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FOREWORD 

One of the principal characteristics of the Bohemicum (Teplá-Barrandian Unit) is the relative scarcity of 
plutonic rocks, which are so frequent in the Moldanubicum and Saxothuringicum. The overall positive 
gravity field of the whole area indicates that plutonites are missing also in deeper crustal level (Dudek 1995). 

According to Dudek (1995) the individual plutonites may be divided into two groups: (a) basic massifs 
with acidic differentiates, and (b) granitoid massifs. The presence of pre-Variscan (Cadomian) and Variscan 
members is taken for granted in both groups. According to Holub et al. (1995), the Central Bohemian 
Composite Batholith (Central Bohemian Plutonic Complex) is considered to be part of one of the principal 
magmatic complexes not only in the Bohemicum but also in the Bohemian Massif. 
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1. CENTRAL BOHEMIAN COMPOSITE BATHOLITH (CBCB) 

1.01. Central Bohemian Pluton (CBP) 
1.02. Satellite Stocks and Dyke Swarms 
1.03. Igneous Rocks in the Roof of the Central Bohemian Pluton 

(2.2.) Ultrapotassic Plutonites (see the Moldanubicum section) 

Regional position: CBCB intruded along the Central Bohemian Suture between the Moldanubian Zone 
and Teplá-Barrandian Unit (Bohemian Zone). Its members, the Říčany Massif, Durbachite Plutons (the 
Milevsko and Tábor Massifs), Benešov Massif and SW part of the Blatná and Červená Granodiorites 
intruded the Moldanubian Zone. The typological classifications of CBCB rock types (see references) are 
based on their petrographic, chemical, and mineralogical composition (e.g. Palivcová 1965, Steinocher 1969, 
Vejnar 1974, Holub et al. 1997, Janoušek et al. 2000b). 

The CBCB comprises according to Janoušek et al. (2000b) five granitoid suites: Sázava suite (Sázava, 
Marginal and Požáry intrusions), Blatná suite (the Blatná with the Červená facies, Těchnice and Kozárovice 
facies), Čertovo břemeno suite (Sedlčany, Čertovo břemeno and Tábor intrusions), Říčany suite (Říčany 
intrusion) and Maršovice suite (Maršovice, Kozlovice and Kosova Hora intrusions). 

According to Holub et al. (1997) the CBCB consists of seven geochemically distinctive granitoid groups:  
GA group – the calc-alkaline group (hornblende gabbro to biotite-hornblende granodiorite 
CaG group – Ca-rich and K-poor acid granitoids (biotite granodiorite to trondhjemite) 
HK group – high-K calc-alkaline to shoshonitic group (scarce monzonitic rocks and voluminous 

amphibole-biotite granodiorite to monzogranite 
UK group – the ultrapotassic group comprising amphibole-biotite to pyroxene-biotite melasyenitic to 

melagranitic rocks 
KMgG group – more acid high-K, high-Mg granites closely related to UK 
LG group – dykes of leucogranites. 

Eight groups in this review have been distinguished: 
1. Central Bohemian Pluton (CBP) – calc-
alkaline and high-K calc-alkaline suites. I and S 
types. 
2. Klatovy Massif (KM) – a member of the 
Central Bohemian Composite Batholith (an 
apophysis of CBP). 

3. Satellite Stocks (SS) – isolated bodies of the 
calc-alkaline suite in the periphery of CBP. 
4. Dyke Swarms (DS) are represented by the 
Přibram Dyke Swarm spatially related to the 
Central Bohemian Pluton and the Milevsko 
Dyke Swarm showing in general more complex 
origin and relationship to the Central Bohemian 
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Composite Batholith (see the Moldanubicum 
section). 
5. Říčany Massif (ŘM) – (Říčany suite) see 
the Moldanubicum section. 
6. Durbachite Plutonites (Čertovo břemeno 
Suite) – high-to ultrapotassic suite including the 
Milevsko Massif and Tábor Massif (see the 
ultrapotassic magmatites in the Moldanubicum 
section) 
7. Metagranitoids (MG) – miscellaneous 
group of magmatites contrasting in origin, 
composition and age. The Mirotice and Staré  
Sedlo Orthogneiss, Jílové Alaskite to 
Metatonalite, and Ondřejov Metatonalite occurs 
in the roof of the CBP. The Benešov Massif is 
described in the Moldanubicum section. 
8. Unclassified granitoids (mostly 
peraluminous granitoids): Zbonín Granite (late-
orogenic) porphyritic biotite ± muscovite 
monzogranite; Kšely Granite (probably 
deformed equivalent of the Říčany Granite), 
Chleby Quartz Diorite (small bodies). 
Size and shape (in erosion level): The CBCB 

outcrop has approximately a triangular shape (150 
x l00 km) with surface area of 3,200 km2 

including rocks in the cover of the CBCB (2,830 
km2 of granitoid area). It is an agglomerate of 
several groups of intrusions of different size and 

shape (e.g. sheet-like or tabular massifs and 
vertical stocks). Relicts of country rocks 
(metamorphic roof) overlying the CBCB are 
referred to as roof pendants (the islet zone 
represents the roof of volcano-sedimentary rocks 
of Neoproterozoic to Devonian age). 

Central Bohemian Pluton ~ 2,000 km2, long 
elliptical shape in the erosion level is the 
asymmetric ethmolith with reverse subvertical 
deep seated root in the northwest and rather 
subhorizontal complex contact with Moldanubian 
gneisses in the southeast. The Červená 
Granodiorite (the marginal facies of Blatná 
Granodiorite) makes finger-like apophyses into 
Moldanubian gneisses. 

Satellite Stocks  at the NW periphery of the CBP 
(its satellite plutonic bodies) have a typical 
vertical pipe-like shape in diameter of up to 
several km (e.g. the Padrť Stock and Bohitín 
Stock). 

Ultrapotassic (durbachite) plutonites 400 km2 in 
outcrop size are sheet-like intrusions (Tábor amd 
Milevsko Massif).  

The Říčany Massif (15 × 10 km) is a circular 
(zoned) intrusion in the surface section (see its 
detailed description in the Moldanubicum). 
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Fig. 1.1. Central Bohemian Composite Batholith hierarchical scheme. A – classification used in this review, B – 
classification after Holub et al. (1997), C – classification after Janoušek et al. (2000). CA –   CaG – Ca-rich 
granitoids, LG – leucogranites, AIG – peraluminous granitoids, KMgG –  K-Mg-rich granites, CA – calc-alkaline 
gabbroic and granitoids of the Sázava type. T – tonalite, Gd – granodiorite, Tr – trondhjemite, Ms – melasyenite, G – 
granite, Mg – melagranite. 
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Fig. 1.2. Central Bohemian Composite Batholith geological sketch-map (adapted after Cháb et al. 2008). 1 – gabbro-
gabbrodiorite, 2 – Sázava Tonalite-diorite-granodiorite, 3 – Kozárovice Granodiorite, 4 – Těchnice Granodiorite, 5 – 
Požáry Trondhjemite, 6 – Blatná Granodiorite (N – Něčín Granodiorite), 7 – Marginal Granite, 8 – Červená (Č) and 
Dehetník (D) Granodiorite, 9 – Kozlovice and Maršovice Granodiorite, 10 – Sedlčany Granodiorite, 11 –Čertovo 
břemeno Metagranite, 12 – Tábor Melasyenite, 13 – Říčany Granite, 14 – Benešov Granodiorite, 15 – Orthogneisses 
(MO – Mirotice Orthogneiss, SSO – Staré Sedlo Orthogneiss), 16 – Jílové Alaskite, 17 – leucogranites, 18 – boundary 
of the tectonostratigraphic units, 19 – faults, Pe – Pecerady Gabbro, Z – Zálužany Quartz monzonite, Zb – Zbonín 
Granite, KH – Kosova Hora Granodiorite, Ny – Nýrsko Granite, Mč – Mrač Granodiorite, Br – Brod Stock, L – 
Lešetice Stock,Ob – Obořiště Stock.  

Metagranitoids (e.g. the Mirotice and Staré 
Sedlo Orthogneisses) are scattered elliptical 
bodies up to 15 × 10 km and 20 × 1 km 
respectively. 

Dyke Swarms are clusters of numerous dyke-
like and sheet-like bodies within the exocontact of 
CBCB and its interior.  

