLARKE 1981 ). 

According to our concept the intrusion proceeded from 
SW to the NE rising also to higher crustal Ieveis, the part of 
the massif SW of Jihlava belanging to the apical parts. 
From southwest to northeast the number and size of en­
claves of paragneiss increases, best seen in the quarries of 
Mrakotin and Racov. ln the latter outcrop the granite 
grades into pegmatite when it gets in contact with an obvi­
ously cool block of cordierite bearing gneiss. ln its youn ­
gest apical parts the intrusion is acsompanied, beside 
a rich aureole of lamprophyric dykes (NEMEC 1975), by nu ­
merous ore veins, which are part of the PelhFimov and Jih ­
lava ore district with Pb, Zn, Cu ( ± Ag, Au) mineralization. 
Other evidence for "high" Ievei intrusion are muscovite -
quartz - greisens, in places mineralized by scheelite, wol -

Table 1: Rb - Sr data from the Central Moldanubian Pluton 

Sampie Locality Rb Sr 87RbjB8 Sr "'Srt••sr 
ppm ppm 

3/88 Mysletice 297 79.0 10.9. .76483 ± 7 
13/83 Mrakotin 267 83.4 9.33 .75782 ± 14 
24/87 Mrakotin 291 71 .4 11 .9o .76913 ± 12 
2/88 l:_'anske Dubenky 320 67.8 13.8, .77802± 8 

23/1/87 Rasna 319 60.7 15.3, .78424±10 
23/2/87 Rasna 307 65.9 13.63 .77583 ± 8 
10/84 Racov 317 74.4 12.4. .77159± 6 

1/88 Horni Cerekev 345 69.1 14.5" .77895 ± 4 
C1 Cei'inek 364 47.4 22.4 .81359±12 
C3 Cei'inek 355 46.7 22.2 .81363± 8 
AB 135 BilyKamen 314 58.0 15.S. .78602±15 
45/85 BilyKamen 331 53.6 18.0, .79591 ± 8 
46/85 Bily Kamen 341 51 .2 19.4. .80172 ± 8 
47/85 Bily Kamen, 355 73.0 14.2, .77453± 5 

Srenriched 
49/85 BilyKamen 345 72.3 14.3, .77542 ± 7 
AB136 Bily Kamen 295 81.5 10.5, .75922 ± 20 
AB139 BilyKamen 289 108 7.82 .74462 ± 6 
AB 138 Bily Kamen 275 210 3.80. .72355±20 
AB 134 Bily Kamen 259 260 2.89, .71862± 6 
AB 137 Bily Kamen 260 .289 2.61, .71739± 13 
50/85 Borsov 230 159 4.19, .72685 ± 6 
26/1/87 Borsov 224 168 3.87, .72554± 8 
26/2/87 Borsov 226 160 4.11 , .72650 ± 10 
26/3/87 Borsov 221 159 4.03. .72615± 5 
27/87 Pavlov 201 493 1.187 .71068± 6 
33/86 Lipnice 311 138 6.57o .74168± 9 
34/86 Lipnice 307 80.3 11 .1 .76619 ± 11 

framite, and cassiterite, found SW, Wand NW of Jihlava in 
a f ine-grained variety (Bily Kamen type). ln the surround­
ings of Bily Kamen, xenoliths of cordierite migmatite, gran­
ulitic gn,eiss and amphibolite are sunken into the granite 
(VESELA 1976) indicating its position close to the roof. 

The homogeneity in chemical composition is reflected in 
the rather uniform distribution of the trace elements Rb 
and Sr (Table 1 ). All varieties of Eisgarn type granite are 
characterized by high Rb and low Sr content. Nevertheless, 
Eisgarn type granite s.str. and the other types show two 
distinct trends in the Rb vs. Sr diagram (Fig . 3), indicating 
two suites of granites. 

For this reason the age of the Eisgarn type granite s. str. 
was recalculated, rejecting the samples Cl and C3 which 
obviously belang to the second suite (Scharbert 1987). 

