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L U D Ě K M I N A R I K * — MIROSLAV K N O T E K * * — J O S E F VACHTL*** 

GEOCHEMISTRY OF THE ŽELEZNÉ HORY PLUTON (EASTERN 
BOHEMIA) 

(Tabs. 2) 

A b s 1 r a c t : T h e a u t h o r s have s tudied chemical var ia t ions in the 
grani to ids and gabbroids of the N a s a v r k y massif, s i tuated in the 
south-eas tern p a r t of the Železné hory Hills (eastern Bohemia) . 
For compar i son wi th t h e grani tes of this massif they also discuss 
some pet rochemica l d a t a on the bioti te g rani te w h i c h is the 
p r e d o m i n a n t rock of t h e Chvalet ice massif located in the n o r t h ­
w e s t e r n p a r t of the Železné hory Hills. According to t h e recent 
regional division of t h e B o h e m i a n massif t h e N a s a v r k y and Chva­
letice massifs const i tute a c o m m o n unit — the Železné hory pluton. 

Geochemical t r e n d s confirm t h a t the m a g m a t i t e s of the Nasa­
vrky massif do not const i tute one cont inuous evolution series. The 
crystal l izat ion history of the massif is complicated even w i t h i n 
indiv idual m a g m a t i c formations. Close genetic re la t ionships m a y 
only be postulated b e t w e e n some granodior i tes of the cent ra l p a r t 
of the N a s a v r k y massif and t h e grani tes of the volcano-plutonic 
Křižanovice F o r m a t i o n . 

P e 3 K) M e: Airrophi n:)yLi;i.;iii BemecTBeniibie BÍI pna nim B rpainiTOHÄHbix 
ii niôópoiuiibix ropHbix nopo.iax HacaBpuKoro waccHBa 10.—B. Marni 
}KeJie3i!ux rop. C uejibio cpaBiieHHfl c rpammiMii STOro Maccmsa o5cy>i<-
ÄajiHCb TaioKe HeiiOTopwe iieipoxiíMimecKiie aaiiiibie óiiOTiiTHiecKoro 
ipaiiura, HHJiaiouierocH npeoĎJiaiunomeň nopo/ioň XBajieTHiiKoro Maccii-
Ba B c.—3. iacTH }Kejie3Hbix rop. Couiaciio nocne;iHeMy penionajibHOMy 
pa3ziejiennio MeuicKoro Mamina, HacaBpm<nň H XBajieTHUKiifi wacciiBbi 
o6pa3yioT oom.ee TCJIO — }Ke.iie3iioropcKHii IUIVTOH. 

feoxHMiiMecKHe jpei-Ubi iio;LTnep>KnaioT, MTO MarwaTHTbi HacanpuKOľo 
MaccHBa ne npe/iCTan.'iíiioT coóoň o;um uenpepuBiibiň SBOJiiomioiiHbiii pn/r 
HcTopiisi KpncTa.i.'iii3aun[i njiVTOHa c;io>Kiia ;ia>i<c B paMKax oTjcJibHbix 
MarManmecKiix (popMam-iň. Bojiee Teciibíc reneTiuiecKiie oTiiomeiinH 
MO/KHO iipe.'ino.'iaraib TOJibKo MOK.IV iieKOTopbiMH ľpanoiuiopiiTaMii ncu-
Tpajibiioň Mac™ HacaepuKoro Maccima ii rpaiiiiTOH/moi'i Kp>i<H>KanoBCKoii 
(popMaiuieň, KoTO]iasi cnnacTcsi caMofl Mo.'ioaoň eaiinimcn BapiiccKoro 
TeKTOHOMai'MaTiľiei'Koľo miK.'ia. 

T h e a u t h o r s h a v e s t u d i e d c h e m i c a l v a r i a t i o n s in t h e m a g m a t i t e s of t h e Ž e ­
l e z n é h o r y p l u t o n in e a s t e r n B o h e m i a . T h e p l u t o n c o m p r i s e s t h e C h v a l e t i c e 
mass i f in t h e n o r t h — w e s t e r n p a r t of t h e Ž e l e z n é h o r y Hi l l s a n d t h e N a s a v r k y 
mass i f in t h e i r s o u t h - e a s t e r n p a r t . T h e C h v a l e t i c e mass i f c o n s i s t s of p i n k i s h 
b i o t i t e g r a n i t e , in w h i c h m i n o r b o d i e s of g a b b r o i d i n t r u s i v e s a r e e m p l a c e d . 