The Příbram Dyke Swarm occurs within the 
NW exocontact of the Central Bohemian Pluton 
and its interior. Individual dyke clusters are older 
and subsequent to the Central Bohemian Pluton.  

The Milevsko Dyke Swarm occupying the area 
of 8 km in diameter indicates existence of the 
large, hidden intrusion of unknown age and 
provenience. 

Age and isotopic data: granitic intrusions of the 
CBCB single-zircon dating indicates Lower 
Carboniferous (Tournaisian–Viséan) ages and their 

emplacement during a short time span of about 10 
Ma. 

Milevsko Dyke Swarm – Upper Carboniferous 
(Namurian). 

Mirotice and Staré Sedlo Orthogneisses – 
Middle-Upper Devonian (Frasnian–Famennian). 

Jílové Alaskite – Metatrondhjemite – 
Neoproterozoic age. 

Central Bohemian Pluton – K-Ar analyses on 
biotite and hornblende from a variety of granitoids 
yielded ages in the range of 360 to 324 Ma. Sázava 
Tonalite – 349 ± 12 Ma (Pb-Pb zircon), 354.1 ± 
3.5 Ma (U-Pb zircon), Blatná Granodiorite 331 ± 9 
Ma (Rb-Sr whole rock), 346 ± 10 Ma (Pb-Pb 
zircon),346.7 ± 1.6 Ma (SHRIMP zircon), Požáry 
Trondhjemite 351 ± 11 Ma (Pb-Pb zircon), 
Vrančice Quartz diorite 342 ± 4 Ma (Ar-Ar 
hornblende), Klatovy Granodiorite 349 ± 6/-4 Ma 
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(U-Pb zircon), 339 ± 10 Ma (K-Ar biotite), Nýrsko 
Granite 341 ± 2 Ma (U-Pb zircon), 342 ± 8 Ma (K-
Ar biotite), Kozlovice Granodiorite 345 ± 6/-4 Ma 
(U-Pb zircon), 346.1 ± 1.6 Ma (U-Pb zircon). 
Gabbrodiorite enclave in the Bohutín Tonalite 
348.5 ± 0.5 Ma (Ar-Ar biotite). 
Říčany Granite 330 (K-Ar whole rock), 335 Ma 

(Rb-Sr whole rock). 
Durbachites less than 331 ± 4 Ma (Rb-Sr whole 

rock), Čertovo břemeno Melagranite 345 ± 5 Ma 
(Pb-Pb zircon), 343± 6 Ma (U-Pb zircon),336.6 ± 
1.0 Ma (U-Pb zircon), 336 Ma (Ar-Ar biotite). 
Tábor Melasyenite 336.3 ± 0.8 Ma (rutile). 

Jílové Volcanic Zone is of Neoproterozoic age (~ 
650 Ma), Mirotice and Staré Sedlo Orthogneisses 
373 ± 5 Ma (U-Pb zircon), crystallization age in 
the range of 380–365 Ma. 

Leucogranites – 332 Ma (Rb-Sr), Milevsko Dyke 
Swarm – the youngest intrusions in the CBCB, 
possibly near to 319 Ma. Příbram Dyke Swarm – 
youngest minete dyke 338 Ma (Ar-Ar biotite). 

Temporal relations (from older to younger 
types): Metagranitoids → Sázava Tonalite → 
Požáry Trondhjemite, Blatná Granodiorite → 
Marginal Granite → Kozlovice Granodiorite → 
Maršovice Granodiorite → Čertovo břemeno 
Melagranite, Sedlčany Granodiorite, Tábor 
Melasyenite → Zbonín Granite, Kosova Hora 
Granite → Říčany Granite → Stephanian C → 
Autunian sedimentary cover.  
Čertovo břemeno Melagranite intrudes the 

Upper Devonian strata and the Blatná 
Granodiorite intrudes the Lower Devonian 
sediments. Xenoliths of coarse-grained granite, 
similar to the Marginal type, have been recorded 
in the Klatovy granodiorite (Kodym and Suk 
1960) that was intruded 349 Ma ago (conventional 
U-Pb zircon dating of Dörr et al. 1998). 

An age of the CBP cooling to 500 °C (Ar-Ar 
amphibole) is 348–342 Ma and under 300 °C is 
338 Ma (Ar-Ar biotite). 

Geological environment: Neoproterozoic up to 
Lower Devonian pellites, greywackes, 
metabasalts, keratophyres and the Varied Group 
of the Moldanubicum (migmatites, gneisses with 
intercalations of calcareous rocks, amphibolites, 
greywackes). 

Contact aureole:  distinct and intense contact 
metamorphism at the NW exocontact (in Teplá-
Barrandian Unit) and in roof pendants, producing 
silicification of country rocks.  

The thermal contact aureole is almost 800 m 
wide. Extensive migmatization at the SE 
exocontact (in the Moldanubian high-grade 
gneisses). 

Zoning: Regional scale: CBCP – distinct 
compositional zoning trending E-W and SE-NW. 
Interlayer of the mafic and granitic rocks that 
represent original boundaries and interfaces 
indicates stratification of the magma chamber. 
Gently dipping to sub-horizontal mafic layers are 
chilled against and separated by much thinner 
layers of granitoids, which often display textures 
typical for cumulate rocks. 

Milevsko Massif – show compositional zoning 
from SE to NW or N, respectively. 

Local scale: Tábor Massif – concentric zonation 
(pyroxene > biotite in the centre and biotite  > 
pyroxene at the margin). 

Benešov Massif – weak compositional zoning, 
the central granodiorite is surrounded by a narrow 
rim of the hybrid biotite-amphibole granodiorite 
along the endocontact.  

Mineralization: Au + Sb, Au, Ag-Pb-Zn-Cu ore 
veins within plutonites and country rocks and roof 
pendants, uranium in the NW exocontact of 
Central Bohemian Pluton (in the Teplá-
Barrandian Unit) only. 
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Fig. 1.3. Classification of the Central Bohemian Composite Batholith according to petrographical (A – Svoboda et al. 
1964), petrochemical (B – Tauson et al. 1979, C – Steinocher 1969, D – Sattran and Klomínský 1970, E – Vejnar 
1974) and mineralogical criteria (F – Kodymová and Vejnar 1974). 

1 – Sázava Tonalite, 2 – Blatná Granodiorite, 3 – Červená Granodiorite, 4 – Sedlčany Granodiorite, 5 – Čertovo 
břemeno Melagranite, 6 – Tábor Melasyenite, 7 – Marginal Granite, 8 – Požáry Trondhjemite, 9 – Říčany 
Granite, 10a – Benešov Granodiorite, 10b– Benešov Melagranodiorite, 11 – Těchnice Granodiorite, 12 – 
Klatovy Granodiorite, 13 – Bohutín Tonalite, 14 – Kozlovice Granodiorite, 15 – Maršovice Granodiorite, 16 – 
Basic rocks, 17 – Sedlec Granodiorite, 18 – Kosova Hora Granodiorite, 19 – Dehetník Granodiorite, 20 – 
Nýrsko Granite, 21 – Něčín Granodiorite. 

A – Petrographical classification (Svoboda et al. 1964) 
1 – Sázava Tonalite, Bohutín Quartz diorite, Těchnice Granodiorite. 2 – Blatná, Červená, Sedlčany, Klatovy, Něčín 

Granodiorite, Požáry Trondhjemite, Marginal Granite, Nýrsko Granite, 3 – Tábor Syenite and Čertovo břemeno 
Melagranite, 4 – Benešov Granodiorite and Kšely Granite, 5 – Říčany Granite, 6 – Kozlovice, Kosova Hora and 
Maršovice Granodiorites, 7 – Basic rocks. 

B – Petrochemical classification (Tauson et al. 1979) 
1 – Gabbro-tonalite-granodiorite group, 2 – Granodiorite-granite group, 3 – Durbachite (monzonite-syenite) group, 

4 – group of contaminated fine-grained granitoids. 
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C – Petrochemical Classification (Steinocher 1969) 
1 – Sázava and Vltava Granodiorites, basic rocks, Požáry Trondhjemite, Blatná Granodiorite and Něčín Quartz 

diorite, 2 – Tábor Melasyenite, Čertovo břemeno Melagranite, Sedlčany Granodiorite, 3 – Benešov, Sedlec, 
Klatovy, Maršovice, Těchnice, Kosova Hora, Kozlovice Granodiorites, Nýrsko Granite, Říčany Granite, 
Marginal Granite, Brdo Leucogranite, Černíkov Quartz monzonite, leucogranites. 4 – Červená, Sedlec and 
Dehetník Granodiorites. 