The newly calculated age is given now with 318 ± 7 m.y. 
with an initial Sr isotope ratio of .7143 ± 7. Sampies from 
the northern part of the pluton (see Fig . 1 and 4), sl ightly 
lower in Rb, lie on an isochrone defining an age of 303 ±6 
m.y. , which is significantly different from the age of the 
southern portion of the pluton . The high initial Sr isotopic 
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Fig . 3: Rb vs. Sr diagram. Eisgarn type granites from the Czech part of the 
Central Moldanubian Pluton (full circles) show a different trend than Eis­
garntypegranite s. str. (open circles). Rocks from the Jihlava Massif (full 
t riangles) and the Tfebic Massif (open triangles) are highly enriched in Rb 
and Sr. 
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Fig . 4: Sr evolution diagram of Eisgarn type granite from the Czech part of 
the Central Moldanubian Pluton. 
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Fig . 5: Sr evolution diagram of biotite - muscovite-andalusite bearing gran­
ite from Bily Kamen quarry. Most of the samples are enriched in Sr which 
Ieads to an unrealistic high age, that is, like the low initial Sr ratio errone­
ous. Three samples with the highest Rb/Sr ratios have been used for con­
struction of the isochrone of Fig. 4. 

ratio of . 7176 ± 7, the Rb and Sr concentrations (Table 1) 
and the content of alumosilicates reflect the provenance 
from malten sedimentary gneisses and places these intru­
sives among S-type granites. 

A peculiar case of disturbance in the Rb-Sr hausehold 
could be found in the fine-grained granite from Bily Kamen 
quarry. ln places, the fresh looking samples show devia­
t ions from the average Rb and Sr content. ln thin sections 
they exhibit altered feldspars . This hydrothermal alteration 
certainly is in connection with NW-SE and NE-SW striking 
faults along which the light granite changes to pinkish grey 
and greenish grey colour. Due to metasomatic alteration 
the Rb content slightly decreases, while Sr is highly en­
riched (Table 1 ). Nevertheless all samples are linearly ar­
ranged in a Sr evolution diagram (Fig . 5), and an age of 356 
m.y. can be calculated, which is absolutely meaningless. 
Following points argue against a geological significance of 
this date: Eisgarn type granite has a uniformly low Sr con­
tent, the low initial Sr isotopic ratio of .7041 ± 3 which 
would point to low crustal or mantle origin , is in severe 
contradiction to the content of andalusite, sillimanite, and 
muscovite. 

With the dating method applied we could not resolve age 
differences of varying textured granites. They are either too 
small or more likely the granites are contemporaneous and 
15 million years younger than Eisgarn type granite s.str. in 
the southern part of the pluton . Eve!l where texturally dif­
ferent granites are exposed like in Rasna quarry (Piate 1) 
we do not see a relative sequence of intrusion. There is 
a sudden change in texture from almost equigranular to 
porphyric. 

Our data are in good agreement with the Iead model age 
of 290 m.y., LEGIERSKY (1973) has given as the time of 
mineralization connected with the intrusion of the pluton . 
A great discrepancy arises if we compare our data with 
those given by GOROCHOV et. al. (1983) . The isochrone 
they present obviously is a mixing line of different types of 

granitic rocks. From their data we identify fine-grained Lip­
nice, Pavlov and Borsov intrusives, which certainly come 
from sources with different Sr isotope compositions. 

ln the northern part of the pluton we sampled granitoids 
(Fig. 6) which - with the exception of one Lipnice sample 
- are geochemically different from Eisgarn type (Table 1 ). 
So far we have not been successful in dating these rocks. 

Cordierite bearing anatectic migmatite 
ln the cover of the Central Moldanubian Pluton in the Jih­

lava area we find cordierite bearing migmatites of the phle­
bite-stromatite type. While blastic recrystallization oc­
curred in the substratum, anatexis without separation of 
the mobile portians led to the formation of migmatites of 
granitic composition (hybrid granites after KRUPICKA 
1968). Sometimes - due to the increased plasticity of the 
environment - they are of intrusive character. ln places 
they contain rotated inclusions of biotite bearing migma­
tites, cm to dm large xenoliths of fine-grained biotite and 
pyroxene bearing paragneisses, and of amphibolites. The 
x~noliths are oval with or without sharp boundaries (VESE­
LA et al. 1988). 