T h e c o m p o s i t i o n of t h e N a s a v r k y m a s s i f is v e r y h e t e r o g e n e o u s for w h i c h t h e 
c o m p l i c a t e d m a g m a t i c a n d m e t a m o r p h i c h i s t o r y is r e s p o n s i b l e . T h e p r e d o m i n a n t 
t y p e in t h e n o r t h e r n p a r t of t h e m a s s i f is t h e l e u c o c r a t i c K ř i ž a n o v i c e b i o t i t e 
K - g r a n i t e . It is p i n k i s h - g r e y t o r e d d i s h in co lour , of h i g h l y v a r y i n g t e x t u r e 
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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 of the leucocratic Všeradov albite granite which grades into albite 
quartz porphyry. Effusive derivatives of the Všeradov granite are the quartz 
keratophyre and quartz-free keratophyre of the neighbouring volcano-
sedimentary Vitanov Formation. On the basis of the geological investigations 
the rocks of the volcano-plutonic Všeradov Formation are placed in the late 
Cadomian magmatic cycle and those of the Kŕižanovice Formation in the 
later phases of the Variscan tectono-magmatic cycle. (V a c h 11, 1979). 

The granitoids (granodiorite, tonalite 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 
types with a more or less distinct 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 
( K n o t e k , 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 some 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
mations 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 Železné hory 
pluton is relatively small. They are most deficient in the granitoids of the 
volcano-plutonic Všeradov Formation. 

The granites of the Chvaletice massif show the highest chemical homogeneity. 
A characteristic feature is t h e presence of ore elements Cu, Pb, Cr and Ni to 
the detr iment of typical l ithophile elements that have been discriminated in 
the rocks. 

The macro- and microchemical composition of the granitoids of the volcano-
plutonic Kŕižanovice Formation is more varying. The high Ba concentrations, 
increased Cr and Ni, and a considerable variation of most of the petrogenic 
elements are typical of this unit. The overall distr ibution 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 subvolcanic character have also been inferred by V a c h t l 
(1975) from their textural variability, and by C h 1 u p á č o v á et al. (1977) 
from the inhomogeneous distribution of Th and from t h e differences in the 
U and K contents. 

An extreme geochemical inhomogeneity has been assessed for the volcano-
plutonic Všeradov Formation in the southern part of t h e Nasavrky massif. 
The albite granite, albite quar tz—porphyry and keratophyre of this unit do not 
contain any of the minor and trace elements studied. We presume that the 
pr imary composition of this old magmatic association had been substantially 
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T a b l e 1 
Mean chemical composition (wt. %) of the magmatites in the Železné hory pluton 

(Eastern Bohemia) 

N a s a v r k y massif 

a lbi te* 
g r a n i t e 

Všeradov 
t y p e 

SiO, 
T i 0 2 
A1 2 0 3 
Feo0 3 
F e O 
M n O 
MgO 
CaO 
N a 2 0 
K , 0 
P2O5 
H 2 0 + 