D – Metallogenic classification (Sattran and Klomínský 1970) 
1 – Petrometallogenic Au-series, 2 – Petrometallogenic syenite series, 3 – Petrometallogenic Mo-W-series, 4 – not 

classified igneous rocks, 5 – basic rocks. 
E – Geochemical Classification (Vejnar 1974) 
1a – Benešov Melagranodiorite, Červená and Sedlčany Granodiorite (10b + 3 + 4), 1b – Sázava Tonalite, Blatná, 

Klatovy, Sedlec, Granodiorite (1 + 2 + 12 + 17), 2 – Čertovo břemeno Melagranite and Tábor Melasyenite (5 + 
6), 3a – Marginal Granite, Říčany and Jevany Granites and leucogranites (7 + 9), 3b – Benešov, Kosova Hora, 
Těchnice, Něčín Granodiorite and Požáry Trondhjemite (10a + 18 + 11 + 21 + 8). 

F – Mineralogical (according to accessory late magmatic minerals) classification (Kodymová and Vejnar 1974) 
1 – titanite-ilmenite (basic rocks), 2 – titanite-orthite-ilmenite (types Čertovo břemeno, Blatná, Červená, 
Klatovy, Marginal, Sázava and Dehetník), 3 – titanite-orthite/or monazite-fluorite-ilmenite (types Benešov, 
Požáry, Sedlčany,  Sedlec and leucogranites, 4 – monazite-fluorite-titanite (types Říčany,  Těchnice and 
Kosova Hora. 
 
 

 
Fig. 1.4. Diagrammatic scheme of field relationship among rock groups and rock types of the Central Bohemian 
Batholith (adapted after Holub et al. 1997). Central Bohemian Pluton: 1 – gabbroic rocks (CA Group), 2 – tonalite 
rocks (CA Group), 3 – granodiorite rocks (HKCA Group), 4 – granite-granodiorite rocks (HKCA Group), 5 –  
trondhjemite rocks (CaG Group), 6 –  hybrid rocks (AIG Group) 7 – Říčany Massif (KMgG Group), 8 – 
Leucogranites (LG Groups), 9 and 10 – Milevsko and Tábor Massif (UK and KMgG Group). 11 – faults, 12 – 
Proterozoic and Palaeozoic rocks, 13 – rock dykes. 
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1.01. CENTRAL BOHEMIAN PLUTON (CBP) 

Regional position: the CBP is associated with 
crustal-scale Variscan shear zone at the boundary 
of the Barrandian Zone (the Teplá-Barrandian 
Unit) and the Moldanubian Zone. Geochemically 
corresponds to volcanic-arc granitoids. The CBP 
s.s. is represented in this review by three principal 
magmatic suites of (Janoušek et al. 2000b):The 
Sazava Suite represented by the Sázava Tonalite 
with associated mafic bodies and the Požáry 
Trondhjemite is a dominant rock association of 
CBP (GA group according to Holub et al. 1997). 
The Blatná Suite comprises the Blatná 
Granodiorite and Kozárovice Granodiorite with 
associated granitic types and facies (HK group 
according to Holub et al. 1997). The Maršovice 
Suite consists of the Maršovice and Kozlovice 
Granodiorite (AIG group according to Holub et al. 
1997). 

Rock types: 
1. Gabbroids (~ 40 km2): pyroxene-hornblende 

gabbro, gabbrodiorite to diorite. Main bodies 
are Pecerady, Todice, Lešetice, Lučkovice 
(melamonzonite) and Tužinka Gabbros. 

2. Sázava Tonalite (~ 250 km2): hornblende-
biotite tonalite, quartz diorite and 
granodiorite. 

3. Blatná Granodiorite (~ 630 km2): biotite- 
hornblende granodiorite. 

4. Červená Granodiorite (~ 185 km2): biotite-
hornblende granodiorite. Marginal (mafic) 
facies of the Blatná Granodiorite, finger-like 
apophyses into moldanubian gneisses. 

5. Požáry Trondhjemite (~ 60 km2):  quartz 
diorite, biotite granodiorite to trondhjemite 
(isometric intrusion at NW contact of the 
CBP). 

6. Něčín Granodiorite (~ 3 km2): leucocratic 
granodiorite with biotite., 

7. Marginal Granite (~ 35 km2): porphyritic 
coarse-grained biotite ± hornblende 
granodiorite to granite (marginal facies = 
biotite granite). 

8. Mrač Granodiorite (~ 1 km2): biotite 
granodiorite. Oval intrusion in the Sazava 
Tonalite. 

9. Zálužany Quartz monzonite (~ 1 km2 circular 
intrusion): intrusion in the Kozárovice 
Granodiorite. 

10.  Kozárovice Granodiorite (~ 230 km2): 
hornblende-biotite granodiorite to quartz 
monzonite. 

11.  Těchnice Granodiorite (~ 70 km2): 
porphyritic biotite/hornblende granodiorite, 
porphyritic facies of the Kozárovice 
Granodiorite (transition into the Kozárovice 
Granodiorite and Sázava Tonalite). 

12.  Dehetník Granodiorite  (~ 50 km2): biotite-
hornblende granodiorite (a member of the 
Blatná Suite). 

13.  Zavlekov Granodiorite: biotite-hornblende 
granodiorite (intrusion in the Kozárovice 
Granodiorite).  

14.  Maršovice Granodiorite (~ 45 km2): biotite ± 
muscovite granodiorite. 

15.  Zbonín Granite (late-orogenic): porphyritic 
biotite ± muscovite monzogranite. 

16.  Kosova Hora Granodiorite (~ 5 km2): biotite 
± muscovite porphyritic granodiorite to 
monzogranite. 

17.  Chleby Quartz diorite (small bodies). 
Local facies and/or variants: Slapy, Orlík, 

Vltava, Granodiorite, Milín Granodiorite, Bělčice 
Granite, Červená Granodiorite, Vitín Granodiorite 
(older than the Těchnice Granodiorite), Zvíkov 
Granodiorite, and Hudčice Granodiorite. 

Size and shape (in erosion level): triangular 
outcrop of the asymmetric ethmolith (~ 1,500 km2) 
and several satellite stocks at the NW exocontact 
(Padrť, Bohutín and Petráčkova Hora (Rožmitál) 
Stocks). Sharp sub-vertical (50–80° SE) contact 
plane in NW.  

The depth of magma solidification of the CBP is 
about 5–7 km (Dudek et al. 1991). 
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Age and isotopic data:  K-Ar analyses on 
biotites and hornblendes from a variety of 
granitoids yielded ages in the range 360 to 324 
Ma. Sázava Tonalite 349 ± 12 Ma (Pb-Pb zircon), 
354 ± 3.5 Ma (U-Pb zircon), Kozárovice 
Granodiorite 346.1 ± 1.6 Ma (SHRIMP U-Pb 
zircon), Blatná Granodiorite 331 ± 9 Ma (Rb-Sr 
whole rock), 346 ± 10 Ma (Pb-Pb zircon), 346.7 ± 
1.6 Ma (SHRIMP U-Pb zircon), Kozárovice 
Granodiorite 346.1 ± 1.6 Ma (U-Pb zircon), 
Požáry Trondhjemite 351 ± 11 Ma (Pb-Pb zircon), 
Vrančice Quartz Diorite 342 ± 4 Ma (Ar-Ar 
hornblende), Hornblendite enclave in the Vrančice 
Quartz Diorite 342–352 Ma (Ar-Ar biotite), 342 ± 
4 Ma (Ar-Ar amphibole), Gabbrodiorite enclaves 
in the Bohutín Tonalite 348.5 ± 0.5 Ma (Ar-Ar 
biotite).  

Chronologic succession (from older to younger 
rock type): Gabbroids → Sázava Tonalite → 
Blatná Granodiorite → Požáry Trondhjemite – 
Něčín Granodiorite → Marginal Granite. 