We sampled cordierite bearing anatectic migmatite with 
discordant contacts to the phlebite-stromatite type migma­
tite from the highway construction site W of the town of 
Jihlava (Fig. 6) . lt is macroscopically very similar to granite, 
but is a very irregularly granular rock. The texture is grani ­
t ic, in places the feldspars tend to grow as porphyroblasts 
up to ten mm in size. Quartz and plagioclase form a grano­
blastic mosaic. Quartz varies from 30 - 50%, plagioclase 
up to 20 %, potassium feldspar 3 - 8 %, muscovite 1 -
10%, and biotite up to 10%. Strongly pinitized cordierite is 
present up to 3 %. Accessory minerals are sillimanite, gar­
net, spinel , zircon, apatite, monazite and ore minerals. 

SMEJKAL (1964) reported K-Ar ages of 348m. y. on mi­
cas from a locality 30 km NW of Jihlava near Humpolec 
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Plate 1: Textura I variation of Eisgarn type granite. 1: Eisgarn type. granite s. 
str. from Aalfang (Wald11iertel , Austria). 2: sample from the quarry near 
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Mr<!kotin , 3: "porphyric" variety, quarry near Rasna, 4: "nonporphyric" 
variety, quarry of Rasna. 
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Fig. 6: Geological sketch map.based on the new geological map 22-23 J ih­
lava 1: 50 000 by M. VESELA 1988. 1: Moldanubian crystalline schists, un­
differentiated. 2: Two-mica granites of the Central Moldanubian Pavlov -
Slavnic, and Bily Kamen type. 3: Two-mica granite of Cerinek tYpe, textu­
rally most closely related to Eisgarn type granite s. str. 4: Anatectic cor­
dierite-bearing migmatite. 5: Significant faults . 6: Quarry in operation and 
abandoned . 7: Sampling site of anatectic cordierite-bearing migmatite. 

(~!g . 6). Recalculation with the constants of STEIGER & 
JAGER (1977) gives 335m. y. Our Rb-Sr analyses on whole 
rock samples and an apatite from Jihlava yielded an age of 
335 ± 3 m.y. (Table 2, Fig. 7). We interpret this age as the 
peak of Variscan metamorphism in this area . 

The Jihlava Massif 

The Jihlava Massif is situated in the Varied Group. lt in­
truded an antiform structure of NW - SE direction, dip­
ping to the E. The contact to the country rocks are sharp, in 
places discordant, partly concordant. At some sites the 
contact planes are tectonically rejuvenated . Notably at the 
eastern contact cordierite migmatites occur (VESELA 
1988). lnclusions of basic diorite, dm to tens of meters in 
size are found in the central parts of the massif, also xeno­
liths of the metamorphic country rocks, sometimes indicat­
ed by relictic clusters of garnet and sillimanite. The mela­
nocratic rocks are rich in biotite and pyroxene, sometimes 
amphibole bearing. They can be classified as quartz mon­
zonites to syenites (Fig. 2) . The rocks are massive, grey to 
greyish green in colour and fine grained. The texture is hyp­
idiomorphic-granular, in places slightly porphyritic. The 
mineral content comprises andesine, potassium feldspar, 
quartz, hypersthene, diopside, amphibole and accessory 
apatite, zircon, sphene, rutile, orthite, and ore, minerals. 
SMEJKAL (1964) reports K-Ar ages on biotite of 330 m.y., 
the age of the Jeclov pegmatitewas determined (TONIKA 
1970) tobe 300 m.y. 

Sampies for Rb - Sr age determinations were taken 
from the quarry in Jihlava river valley 1.3 km NE of Kosov, 
from the excavation of water piping 0.5 km SW of Velky 
Beranov and from an outcrop in the river valley 1 km NNE 

10 si/ZI 
2 Q 61J1_ LJ I 

31+ +I 71 G I 4-
0 2 3 L.km 

Table 2: Rb - Sr data from the anatectic cordierite-bearing migmatite 
west of Jihlava 

Sampie Rbppm Srppm 87Rb/88Sr 87Sr/88Sr 
number 

15/83 153 171 2.592 .72439±10 
16/83 111 149 2.175 .72237±6 
17/83 122 169 2.098 .72197±7 
18/83 143 182 2.287 .72285±15 
19/83 104 151 1.998 .72151 ±7 
19/83/ Apati- 3.98 153 .075, .71236±15 
te 

of Radonin. The rock is characterized by high Rb and Sr 
contents (Table 3, Fig . 3) . The spread in Rb/Sr ratios is poor 
and the samples scatter around an errorchrone (Fig . 8), that 
was constructed including one apatite sample. Due to the 
scatter it is not possible to determine a precise age, a best 
estimate is 325 m.y. with an initial Sr isotope ratio of~.712. 