H 2 Q -

n = 9 

77.32 
0.15 

12.63 
1.50 
0.34 
0.05 
0.32 
1.24 
5.24 
0.34 
0.10 
0.75 
0.24 

biot i te* 
g r a n i t e 

g ranodior i-
te, tonal i te 

Kř ižanov i- 1 c^n tľ a
t

1. 
ce type ' p a r t o f . t „ h e 

1 massif 

n = 6 n = 12 

1 1 

74.68 64.79 
0.23 

12.77 
1.75 
0.44 
0.04 
0.58 
1.22 
2.88 
3.59 
0.07 
0.92 
0.21 

0.56 
16.13 

1.81 
3.26 
0.08 
2.14 
3.43 
3.79 
3.37 
0.19 
0.69 
0.12 

basic 

diori te 

n = 7 

51.64 
1.11 

17.34 
3.99 
5.40 
0.19 
4.96 
9.13 
3.35 
0.88 
0.21 
0.93 
0.19 

rocks 

g a b b r o 

n = 11 

46.31 
0.98 

18.86 
5.34 
5.22 
0.23 
5.88 

11.91 
1.95 
0.55 
0.27 
1.30 
0.26 

Chvalet ice 
massif 

b iot i te 
g r a n i t e 

Chvale t ice 
type 

n = 4 

75.21 
0.16 

12.74 
1.04 
1.01 
0.03 
0.63 
1.08 
3.59 
3.63 
0.05 
0.47 
0.23 

n the number of samples 
* with their effusive derivates 

altered during the postmagmatic stage (V a c h 11, 1972, 1975). The escape of 
some mobile elements might have been caused by metamorphic processes of 
a high intensity. The Všeradov granite also agrees wi th the pre-Variscan 
granites of t h e Bohemian Massif in the sub-clarke contents of the radioactive 
elements (C h 1 u p á č o v á et al., 1977). 

The volcanic equivalents of both the chief grani te types of the Nasavrky 
massif have nearly identical chemical properties with those of t h e plutonic 
(or subvolcanic) members . The only essential difference is in the values of the 
solidification index which indicates an earlier origin of t h e volcanites (V a c h 11, 
1971, 1972; F i a l a , 1978). 

The granodioritic and tonalitic rocks in the central p a r t 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 mant le of t h e 
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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T a b l e 2 
Mean t race e lement contents (ppm) of t h e m a g m a t i t e s in the Železné hory pluton 

(Eastern Bohemia) 

, ... Chvalet ice 
N a s a v r k y massi l m a s s i f 

albi te* biotite* granodior i- , . . , biotite 
.1 -i i i oasic iOCKS — _•, grani te g rani te te, tonal i te g rani te 

CGľl t Ľtll 
Všeradov Kř ižanovi- • Chvalet ice 

type i c e t y p e m a s s j f type 

24 n = 36 n = 7 n = 11 

Ba 480 1494 740 438 76 355 
Sr 249 198 488 583 272 106 
Rb 182 154 193 55 45 144 
Li 11 20 31 44 49 22 
B — 20 17 — — — 
Ga 15 15 
Y 20 17 — — — 
Nb 20 20 — — 
Zr 127 - -
U** 1.9 3.9 6.6 2.1 0.8 6.5 
Th** 7.7 24.0 15.1 4.3 1.9 16.8 
Cr 14 44 166 63 53 40 
V 11 22 103 250 284 19 
Ni 5 14 41 25 17 14 
Zn — 30 77 — — 52 
Cu 6 17 18 44 66 34 
Pb — 22 29 — — 32 
Sn — 5 8 — — 10 

n the number of samples 
* with their effusive derivates 
** calculated from C h l u p á č o v á e t a l . (1977) 

to t h a t in t h e g r a n i t e s . T h e g e o c h e m i c a l d i s c o n t i n u i t i e s c o m b i n e d w i t h t h e 
r e s u l t s of p e t r o l o g i c a l i n v e s t i g a t i o n s p r o v i d e e v i d e n c e t h a t t h e s e r o c k s a r e 
not of' t h e s a m e g e n e s i s . 

G e o c h e m i c a l t r e n d s c o n f i r m t h a t t h e m a g m a t i t e s of t h e Ž e l e z n é h o r y p l u t o n 
do n o t c o n s t i t u t e o n e c o n t i n u o u s e v o l u t i o n ser ies . T h e c r y s t a l l i z a t i o n h i s t o r y 
of t h e p l u t o n is c o m p l i c a t e d e v e n w i t h i n i n d i v i d u a l m a g m a t i c f o r m a t i o n s . 
Close g e n e t i c r e l a t i o n s h i p s m a y o n l y be p o s t u l a t e d b e t w e e n s o m e g r a n o d i o r i t e s 
of t h e c e n t r a l p a r i of t h e N a s a v r k y mass i f a n d t h e g r a n i t e s of t h e v o l c a n o -
p l u l o n i c K ř i ž a n o v i c c F o r m a t i o n . 
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