An age of the CBP cooling to 500 °C (Ar-Ar 
amphibole) is 348–342 Ma and under 300 °C is 
338 Ma (Ar-Ar biotite). 

Contact aureole: a thermal aureole is developed 
in a total width ranging from about 100 m to more 
than 1 km. Maximum temperatures of contact 
metamorphism correspond to the amphibole-
hornfels facies. Relicts of Neoproterozoic to 
Devonian sediments and volcanic rocks form 
large thermally metamorphosed pendants at the 
roof of the CBP plutonic rocks. 

Geological environment: the adjacent part of 
the Barrandian Unit comprises the Neoproterozoic 
slates, mudstones, greywackes, conglomerates, 
metabasalts and metarhyolites and Lower 
Palaeozoic, mainly Cambrian greywackes, 
sandstones and conglomerates, locally also 
Ordovician to Lower Devonian sediments. 

Zoning: Regional scale: CBP – distinct 
compositional zoning trending E-W and SE-NW. 
Stratification of the magma chamber is indicated 
by interlayers of the mafic and granitoid rocks 
with preserved original boundaries and interfaces. 
Gently dipping to subhorizontal mafic layers are 
chilled against and separated by much thinner 
layers of granitoid, which often displays textures 
typical for cumulate rocks. 

Local scale: The Sázava Tonalite (in the Slapy 
Promontory) shows the compositional zoning 
(more slightly mafic towards the periphery). 

Compositional zonation of the Blatná intrusion 
– amphibole-biotite common mainly at the 
margins to biotite commonly in the centre. 

Mineralization: Au, Au –Sb, Ag-Pb-Zn, U, 
mostly vein-type economic deposits (e.g. the 
Příbram, Krásná Hora and Jílové historical mining 
districts). 

Heat production (μWm-3): Blatná Granodiorite 
3.1, 3.94, Sázava Tonalite 2.9, Požáry 
Trondhjemite 1.7, 2.17, Červená Granodiorite 
3.3, Marginal Granite 3.5–7.0, Těchnice 
Granodiorite 4.6. 

 
Fig. 1.5. Central Bohemian Pluton ABQ and TAS diagrams: 1 – Sázava Tonalite, 2 – Požáry Trondhjemite, 3 – 
Gabbroids, 4 – Kozárovice Granodiorite,5 – Local facies of the Sázava Tonalite (e.g. Vltava Granodiorite). 
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Marginal Granite 

Large range in composition. Quartz-normal, sodic, weakly peraluminous, 
mesocratic, I-type, I- and M-series, granite 

N = 21 Median Min Max QU1 QU3 
SiO2 71.28 67.60 73.67 69.20 72.51 
TiO2 0.25 0.15 0.47 0.21 0.35 
Al2O3 13.99 11.18 15.74 13.00 14.60 
Fe2O3 1.20 0.27 2.58 0.66 1.45 
FeO 2.08 1.03 3.62 1.56 2.62 
MnO 0.07 0.04 0.23 0.05 0.08 
MgO 0.83 0.31 2.95 0.56 1.12 
CaO 2.18 0.56 3.19 1.61 2.79 
Na2O 3.45 2.90 4.30 3.28 3.67 
K2O 3.89 2.88 4.90 3.50 4.34 
P2O5 0.13 0.03 0.57 0.08 0.14 
Mg/(Mg + Fe) 0.33 0.20 0.56 0.26 0.37 
K/(K + Na) 0.43 0.35 0.48 0.41 0.45 
Nor.Or 24.36 17.73 30.58 21.85 27.04 
Nor.Ab 32.66 27.23 38.03 30.65 33.80 
Nor.An 10.70 0.00 14.84 6.37 13.29 
Nor.Q 28.96 22.77 32.54 25.45 30.58 
Na + K 191.42 165.35 242.80 183.52 203.48 
*Si 172.90 143.14 209.60 153.21 187.81 
K-(Na + Ca) -66.89 -102.62 -33.22 -81.25 -55.24 
Fe+Mg + Ti 65.39 36.57 134.53 57.95 75.84 
Al-(Na + K + 2Ca) 2.59 -61.06 24.78 -3.76 13.03 
(Na + K)/Ca 4.76 3.06 18.38 3.94 8.07 
Nor.Q 28.96 22.77 32.54 25.45 30.58 
A/CNK 1.02 0.79 1.11 1.00 1.06 

Trace elements (in ppm): Marginal Granite –  B 8, Ba 1170, Be 3, Co 5, Cr 15, Cs 20, Cu 5, Ga 15, Li 
20, Ni 10, Pb 40, Rb 62, Sn 3, Sr 250, V 46, Zn 40, Zr 80 (Vejnar 1974a). 

Blatná Granodiorite 

Quartz-normal, sodic, metaluminous, mesocratic, I-type, I- and M- series, 
granodiorite 

N = 21 Median Min Max QU1 QU3 
SiO2 65.95 61.84 68.85 63.9 66.46 
TiO2 0.53 0.25 0.91 0.47 0.67 
Al2O3 15.43 14.09 16.73 15 15.95 
Fe2O3 0.81 0.25 2.47 0.5 1.18 
FeO 3.16 1.96 4.38 2.68 3.71 
MnO 0.07 0.04 0.15 0.05 0.08 
MgO 1.81 0.98 2.96 1.45 2.53 
CaO 3.34 2.52 4.42 3.16 3.66 
Na2O 3.51 2.9 4.78 3.31 3.7 
K2O 4.06 1.92 4.57 3.7 4.23 
P2O5 0.22 0.08 0.32 0.17 0.26 
Mg/(Mg + Fe) 0.46 0.32 0.55 0.43 0.51 
K/(K + Na) 0.43 0.21 0.51 0.41 0.44 
Nor.Or 25.51 12.03 29.04 23.29 26.47 
Nor.Ab 33.75 28.01 45.52 31.56 35.4 
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Nor.An 15.84 12.08 22.08 14.51 17.95 
Nor.Q 17.72 11.08 28.23 14.41 21.05 
Na + K 198.63 169.45 221.74 190.61 203.5 
*Si 124.69 93.91 170.11 107.15 135.81 
K-(Na + Ca) -89.98 -191.41 -56.29 -100.4 -78.81 
Fe + Mg + Ti 102.87 76.1 149.57 89.32 134.02 
Al-(Na + K + 2Ca) -9.76 -51.58 11.98 -23.73 -1.97 
(Na + K)/Ca 3.32 2.26 4.42 2.87 3.75 
A/CNK 0.98 0.86 1.05 0.94 1.02 

Trace elements (in ppm): Blatná Granodiorite – Ba 1081, Cs 9.5, Ga  16, Hf  4.9, Li 33, Nb 14, Pb 36, 
Rb 171, Sc 14.6, Sr 313, Th 20.6, U 8.1, Y 16, Zn 63, Zr 156, La 37, Ce 73, Sm 5.8, Eu 1.5, Yb 1.29, 
Lu 0.28 (Breiter and Sokol 1997). 

Trace elements (in ppm): Blatná Granodiorite – B 13, Ba 1340, Be 4, Co 5, Cr 40, Cs 20, Cu 6, Ga 9, 
Li 30, Ni 13, Pb 30, Rb 120, Sn 3, Sr 330, V 70, Zn 73, Zr 120 (Vejnar 1974a). 

 
Fig. 1.6. Central Bohemian Pluton ABQ and TAS diagrams. 1 – Blatná Granodiorite, 2 – Červená Granodiorite. 