ln the quarry of Kosov dykes of tourmaline bearing aplite 
and of granitic composition had been sampled as weil. 
Aplite yielded an age of 314 ± 3 m.y. with a high initial Sr 
ratio of .7180 (Fig . 9, Table 3). The granitic samples (Fig. 10, 
Table 3) produced an age that is older than the host rocks. 
This date of 357 m.y. and the Rb and Sr content point to 
a close relationship to Bily Kamen type granite that was in­
terpreted as being metasomatically altered, and thus is an 
erroneous age. From the vicinity of the Jihlava Massif, S of 
the community of Komarovice a sample of baryte was in­
vestigated, that accompanies the Pb, Zn, Cu mineralization. 
Nothing clear can yet be said about the provenance of the 
material with regard of the Sr isotope ratio. 

267 



MAGMATISM AND METAMORPH18M 

0.725 

0.720 

0.715 

335! 3m.y. 
Sr0 0. 71199 :!: 0.00007 

Fig. 7: Isochrone of whole rock 
samples and one apatite 
from anatectic cordierite­
bearing migmatite. 
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Fig. 8: Sr evolution diagram of 
ten whole rock and one apa­
tite samples from the Jihla­
va Massif. The best esti­
mate on age is 325m. y. , but 
must be regarded with res­
ervation. 
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Fig . 9: Isochrone of tourmaline bearing aplites from the quarry of Kosov. 

The neble Massif 

lt forms a triangular shaped body, which discordantly 
penetrates at t~e western margin the rocks of the Varied 
Group (VESELA 1986). The bulk composition is very var­
iable. Porphyric melanocratic amphibole and biotite bear­
ing granites to melanocratic quartz syenites prevail. They 
consist of K-feldspar, plagioclase (oligoclase to andesine) , 
quartz, biotite, and amphibole with accessory apatite, 
sphene, zircon, orthite, often epidote, and ore minerals. ln 
places syenites with rare rhombic pyroxenes are frequent. 
The coarse-grained and porphyric granitic varieties contain 
feldspar phenocrysts up to four cm in size, more basic 
types of 1.5 - 2 cm size. ln the border zones and inside the 
massif occurs a fine-grained facies with potash feldspars 
of mm size and isolated phenocrysts one cm long, and irre­
gularly dispersed plagioclase grains. ln the massif compar­
atively large blocks of crystalline schists along mylonite 
zones can be mapped. There occur also numerous dark 
streaks and schlieren which can not unequivocally be 
proved as being the rests of assimilated country rock mate­
rial. Near the margins of the massif elongate, lenticular 
melanocratic inclusions of metabasite were observed, 
many of dioritic composition. 

The geocl)emical composition of the TFebic Massif va­
ries. BUBENICEK (1968a, 1968b} reports a decrease in acidi ­
ty from S to N and from W to E. He assumes that the nor­
thern and nothwestern halves belong to higher parts of the 

· body, which have taken up and assimilated material, while 

20 30 

S of the town of TFebic uncontaminated and therefore 
more acid material crops out. We observe a similar trend in 
Rb - Sr geochemistry: samples close to the northern bor­
der are rich in Sr. Sr decreases going south to Rudikov and 
Kamenna, being lowest in Vladislav. Rb obviously de-
creases only slightly (Table 4, Fig . 2) . · 

We took samples from the following localities : Rehorov, 
road cut 1 km NNE (fine-grained basic facies and basic in­
clusion) and 3 km NNE of the community; Velke Mezirici, 
road cut N of the city, quarry of Kamenna, boulders 1 km 
S of Rudikov, and quarry of Vladislav, 3 km E of TFebic. Iso­
tope analyses of Sr failed to produce geochronological da­
ta (Fig . 11 ). From the geological description we know that 
the rocks are of most heterogeneous composition. Obvi ­
ously many parts of the massif represent "mixed" rocks of 
basic composition low in radiogenic Sr and Rb (samples AB 
184 - 187) and granitic material. The high concentration of 
Rb along with a high Sr content is a unique geological fea ­
ture not often encountered within granitoid rocks. These 
rock types exposed in the TFebic and also in the Jihlava 
Massif put the problern on the origin of granites which are 
highly enriched in Rb, K, and Mg (HOLUB 1988). ln cases 
like these the Rb - Sr method has reached the Iimits of 
applicability, and other methods of dating must be envi­
saged. 

