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GEOCHEMISTRY OF THE ZELEZNE HORY PLUTON (EASTERN
BOHEMIA)

(Tabs. 2)

Abstract: The authors have studied chemical variations in the
granitoids and gabbroids of the Nasavrky massil, situated in the
south-eastern part of the Zelezné hory Hills (eastern Bohemia).
For comparison with the granites of this massif they also discuss
some peirochemical dala on the biotite granite which is the
predominant rock of the Chvaletice massif located in the north-
western part of the Zelezné hory Hills. According to the recent
regional division of the Bohemian massif the Nasavrky and Chva-
letice massifs constitute a common unit — the Zelezné hory pluton.

Geochemical trends confirm that the magmatites of the Nasa-
vrky massil do not constitule one continuous evolution series. The
crystallization history of the massif is complicated even within
individual magmatic formations. Close genetic relationships may
only be postulated between some granodiorites of the central part
of the Nasavrky massifl and the granites ol the voleano-plutonic
Krizanovice Formation.

Pesove: Apropsl navuain BeuccTBennbe BAPHAILIN B FPaliiTOINBLIX
I radhipolannx ropaex nopodax Hacaspuxoro saccupa 10.—B. HacTH
Aeneznuix rop. C neabio cpapienist ¢ rpannTaMi 3TOro MaccHsa ohCy K-
AAMHCh  TAKMKE  HEKOTOPbIE  HETPOXHMIYECKNE 1alible  OHOTHTHYCCKOrO
rpanita, spasiollerocs npeodaalaounteil dopodoil XBaJAeTHIKOro Macci-
Ba B C—3. vacti Reaesunix rop. Coraacio nocieiiemy perionaibiomy
paszaeqettino Hewekoro saccusa, Macaspucindt i Xsaaerniknit Maccusb
0Gpaavior oduiee Tedo — ZReaeanoropeknii mayron.,

Ceoxmyuueckne Tpewist noraepRaa0T, uto Marsatnro Hacanpukoro
MACCHBA HC NPEACTABANIOT cOOO O NenpepLiBUbHT IBOJOUIOIHLIT PSL
Hetopist kpueraaiinsaiin mayrona CAomsia ke B PAMKIX OTACABHLIX
sMarsatinuecknx  (opmainii. Bojee  TecHble  rEHETHUCCKHE  OTHOMIEHIS
MOAHO HPEANOIATaTE TOALKO MEHILY HEKOTOPLIMIL FPaloiHOpUTaMil Hel-
Tpadbioit vact Hacanpikoro staccnpa i rpannronanoi Kpaikanosexoit
(hopyMateii, KoTopas cunracTes caMoil Moa0100 enmuell Bapiueckoro
TERTOHOMATMATHICCKOrO ILHK A,

The authors have studied chemical variations in the magmatites of the Ze-
lezné hory pluton in eastern Bohemia. The pluton comprises the Chvaletice
massif in the north—western part of the Zelezné hory Hills and the Nasavrky
massif in their south-eastern part. The Chvaletice massif consists of pinkish
biotite granite, in which minor bodies of gabbroid intrusives are emplaced.

The composition of the Nasavrky massif is very heterogeneous for which the
complicated magmatic and metamorphic history is responsible. The predominant
lype in the northern part of the massif is the leucocratic Kiizanovice biotite
K-granite. It is pinkish-grey to reddish in colour. of highly varying texture
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and presumably passes eastwards into volcanogenic rocks of rhyolitic and
rhyodacitic composition. In the southern part of the massif there is a subvolcanic
complex ol the leucocratic Vieradov albite granite which grades into albite
quartz porphyry. Effusive derivatives of the Vseradov granite are the quartz
keratophyre and quarlz-free keratophyre of the neighbouring volcano-
sedimentary Vilanov Formation. On the basis of the geological investigations
the rocks ol the volcano-plutonic VSeradov Formation are placed in the late
Cadomian magmalic cyecle and those of the Krizanovice Formation in the
later phases of the Variscan tlectono-magmatic cycle. (Vachtl, 1979).

The granitoids (granodiorite, lonalite to quartz diorite) in the central part
of the Nasavrky massif show a considerable variability both in chemistry and
texture. Besides the rocks with granitic texture, in some parts there are rock
lypes with a more or less distinet plane parallel texture. These were produced
by hybridization, granitization and migmatization of supracrustal sedimentary
and volcano-sedimentary complexes. Gabbroes and diorites forming large and
minor bodies throughout the Nasavrky massif are also of varied composition.
A part of them are intrusives but the by far predominant part represent
recrystallized relics of the metabasites that formed the mantle of the massif
(Knotek, 1976).

Consistent with the wide spectrum of petrographic rock types ranging from
the pyroxene—hornblende gabbro to leucocratic granite is the considerable
variation in the contents of most of the petrogenic elements. The distribution
of ome minor and trace elements and their relationship to the bulk composition
have been studied on a set of 90 samples, and the individual magmatic for-
malions were compared on the basis of chemical variations. Although the set
of samples was incomplete and all the analytical data were not of the same
value, the following regularities could be derived from the results:

The accumulation of most microelements in the rocks of the Zelezné hory
pluton is relatively small. They are most deficient in the granitoids of the
volecano-plutonic Vieradov Formation.