Červená Granodiorite 

Large variation in composition. Quartz-normal, sodic, metaluminous, mesocratic, I-
type, I- and M-series, granodiorite 

N = 12 Median Min Max QU1 QU3 
SiO2 62.67 61.12 67.44 61.73 64.62 
TiO2 0.63 0.26 0.97 0.50 0.72 
Al2O3 15.69 14.34 16.97 15.35 15.96 
Fe2O3 0.70 0.15 1.23 0.57 0.96 
FeO 3.82 2.47 4.53 3.12 3.96 
MnO 0.07 0.05 0.50 0.06 0.07 
MgO 2.71 1.81 3.67 2.14 2.93 
CaO 3.91 3.08 4.51 3.20 4.32 
Na2O 3.37 3.15 3.66 3.25 3.50 
K2O 3.87 3.00 4.12 3.52 4.00 
P2O5 0.29 0.18 0.33 0.20 0.30 
Mg/(Mg + Fe) 0.52 0.47 0.58 0.50 0.53 
K/(K + Na) 0.43 0.39 0.46 0.39 0.43 
Nor.Or 24.98 19.13 26.59 22.25 25.70 
Nor.Ab 33.23 30.53 35.28 31.74 33.97 
Nor.An 19.01 14.97 22.19 15.72 21.03 
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Nor.Q 13.92 11.50 22.09 12.28 16.57 
Na + K 190.23 165.35 198.30 186.58 193.69 
*Si 108.52 99.45 144.17 102.74 123.59 
K-(Na + Ca) 104.32 -121.52 -73.25 -110.22 -92.38 
Fe + Mg + Ti 143.47 89.71 178.48 120.23 148.70 
Al-(Na + K + 2Ca) -22.06 -43.15 13.84 -34.59 -11.25 
(Na + K)/Ca 2.71 2.15 3.61 2.39 2.90 
A/CNK 0.95 0.89 1.06 0.92 0.99 

Trace elements (in ppm): Červená Granodiorite – B 7, Ba 1760, Be 5, Co 5, Cr 100, Cs 15, Cu 7, Ga 
15, Li 30, Ni 23, Pb 40, Rb 140, Sn 2, Sr 360, Th 14.7, U 6.3, V 80, Zn 27, Zr 150 (Vejnar 1974a). 

 
Fig. 1.7. Central Bohemian Pluton ABQ and TAS diagrams. 1 – Marginal Granite, 2 – Těchnice Granodiorite. 

Požáry Trondhjemite 

Large range of variation in composition. Quartz-rich, sodic, weakly peraluminous, 
mesocratic to leucocratic, I-type, granodiorite 

N = 8 Median Min Max QU1 QU3 
SiO2 71.40 70.95 73.72 71.14 72.10 
TiO2 0.24 0.16 0.30 0.22 0.25 
Al2O3 14.25 13.42 15.07 13.74 14.58 
Fe2O3 0.76 0.65 1.26 0.68 0.83 
FeO 1.91 1.43 2.89 1.45 2.00 
MnO 0.06 0.03 0.20 0.04 0.07 
MgO 0.60 0.47 1.38 0.58 0.83 
CaO 3.21 2.00 3.98 2.22 3.39 
Na2O 3.80 2.40 3.93 3.35 3.83 
K2O 1.90 1.45 3.38 1.68 3.25 
P2O5 0.09 0.07 0.34 0.07 0.24 
Mg/(Mg + Fe) 0.31 0.23 0.38 0.27 0.36 
K/(K + Na) 0.24 0.20 0.48 0.23 0.37 
Nor.Or 11.63 8.94 20.96 10.35 19.83 
Nor.Ab 35.57 22.89 36.55 31.11 35.95 
Nor.An 14.60 8.63 18.53 10.90 17.05 
Nor.Q 31.86 30.70 34.44 31.38 33.57 
Na + K 160.95 148.36 188.40 154.38 169.15 
*Si 192.36 186.75 209.31 189.06 205.34 
K-(Na + Ca) -145.39 -157.93 -63.77 -152.54 -89.98 
Fe + Mg + Ti 59.51 44.73 93.41 47.48 61.46 
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Al-(Na + K + 2Ca) 2.18 -13.92 20.98 -2.01 9.46 
(Na + K)/Ca 2.64 2.23 5.04 2.58 3.26 
A/CNK 1.01 0.98 1.11 1.00 1.04 

Trace elements (in ppm): Požáry Trondhjemite – Ba 1313, Cs 3.5, Ga 13, Hf 3.5, Li 21, Nb 10, Pb 23, 
Rb 69, Sc 20.7, Sr 330, Th 9.5, U 4, Y 18, Zn 67, Zr 144, La 33, Ce 59, Sm 4.77, Eu 1.3, Yb 1.9, Lu 
0.37 (Breiter and Sokol 1997). 

Trace elements (in ppm): Požáry Trondhjemite – B 6, Ba 1020, Be 1, Co 5, Cr 13, Cs 10, Cu 5, Ga 9, 
Li 23, Ni 10, Pb 31, Rb 98, Sn 2, Sr 190, V 13, Zn 39, Zr 120 (Vejnar 1974a). 

Sázava Tonalite 

Large range of variation in composition. Quartz-normal, sodic, metaluminous, I-
type, M-series granodiorite 

n = 33 Median Min Max QU1 QU3 
SiO2 63.55 60.22 67.15 62.14 65.57 
TiO2 0.52 0.24 0.71 0.44 0.60 
Al2O3 15.46 13.28 17.68 15.25 15.81 
Fe2O3 1.29 0.01 3.20 1.13 1.71 
FeO 3.50 2.55 4.88 3.14 4.14 
MnO 0.10 0.05 0.14 0.08 0.11 
MgO 2.37 0.62 3.68 2.04 2.92 
CaO 4.66 3.18 5.91 4.25 4.99 
Na2O 3.26 2.60 4.90 3.03 3.66 
K2O 3.71 1.58 4.40 2.60 4.05 
P2O5 0.20 0.07 0.67 0.13 0.32 
Mg/(Mg + Fe) 0.45 0.20 0.55 0.43 0.51 
K/(K + Na) 0.40 0.20 0.52 0.34 0.45 
Nor.Or 23.01 9.98 28.39 16.73 25.74 
Nor.Ab 31.23 26.06 48.76 29.58 35.16 
Nor.An 23.08 12.45 30.59 21.30 25.10 
Nor.Q 15.07 7.10 26.90 11.59 20.01 
Na + K 182.15 136.61 216.56 169.08 192.95 
*Si 117.17 68.27 175.75 96.87 139.21 
K-(Na + Ca) -111.35 -207.37 -81.26 -139.60 -99.15 
Fe + Mg + Ti 132.37 85.08 174.72 120.58 148.76 
Al-(Na + K + 2Ca) -36.39 -79.56 16.99 -60.52 -21.80 
(Na + K)/Ca 2.15 1.60 3.66 2.00 2.49 
A/CNK 0.91 0.79 1.11 0.84 0.94 

Trace elements (in ppm): Sázava Tonalite – Ba 1163, Cs 6.5, Ga 17, Hf 4.3, Li 23, Nb 12, Pb 28, 
Rb 121, Sc 24.3, Sr 411, Th 14.6, U 5.5, Y 18, Zn 63, Zr 118, La 35, Ce 67, Sm 5.76, Eu 1.5, Yb 2.17, 
Lu 0.36 (Breiter and Sokol 1997). 

Trace elements (in ppm): Sázava Tonalite – B 15 , Ba 1420, Be 3, Co 9, Cr 50, Cs 10, Cu 17, Ga 26, Li 
25, Ni 25, Pb 21, Rb 117, Sn 2, Sr 260, V 110, Zn 72, Zr 120 (Vejnar,1974a). 

Těchnice Granodiorite 

Large range of variation in composition. Quartz-normal, sodic, metaluminous, 
mesocratic, I-type, I- and M-series, granodiorite 

n = 9 Median Min Max QU1 QU3 
SiO2 65.26 63.06 68.43 64.00 66.56 
TiO2 0.50 0.32 0.69 0.44 0.51 
Al2O3 15.13 14.22 16.65 14.92 15.48 
Fe2O3 0.85 0.22 3.81 0.73 1.36 
FeO 3.09 2.29 3.52 2.92 3.11 
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MnO 0.07 0.04 0.09 0.07 0.08 
MgO 1.88 0.16 2.53 1.12 2.32 
CaO 3.46 2.96 5.39 3.15 3.79 
Na2O 3.26 2.88 3.50 3.17 3.28 
K2O 4.14 3.86 4.69 3.93 4.58 
P2O5 0.21 0.17 0.54 0.19 0.25 
Mg/(Mg + Fe) 0.50 0.06 0.53 0.33 0.52 
K/(K + Na) 0.47 0.43 0.50 0.44 0.48 
Nor.Or 26.51 23.92 29.23 25.13 26.91 
Nor.Ab 30.79 27.12 34.06 29.33 31.68 
Nor.An 16.40 13.42 23.66 15.38 17.15 
Nor.Q 19.16 14.81 26.62 17.34 21.00 
Na + K 191.26 180.63 205.42 188.64 200.85 
*Si 128.62 86.89 157.44 125.74 132.89 
K-(Na + Ca) -79.90 -102.38 -62.75 -80.96 -73.54 
Fe + Mg + Ti 94.88 63.16 145.84 88.61 126.38 
Al-(Na + K + 2Ca) -20.25 -104.66 9.75 -26.56 2.75 
(Na + K)/Ca 3.19 2.14 3.62 2.83 3.34 
A/CNK 0.95 0.74 1.07 0.93 1.04 

Trace elements (in ppm): Těchnice Granodiorite – B 6, Ba 1200, Be 4, Co 5, Cr 60, Cs 10, Cu 20, Ga 
17, Li 34, Ni 38, Pb 30, Rb 120, Sn 2, Sr 310, V 90, Zn 81, Zr 200 (Vejnar 1974a). 