Methods 

Rb and Sr have been determined by isotope dilution 
techniques. 87 Sr/88Sr was calculated from spiked samples. 
For isotope ratio measurements a VG MM 30 solid source 
mass spectrometer was used. For calculations the con-
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Fig. 10: Isochrone of granitic rocks from the quarry of Kosov, exhibiting the 
same peculiarities like Bily Kamen type granite (Fig. 6) . For the same rea­
sons this "age" must be rejected. 

stants given in STEIGER & JÄGER 1977 have been used, 
with A. 87 /Rb = 1.42 x 10- 11 x a- 1

• The isochrones are calcu­
lated by the method of YORK 1969 following the program 
of McSAVENNY in FAURE 1977, using model 1, where all 
sample points are weighted equally. All errors quoted are 
on the 95% confidence Ievei (2a). Errors on 87Rb/86Sr are 
assumed to be 1 %, 2a errors on 87Sr/86Sr are the standard 
error on the mean. 
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Abstrakt 

Rb - Sr analyzy moldanubic­
kych hornin z sirsiho okoli Jihla ­
vy pi'inesly tyto V'(sledky: Cen­
tralni moldanubicky pluton je 
nekolikanasobnou intruzi, V niz 
peraluminiova zula eisgarnske­
ho typu vykazuje v severni casti 
stari 303 ± 6 mil. Iet s pocatec­
nim pomerem radiogenniho Sr 
.7 176 ± 7, je tedy o 15 mil. Iet 
mladsi nez eisgarnska zula jiz­
nich casti na rakouskem uzemi. 
Lokalne metasomatickymenena 

Zusammenfassung 

Rb-Sr-Analysen moldanubi­
scher Gesteine aus der weite­
ren Umgebung von Jihlava er­
gaben folgende Resultate : Der 
Zentralmoldanubische Pluton 
ist eine multiple Intrusion aus 
peraluminosem Eisgarner Gra­
nit, der im nördlichen Teil ein 
Alter von 303 ± 6 Mio. J . hat 
bei einem Sr-Initial von 
.7176 ± 7 und somit um 15 Mil­
lionen Jahre jünger ist als der 
Eisgarner Granit in den südli-

Table 3: Rb - Sr data from the J ihlava Massif 

Sampie Locality Rb Sr 87Rb/86Sr 87Sr/86Sr 
ppm ppm 

Syenite 

AB 142 Kosov 315 586 1.55, .71908 ± 10 
AB 143 Kosov 304 603 1.45. .71875 ± 11 
AB 144 Kosov 334 634 1.52. .71927±14 
AB 145 Kosov 361 425 2.46. .72336 ± 6 
AB 146 Kosov 339 425 2.321 .72296 ± 3 
AB 179 Kosov 313 513 1.n, .72023 ± 8 
AB 181 Kosov 363 419 2.51a .72381 ± 12 
AB 183 Kosov 333 450 2.15, .72206±14 
7/84 Beranov 398 379 3.04, .72565 ± 21 
36/86 Radon in 340 403 2.45, .72276±14 
AB 143/Apa- Kosov 6.3, 98.6 .18. .71261 ± 10 
tite 

Tourmaline-bearing aplite, Kosov 

G1 152 32.6 13.6, .n921 ±14 
G3 144 36.3 11 .6, .76941 ± 10 
G4 137 43.0 9.2, .75957 ± 8 
G5 1n 17.7, 29.4a .84894 ± 21 
AB 140 143 41 .5 10.0. .76271 ±15 

Granitic dykes, Kosov 

Gr1 324 51 .9 18.2a .79744±14 
Gr2 314 59.7 15.3a .78242± 4 
Gr3 202 274 2.13. .71458± 5 
Gr4 312 59.8 15.2, .78160 ± 6 
Gr5 349 50.4 10.2 .80541 ±13 
Gr6 325 52.9 18.0, .79665 ± 5 
41 /86/Barite Komarovice 79. 4438 .0005 .71407± 6 