The granites of the Chvaletice massif show the highest chemical homogeneity.
A characteristic feature is the presence of ore elements Cu, Pb, Cr and Ni to
the detriment of typical lithophile elements that have been discriminated in
the rocks.

The macro- and microchemical composition of the granitoids of the volcano-
plutonic Kiizanovice Formation is more varying. The high Ba concentrations,
increased Cr and Ni, and a considerable variation of most of the petrogenic
elements are lypical of this unit. The overall distribution of elements indicates
that these rocks were forming within a relatively broad interval of tempera-
tures and pressures and very likely during several phases. Their polyphasal
development and subvolecanic character have also been inferred by Vachtl
(1975) Irom their textural variability, and by Chlupacova et al. (1977)
from the inhomogeneous distribution of Th and from the differences in the
U and K contents,

An extreme geochemical inhomogeneily has been assessed for the voleano-
plutonic Vieradov Formation in the southern part of the Nasavrky massif.
The albite granite, albite quartz—porphyry and keratophyre of this unit do not
conlain any of the minor and trace elements studied. We presume that the
primary composition of this old magmatic association had been substantially
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Al.Oy 12.63 | 12.77 16.13 17.34 18.86 12.74
Fe,0, . 150 | 1.75 1.81 399 | 534 | 1.04 |
FeO | 0.34 [ 0.44 . 3.26 | 5.40 | 5.22 1.01 |
MnO | 0.05 | 0.04 | 0.08 | 019 0.23 0.03
MgO 0.32 0.58 | 2.14 4.96 5.88 0.63
CaO 1.24 1.22 3.43 9.13 | 11.91 1.08
| Na,O 5.24 2.88 i 3.79 3.35 1.95 3.59 |
K,O 0.34 359 | 337 | 088 0.55 3.63
| P,O; 010 | 0.07 | 019 021 | 027 | 0.05
H,0* 0.75 0.92 069 | 093 | 130 | 0.47
H.O~ I 0.24 0.21 0.12 L. 019 I 0.26 | 0.23
|
M. the mumber of samples

#*

with their effusive derivates

altered during the postmagmatic stage (Vachtl, 1972, 1975). The escape of
some mobile elements might have been caused by metamorphic processes of
a high intensity. The VSeradov granite also agrees with the pre-Variscan
granites of the Bohemian Massif in the sub-clarke contents of the radioactive
elements (Chlupac¢ova etal, 1977).

The volcanic equivalents of both the chief granite types of the Nasavrky
massif have nearly identical chemical properties with those of the plutonic
(or subvolcanic) members. The only essential difference is in the values of the
solidification index which indicates an earlier origin of the volcanites (Vachtl,
1971, 1972; Fiala, 1978).

The granodioritic and tonalitic rocks in the central part of the Nasavrky
massif appear to be the main carriers of microelements; this would point to
the anatectic origin and contamination by rocks of the original mantle of the
massif. Information analytical tests indicate an accumulation of Ba, Rb, Pb, Sn,
Ni and particularly of Cr, whose average content exceeds the clarke by almost
one order of magnitude.

The basic rocks of the Nasavrky massif are characterized by a moderately
increased content of Mn, V and Li. The distribution of Ni, Cr and Li shows
the greatest anomalies; it is quite atypical of the gabbroid rocks and corresponds
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Table 2
Mean trace element contents (ppm) of the magmatites in the Zelezné hory pluton
(Eastern Bohemia)

Nasavrky massil Chvule}l_ce
oo 2 o massif
albite* biotite* granodiori- AR e hiotite
granite granite te, tonalite basic roeks granite
3 ; central e Tats
Vs:eyadnv Kl:u(:nr_::f]— part of the diorite gabbro Ch\l-alr_nce
ype ceLRE massil ype
n=797 n = 24 n = 36 n=7 n=11 n=7"7
Ba 480 14594 T40 438 Th 355
Sr 249 194 488 283 272 106
Rb 182 154 193 55 45 144
Li 11 20 3 44 449 22
B — 20 17 — — —
Ga e 15 — — - 15
Y — 20 17 — = =
Nb — 20 20 — — —
Zr — 127 — —_ — —
16 ph 1.9 3.9 .6 21 8 6.5
Th** 1.0 24.0 15.1 4.4 1.9 16.8
Cr 14 44 166 63 53 40
v 11 22 103 250 284 19
Ni 51 14 41 25 17 14
zn — 30 7 — — 52
Cu [ 17 18 44 66 34
Pb — 22 24 — - 32
Sn — 5 b —_ — 10
n the number ol samples
* with their effusive derivates
EE 0

calculated from Chlupac¢ova et al. (1977)

to that in the granites. The geochemical discontinuities combined with the
results of petrological investigations provide evidence that these rocks arz
not ol the same genesis.

Geochemical trends confirm that the magmatites of the Zelezné hory pluton
do not constitute one continuous evolution series. The crystallization history
ol the pluton is complicated even within individual magmatic formations.
Close genetie relationships may only be postulated between some granodiorites
ol the central part of the Nasavrky massil and the granites ol the volcano-
plutonic Krizanoviee Formalion.
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