Pecerady Gabbro 

Quartz-defficient, sodic, metaluminous, calc-alkaline to tholeiitic, melanocratic, 
gabbro 

n = 12 Median Min Max QU1 QU3 
SiO2 50.99 48.93 53.30 49.80 51.84 
TiO2 1.02 0.79 1.29 0.87 1.11 
Al2O3 13.93 11.90 14.94 12.95 14.36 
Fe2O3 2.74 2.29 3.33 2.48 2.97 
FeO 5.88 5.63 6.48 5.77 6.07 
MnO 0.14 0.11 0.19 0.12 0.17 
MgO 7.96 6.03 9.48 7.46 8.75 
CaO 12.58 10.68 14.02 12.21 13.27 
Na2O 1.89 1.39 2.26 1.82 2.04 
K2O 1.08 0.51 1.37 0.69 1.23 
P2O5 0.28 0.14 0.36 0.16 0.33 
Mg/(Mg + Fe) 0.55 0.67 0.60 0.63 0.65 
K/(K + Na) 0.15 0.38 0.19 0.27 0.31 
Nor.Or 3.00 9.02 4.45 6.20 7.65 
Nor.Ab 12.77 20.90 16.78 18.52 19.94 
Nor.An 43.14 59.35 50.98 54.25 55.96 
Nor.Q 0.00 6.00 0.00 0.22 3.59 
Na + K 71.50 96.14 75.64 79.63 92.25 
*Si 27.08 74.14 31.04 42.68 60.75 
K-(Na + Ca) -295.10 -226.86 -278.62 -268.15 -265.24 
Fe + Mg + Ti 278.61 366.74 320.15 335.91 345.33 
Al-(Na + K + 2Ca) -318.84 -233.20 -304.12 -274.49 -241.80 
(Na + K)/Ca 0.30 0.50 0.31 0.37 0.40 
A/CNK 0.45 0.56 0.46 0.50 0.54 

Trace elements (in ppm): basic rocks – B 9, Ba 1010, Be 2, Co34, Cr 60, Cs 10, Cu 30, Ga 15, Li 15, 
Ni 31, Pb 20, Rb 41, Sn 1, Sr 350, V 220, Zn 96, Zr 50 (Vejnar 1974a). 
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Fig. 1.8. Klatovy Massif ABQ and TAS diagrams. 1 – Klatovy Granodiorite, 2 – Kozlovice Granodiorite, 3 – Nýrsko 
Granite. 

1.01.1. KLATOVY MASSIF 

Regional position: a member of the Central 
Bohemian Pluton (an apophysis of the Central 
Bohemian Pluton). A member of the HKCA 
(high-K calc-alkaline) group (Janoušek et al. 
1995). Syntectonic intrusion associated with 
crustal-scale Variscan shear zone and the Central 
Bohemian Pluton at the boundary of the Teplá-
Barrandian unit (Bohemian and the Moldanubian 
Zone).  

Rock types 
1. Klatovy Granodiorite (ca. 60 km2) – highly 

variable (syn-kinematic) medium-grained 
biotite granodiorite (with amphibole), 
subordinate granite, quartz monzonite and 
quartz monzodiorite facies: 

– fine-grained porphyritic amphibole-biotite 
granodiorite with clinopyroxene, 

– medium-grained light porphyritic biotite 
granodiorite (with amphibole) to 
monzogranite, 

– more mafic rocks and mafic enclaves. 
2. Nýrsko Granite ~ 10 km2 (1.5 × 8 km) – 

medium-grained biotite granite with rare 
hornblende, similar to the Marginal Granite 
(synkinematic and shallow emplacement). 

3. Kozlovice Granodiorite (~ 25 km2) – 
cordierite-biotite (with muscovite) fine-
grained granodiorite with S-type affinities.  

4. Marginal Granite (~ 22 km2) – coarse-
grained biotite granite. 

Size and shape (in erosion level): syntectonic 
sheet-like body, 120 km2 (40 × 4 km) intruded 
into a pre-existing crustal-scale, steeply dipping 
(to NW) long-lived Central Bohemian shear zone 
(associated with subvertical and horizontal block 

movements between the deeply buried 
Moldanubian Zone and the supracrustal Teplá-
Barrandian Zone). 

Age and isotopic data: Klatovy Granodiorite 
349 ± 6/-4 Ma (U-Pb zircon), 339 ± 10 Ma (K-Ar 
biotite), Nýrsko Granite 341 ± 2 Ma (U-Pb 
zircon), 342 ± 8 Ma (K-Ar biotite), Kozlovice 
Granodiorite 345 ± 6/-4 Ma (U-Pb zircon). The 
Kozlovice Granodiorite intruded the Klatovy 
Granodiorite. The youngest, Marginal Granite 
mainly intruded as stocks or dykes into the 
Klatovy and Kozlovice Granodiorites.  

Contact aureole: the Teplá-Barrandian wall 
rocks form a syntectonic contact aureole. The 
Kozlovice Granodiorite shows gradational 
transition into diatexites of the Moldanubicum (a 
product of the anatexis of paragneisses). 

Geological environment: high-grade 
metamorphic migmatites and paragneisses at the 
southern exocontact and Neoproterozoic volcano-
sedimentary strata metamorphosed below the 
garnet isograd in northern exocontact. The 
temperature difference between the Moldanubian 
and the Teplá-Barrandian Units of up to 400oC 
have existed in Carboniferous time. Teplá-
Barrandian roof pendants of the Central Bohemian 
Composite Batholith show the hanging-wall 
position with respect to Moldanubian crust. 
Gravitational collapse and uplift the 
Moldanubicum relative to the Bohemicum along 
the Central Bohemian Suture Zone predates the 
intrusion of the Klatovy Massif by ca. 20 Ma. 

Mineralization: vein-type uranium 
mineralization at the exocontact. 
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Klatovy Granodiorite 

Large range of variation in composition. Quartz-poor, sodic, metaluminous, 
mesocratic, I-type, M-series, granodiorite 

n = 9 Median Min Max QU1 QU3 
SiO2 64.97 62.90 69.87 64.33 67.64 
TiO2 0.58 0.46 0.81 0.51 0.63 
Al2O3 14.07 12.96 16.14 14.00 14.64 
Fe2O3 1.36 0.60 1.96 1.27 1.85 
FeO 3.88 1.52 4.33 2.99 4.10 
MnO 0.07 0.02 0.10 0.06 0.08 
MgO 2.13 0.83 2.55 1.65 2.42 
CaO 3.25 1.05 3.86 3.08 3.43 
Na2O 3.95 3.37 6.00 3.70 5.00 
K2O 3.62 3.13 4.22 3.50 3.64 
P2O5 0.16 0.13 0.21 0.14 0.20 
Mg/(Mg + Fe) 0.40 0.35 0.49 0.39 0.45 
K/(K + Na) 0.38 0.26 0.43 0.32 0.41 
Nor.Or 22.89 19.56 25.69 22.01 23.26 
Nor.Ab 38.22 32.84 56.99 34.96 47.79 
Nor.An 15.73 4.63 19.22 7.45 17.21 
Nor.Q 15.82 9.12 23.25 14.19 17.61 
Na K  205.94 184.55 260.07 204.33 235.66 
*Si 118.88 58.54 146.33 110.23 127.11 
K-(Na + Ca) -105.76 -184.58 -75.70 -119.44 -98.44 
Fe + Mg + Ti 123.36 64.31 151.01 119.85 140.19 
Al-(Na + K + 2Ca) -40.77 -91.93 4.38 -69.41 -10.57 
(Na + K)/Ca 3.61 2.70 12.59 3.25 4.55 
A/CNK 0.88 0.76 1.03 0.81 0.97 