Table 4: Rb - Sr data from the Tfebic Massif 

Sampie Locality Rb 
ppm 

VM1 Velke Mezifici 417 
VM2 Velke Mezifici 381 
VM3 Velke Mezifici 389 
VM4 Velke Mezifici 379 
VM5 Velke Mezifici 401 
AB 147 Rehofov 360 
VM6 Rehofov 371 
VM7 Rehofov 374 
8/84 Rehofov 372 
9/84 Rehofov 351 
52/85 Rehofov 367 
AB184 Rehofov, basic 171 

inclusion 
AB 185 Rehofov, basic 168 

inclusion 
AB 186 Rehofov, basic 131 

inclusion 
AB187 Rehofov, basic 171 

inclusion 
37/86 Rudikov 365 
25/87 Kamenna 324 
38/86 Vladislav 333 

zu la vykazuje abnormalne vyso ­
ke stari (356 mil. Iet), jez nema 
geologicky V'(znam. Vrchol va ­
riske metamorf6zy byl u ana­
tektickeho cordieritickeho m ig ­
matitu stanoven na dobu pi'ed 
335 ± 3 mil. Iet. Neobvykly 
Rb - Sr chemismus syen ito id ­
nich az granitoidnich hornin ji­
hlavskeho a ti'eb icskeho masivu 
ukazuje na jejich komplikovany 
vznik, jehoz dobu nelze urcit 
pomoci uzite metody. Turmali -

Sr "' Rb/86Sr 87Srf86Sr 
ppm 

415 2.86o .72630± 7 
465 2.38. .72404±10 
453 2.50o .72463±19 
452 2.43, .72432±15 
418 2.79o .72599 ± 8 
430 2.43. .72291±20 
415 2.60o .72471 ±12 
406 2.67, .72494±13 
478 2.25. .72214± 9 
424 2.40. .72307±15 
479 2.22. .72273± 9 
541 .92, .71272±10 

429 1.13. .71466±12 

395 .96, .71416±13 

447 1.11, .71415±15 

315 3.36. .72701±13 
344 2.73a .72551 ± 11 
288 3.36, .72704± 9 

chen Teilen auf österreichi ­
schem Gebiet. Ein lokal meta ­
somatisch veränderter Granit­
typ ergibt ein abnormal hohes 
Alter (356 Mio. J.) , das geolo­
gisch bedeutungslos ist. Der 
Höhepunkt der Metamorphose 
wurde an anatektischen cordie­
ritführenden Migmatiten mit 
335 ± 3 Mio. J . bestimmt. Sye­
nitische bis granitische Gestei­
ne der Massive von Jihlava und 
Ti'ebic haben eine komplexe 
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nicky aplit v jihlavskem masivu 
vykazuje stai'i 314 ± 3 mil. Iet 
s pocatecnim pomerem radio­
genniho Sr .7180 ± 7. 

Entstehung und eine unge­
wöhnliche Rb- und Sr- Chemie. 
Sie können mit der angewand­
ten Methode nicht datiert wer­
den. Turmalinführende Aplite 
aus dem Jihlava-Massiv haben 
ein Alter von 314 ± 3 Mio. J . 
mit einem Sr-Initial von 
.7180 ± 7. 

DAS HISTORISCHE BEBEN VON 1768 
IN NIEDERÖSTERREICH 
NACH EINER MAKROSEISMISCHEN STUDIE 
VON K.U.K. HOFMATHEMATICUS JOSEF NAGEL 

Kay Arie, Universität Wien, Institut für Meteorologie und 
Geophysik, Wien, Austria 

Einleitung 

Das Erdbeben vom 27. Februar 1768 ist das zweitstärkste 
Ereignis in Niederösterreich seit Beginn der Chroniken im 
Jahre 1201. Es wurde nachweislich in weiten Teilen Un­
garns und der CSSR wahrgenommen. Die Schwere des 
Ereignisses läßt sich auch daran messen, daß durch ein 
volles Jahrhundert, bis 1868, in Wiener Neustadt eine kirch­
liche Gedenkfeier abgehalten wurde. 