Trace elements (in ppm): Klatovy Granodiorite – B 3, Ba 1180, Be 4, Co 5, Cr 20, Cs 10, Cu 15, Ga 20, 
Hf 3.5, Li 17, Ni 20, Pb 29, Rb 110, Sn 2, Sr 230, V 76, Zn 60, Zr 100 (Vejnar 1974a). 
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Kozlovice Granodiorite 

Quartz-normal, sodic, peraluminous (very 
slightly), mesocratic, I-type, I-series, 
granodiorite 

 1825KO 1826KO 
SiO2 69.67 66.06 
TiO2 0.40 0.56 
Al2O3 15.48 15.70 
Fe2O3 0.54 0.91 
FeO 2.00 3.60 
MnO 0.04 0.96 
MgO 0.81 1.70 
CaO 3.01 3.21 
Na2O 3.79 2.95 
K2O 4.17 3.51 
P2O5 0.13 0.12 
Mg/(Mg + Fe) 0.36 0.36 
K/(K + Na) 0.42 0.44 
Nor.Or 25.30 22.35 
Nor.Ab 34.94 28.54 
Nor.An 14.45 16.31 
Nor.Q 22.04 23.29 
Na + K 210.84 169.72 
*Si 139.89 158.61 
K-(Na + Ca) -87.44 -77.91 
Fe + Mg + Ti 59.73 110.73 
Al-(Na + K + 2Ca) -14.19 24.11 
(Na + K)/Ca 3.93 2.97 
A/CNK 0.96 1.09 
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1.02. SATELITE STOCKS AND DYKE SWARMS 

The Neoproterozoic flyschoid sediments in the broad exocontact zone of the Central Bohemian Pluton are 
penetrated by several small subvertical intrusions of gabbroic and tonalite rocks (e.g. the Bohutín Stock). 
Some of them have been encountered in uranium and Pb-Zn mines. The satellite stocks represent an early 
and relatively basic part of the Central Bohemian Pluton rock series. 

Rock dykes are very abundant within the CBP and show a large range of variation in composition and age 
complexity. They are often grouped into series of dyke swarms (e.g. the Přibram Dyke Swarm) which may 
indicate deeply eroded paleo-volcanic centres. 

1.02.1. BOHUTÍN STOCK 

 

 
Fig. 1.9. Bohutín Stock geological sketch-map 
(Klomínský personal com.). 1 – Bohutín 
Trondhjemite, 2 – Hybrid Quartz diorite, 3 – Bohutín 
Tonalite, 4 –Bohutín Gabbrodiorite, 5 – faults. 

Regional position: the largest satellite intrusion 
of the Central Bohemian Pluton.  

Rock types:  
1. Bohutín Tonalite – medium-grained biotite-

hornblende tonalite – quartz diorite (main 
type). 

2. Bohutín Trondhjemite – medium-grained 
biotite leuco-granodiorite – trondhjemite 
(apical and/or marginal facies of the main 
type). 

3. Bohutín Gabbrodiorite – medium-grained 
biotite-hornblende gabbrodiorite (enclaves). 

4. Hybrid Quartz diorite – medium-grained 
hybrid biotite-hornblende quartz diorite. 

Size and shape (in erosion level): elliptical 
shape, 3 km2 (3.5 × 1.5 km), elongated in NE-SW 
direction, vertical column (documented up to the 
depth of 1400 m).  

Age and isotopic data: 335 ± 35 Ma (K-Ar 
biotite), 400  ± 40 Ma (K-Ar hornblende), 
gabbrodiorite enclave in the Bohutín Tonalite 
348.5 ± 0.5 Ma (Ar-Ar biotite). 

Contact aureole: a broad thermal aureole is 
represented by the contact hornfels and spotted 
schists. 

Geological environment: Neoproterozoic 
greywackes and Lower-Cambrian conglomerates, 
sandstones, slates and greywackes. The Bohutín 
Tonalite is hydrothermally altered by ore veins 
(e.g. the Klement vein, 1 metre thick is rimed by 2 
metres wide zones of hydrothermal alteration). 

Zoning:  asymmetric compositional vertically 
arranged zonation, increase in acidity towards the 
margin (apical facies) from quartz diorite in SW 
to trondhjemite and granodiorite in NE.  

Mineralization: Pb-Zn-Ag sulphide vein type 
deposits, indices of Au and W (scheelite) in quartz 
veins (e.g. the Bohutín mine in the Příbram 
mining district). 
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Bohutín Gabbrodiorite 

Quartz-normal, sodic, weakly peraluminous, melanocratic, I-type gabbrodiorite 
n = 13 Median Min Max QU1 QU3 

SiO2 53.05 51.90 59.45 52.74 54.07 
TiO2 1.20 0.84 1.22 1.12 1.21 
Al2O3 17.64 16.00 17.97 17.45 17.84 
Fe2O3 1.33 0.81 1.64 1.29 1.37 
FeO 6.97 5.00 7.33 6.72 7.18 
MnO 0.19 0.15 0.21 0.19 0.20 
MgO 4.54 3.29 4.84 4.31 4.56 
CaO 7.94 6.08 8.24 7.58 7.99 
Na2O 3.01 2.58 3.28 2.94 3.09 
K2O 0.88 0.63 1.95 0.80 0.97 
P2O5 0.19 0.17 0.23 0.18 0.20 
Mg/(Mg + Fe) 0.49 0.47 0.50 0.49 0.49 
K/(K + Na) 0.16 0.12 0.32 0.15 0.17 
Nor.Or 6.04 4.38 12.91 5.50 6.66 
Nor.Ab 31.40 26.73 33.84 30.71 32.32 
Nor.An 44.43 32.71 46.08 42.02 44.84 
Nor.Q 16.81 15.65 26.69 16.54 17.79 
Na + K 115.82 108.57 130.14 114.30 120.95 
*Si 83.36 77.32 136.40 83.07 88.86 
K-(Na + Ca) -220.48 -231.26 -160.04 -224.30 -210.83 
Fe + Mg + Ti 242.28 181.61 252.13 231.22 244.96 
Al-(Na + K + 2Ca) -49.68 -65.53 -23.76 -51.72 -45.87 
(Na + K)/Ca 0.82 0.76 1.15 0.80 0.92 
A/CNK 0.88 0.85 0.94 0.88 0.89 

Bohutín Trondhjemite 

Quartz-normal, sodic, peraluminous, mesocratic, I-type granodiorite 
n = 9 Median Min Max QU1 QU3 

SiO2 67.29 57.22 71.03 64.79 68.83 
TiO2 0.46 0.33 0.91 0.39 0.61 
Al2O3 15.44 15.12 17.26 15.33 15.85 
Fe2O3 1.24 0.92 3.99 1.12 1.71 
FeO 1.75 0.85 5.26 1.41 2.71 
MnO 0.06 0.04 0.16 0.05 0.07 
MgO 1.51 0.88 3.61 1.16 1.77 
CaO 3.12 1.53 6.62 2.92 3.85 
Na2O 3.25 2.66 3.72 3.19 3.44 
K2O 2.75 1.91 3.22 2.57 2.98 
P2O5 0.14 0.10 0.28 0.13 0.20 
Mg/(Mg + Fe) 0.43 0.41 0.48 0.42 0.44 
K/(K + Na) 0.36 0.32 0.37 0.34 0.36 
Nor.Or 17.31 12.72 19.81 16.46 18.41 
Nor.Ab 31.09 26.93 34.78 30.17 32.75 
Nor.An 15.37 7.01 35.48 13.86 19.44 
Nor.Q 31.52 21.78 32.95 29.29 31.97 
Na + K 164.51 126.39 188.41 152.62 175.98 
*Si 169.17 112.36 187.46 162.62 179.64 
K-(Na + Ca) -98.43 -163.33 -78.96 -115.14 -96.63 
Fe + Mg + Ti 89.71 57.13 195.65 72.45 113.52 
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Al-(Na + K + 2Ca) 24.57 -23.54 55.36 4.41 31.31 
(Na + K)/Ca 2.88 1.07 6.91 2.38 3.38 
A/CNK 1.10 0.95 1.25 1.02 1.13 

 
Fig. 1. 10. Bohutín Stock ABQ and TAS diagrams: 1 - Bohutín Tonalite and Quartz diorite, 2 – Bohutín Trondhjemite, 
3 – Bohutín Gabbrodiorite (enclaves). 