Der primäre Gegenstand dieser Arbeit ist die Nachbear­
beitung der Bebenmeldungen zur Darstellung der Isosei­
stenkarte und auch eine Würdigung der makroseismischen 
Arbeit des k. k. Hofmathematicus Josef Nagel und des k. k. 
Astronomen Dr. phil. Pater Hell. Nagel wurde 1749 zum 
Hofmathematiker ernannt. Er wurde 1772 Direktor der phy­
sikalischen und mathematischen Studien an der Wiener 
Hohen Schule und Präsidiumsmitglied der philosophischen 
Fakultät. 

Bisherige Untersuchungen 

Verschiedene Autoren haben sich bisher mit diesem 
Beben beschäftigt. Prochazkova und Drimmel, 1983, haben 
nach Sichtung des Archivmaterials in Prag, Bratislava und 
Wien die Isoseiste 4° MSK angegeben. 

Im Atlas of lsoseismal Maps der Akad . d. Wiss. , Prag 
1978, wurden einige Intensitätsangaben in der CSSR bis 
zum 51. Breitengrad dargestellt. 

Die erste Maximalintensitätsangabe (10 = so MSK) und 
Angabe des Epizentrums findet sich bei Taperezer und 
Trapp, 1950. Suess, 1873, widmet diesem katastrophalen 
Naturereignis einen eigenen Abschnitt in seiner Arbeit über 
die Erdbeben in Niederösterreich. Hier wurde 
hauptsächlich die Uhrzeit und Lage des Hauptstoßes 
bestätigt, verschiedene Vor- und Nachbeben chronologisch 
festgehalten. 

Radics, 1906, gibt nun detailliert den Inhalt des Berichtes 
von Nagel wieder, den er, wie auch Suess, 1873, als die 
Hauptquelle der bis dato erschienenen Schriften ansieht. 
Die Definition von Linien vergleichbarer Schadenwirkung 
(derzeitige lsoseistenkarten) wurde zum ersten Mal von 
Mallet, 1862, nach einer wissenschaftlichen Untersuchung 
des Neapelbebans von 1857 durchgeführt. Nahezu 90 Jahre 
vorher hat Josef Nagel wohl die erste .. makroseismische 
Forschungsreise" unternommen und seinen offiziellen Be­
richt am 22. Dezember des gleichen Jahres an die Kaiserin 
Maria Theresia erstattet (s. Abb. 1 ). 

Dieser Bericht ist objektiv und fachmännisch verfaßt, 
gibt die damalige Denkweise und den Wissensstand wieder 
und ist unentbehrlich für die Beurteilung der Intensität. 
Nagel reiste damals von Ort zu Ort, suchte und befragte die 
.. studierten " Leute, von denen er sich - berechtigterweise 
- die konkretesten Aussagen erwartete, stellte ihre Mei-
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nungen dar und kommentierte sie. Er besichtigte Schäden 
an Gebäuden und die Auswirkungen des Bebens, beschrieb 
und philosophierte über den Ursprung des Ereignisses, 
seiner Wesenheit und seiner Verbreitung. 

Beschreibung der damaligen Untersuchung 

Also wird dem Hofmathematicus Joseph . Nagel al­
lergnädigst befohlen, sich dahin, wo es nöthig seyn 
möchte, zu verfügen, um zuverlässige Nachricht einzuzie­
hen, was sich an einem oder dem anderen Orte eigentlich 
zugetragen hätte. 

Daraufhin begibt sich Nagel auf eine etwa vierwöchige 
Reise, deren Strecke und Ortschaften in der Abb. 2 darge­
stellt sind. 

ln Baden (I = 6° MSK) berichtet ihm der Landschafts-
. . apotheker Herbst, .. so bald es Tag geworden, zu d.!3n dorti­

gen Bädern geeilet, um die etwa vorgegangene Anderung 
wahrzunehmen; wo er dann auch das Wasser etwas trüb 
gefunden, einen häufigem Zufluß der Quellen und deren 
mehrere Schwängerung mit schwefelichen Theilen, folglich 

Abb. 1: Titelblatt des am 22. Dezember 1768 an die Kaiserin Maria Theresia 
erstatteten und veröffentlichten Berichtes des Hofmathematicus J. Nagel. 
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