Bohutín Tonalite 

Quartz-normal, sodic, metaluminous, melanocratic, I-type, quartz diorite 
n = 23 Median Min Max QU1 QU3 

SiO2 57.95 54.62 59.94 56.86 59.10 
TiO2 0.84 0.69 1.03 0.80 0.87 
Al2O3 16.38 15.91 17.71 16.06 16.75 
Fe2O3 1.09 0.33 2.28 0.61 1.28 
FeO 5.64 4.98 6.70 5.40 5.92 
MnO 0.15 0.12 0.19 0.14 0.16 
MgO 3.80 3.20 4.50 3.56 3.98 
CaO 6.43 5.41 7.40 6.13 6.75 
Na2O 2.64 2.18 3.09 2.52 2.74 
K2O 1.79 1.46 2.43 1.59 1.94 
P2O5 0.16 0.14 0.22 0.15 0.17 
Mg/(Mg + Fe) 0.50 0.45 0.54 0.47 0.52 
K/(K + Na) 0.31 0.24 0.38 0.29 0.32 
Nor.Or 11.93 9.89 16.32 10.93 12.98 
Nor.Ab 27.18 22.91 31.80 25.97 28.38 
Nor.An 35.41 29.40 40.80 33.92 36.97 
Nor.Q 13.66 7.86 18.09 12.23 14.77 
Na + K 123.39 103.89 144.53 117.77 128.68 
*Si 122.97 92.83 141.81 114.57 125.03 
K-(Na + Ca) -160.28 -200.67 -137.81 -171.02 -157.76
Fe + Mg + Ti 197.42 176.09 229.60 187.10 203.40 
Al-(Na + K + 2Ca) -26.36 -54.50 3.13 -36.02 -23.68 
(Na + K)/Ca 1.05 0.83 1.50 1.02 1.15 
A/CNK 0.93 0.87 1.02 0.91 0.94 

Trace elements (in ppm): Bohutín Tonalite – Sc 17, Pb 20, Sn 12, Cu 25, Ag 0.1, Zn 194, Cr 189, Ni 
21, Mo 6.4, V 127, Co 30. 
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1.02.2. PADRŤ STOCK 

 
Fig. 1.11. Padrť Stock geological sketch-map 
(adapted after CGS geological map 1 : 25,000, sheet 
Příbram). 1 – Padrť Tonalite, 2 – water ponds, 3 – 
faults. 

Regional position: a satellite intrusion of the 
Central Bohemian Pluton. 

Rock types: Padrť Tonalite – hornblende-biotite 
tonalite – granodiorite. 

Size and shape (in erosion level): 12 km2, oval 
shape 4 km in diameter. 

Age and isotopic data: Lower Palaeozoic, 
similar to the Bohutín Stock. No isotopic data. 

Contact aureole: a broad thermal aureole 
represented by the contact hornfels and spotted 
schists. 

Geological environment: Neoproterozoic 
greywackes, siltstones and slates (the Kralupy 
Group. 

Zoning: concentric zonation indicated. 
Mineralization: not reported. 
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Padrť Tonalite 

Quartz-normal, sodic, metaluminous, 
melanocratic, I-type, quartz diorite 

 1754PA 1755PA
SiO2 55.82 59.58
TiO2 1.02 0.73
Al2O3 17.73 16.94
Fe2O3 1.09 1.16
FeO 6.85 4.90
MnO 0.15 0.11
MgO 4.06 3.10
CaO 6.95 5.49
Li2O n.d. n.d.
Na2O 2.65 3.13
K2O 1.75 2.29
P2O5 0.18 0.13
Mg/(Mg + Fe) 0.48 0.48
K/(K + Na) 0.30 0.32
Nor.Or 11.82 15.07
Nor.Ab 27.19 31.29
Nor.An 38.05 29.38
Nor.Q 9.10 13.81
Na + K 122.67 149.63
*Si 104.39 115.65
K-(Na + Ca) -172.29 -150.28
Fe + Mg + Ti 222.57 168.84
Al(Na + K + 2Ca) -22.36 -12.76
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(Na + K)/Ca 0.99 1.53
A/CNK 0.95 0.97

1.02.3. LEŠETICE STOCK 

Regional position: a satellite intrusion at the 
exocontact of the Central Bohemian Pluton. 

Rock types:  
1. Lešetice Gabbrodiorite –  gabbrodiorite to 

gabbro (central part) 
2. Lešetice Granodiorite –  melanocratic quartz 

diorite to granodiorite (apical part). 
Size and shape: hidden subvertical body of the 

asymetric shape (330 × 120 m in map section), 
elongated in N-S direction.  

Age and isotopic data: older then the Marginal 
Granite. No isotopic data. 

Contact aureole: a broad thermal aureole repre-
sented by the contact hornfels and spotted schists. 

Geological environment: Neoproterozoic 
greywackes and flysch sediments. 

Zoning: normal symmetric compositional 
concentric zonation, increase of acidity towards 
the margin (apical facies).  

Mineralization: economic vein-type uranium 
mineralization in the exocontact. 

 
Fig. 1.12. Lešetice and Padrť Stocks ABQ and TAS diagrams. 1 – Lešetice Gabbro,  2 – Lešetice Gabbrodiorite, 3 – 
Lešetice Granodiorite, 4 – Padrť Tonalite. 

References 

SOKOL, A. – DOMEČKA, K. – BREITER, K. – JANOUŠEK, V. (2000): Underground gas storage near 
Příbram – a source of new information. – Bull. Czech Geol. Surv. 75, 2, 89–104. 

VLAŠÍMSKÝ, P. (1973): Pně basických a tonalitových hornin v exokontaktní zóně středočeského plutonu 
na Příbramsku. – Acta Univ. Carol., Geol. 3, 179–195. (English summary) 

VLAŠÍMSKÝ, P. (1975): Přehled intruzivního magmatismu v příbramské rudní oblasti. – Sbor. Horn. 
Příbram, Geol. nerost. Sur., 155–182. 
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Lešetice Gabbrodiorite 

Large variation in composition. Quartz-normal, sodic, metaluminous, melanocratic, 
gabbrodiorite to quartz diorite 

n = 10 Median Min Max QU1 QU3 
SiO2 55.82 49.33 63.26 53.39 60.01 
TiO2 0.75 0.47 1.20 0.63 1.02 
Al2O3 16.68 13.46 17.89 16.47 17.21 
Fe2O3 1.09 0.25 1.85 0.41 1.60 
FeO 5.43 3.52 8.46 4.90 6.88 
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MnO 0.15 0.11 0.27 0.14 0.21 
MgO 3.10 1.41 11.34 1.89 4.35 
CaO 5.65 3.49 9.34 5.32 6.50 
Na2O 2.65 1.93 4.27 2.13 3.13 
K2O 2.07 1.30 2.94 1.70 2.17 
P2O5 0.15 0.06 0.20 0.13 0.16 
Mg/(Mg + Fe) 0.46 0.35 0.69 0.37 0.48 
K/(K + Na) 0.30 0.25 0.39 0.28 0.34 
Nor.Or 13.72 8.94 18.90 11.66 14.86 
Nor.Ab 27.45 20.80 41.02 22.95 31.29 
Nor.An 32.21 17.84 53.48 27.60 36.09 
Nor.Q 9.10 0.00 21.08 7.36 13.58 
Na + K 128.50 91.82 183.86 113.53 149.63 
*Si 104.39 70.82 138.62 99.61 114.05 
K-(Na + Ca) -170.06 -203.17 -108.24 -172.29 -156.50 
Fe + Mg + Ti 168.84 104.31 411.62 133.68 241.46 
Al-(Na + K + 2Ca) -22.36 -160.59 22.93 -33.15 -12.76 
(Na + K)/Ca 1.13 0.55 2.75 0.99 1.53 
A/CNK 0.95 0.62 1.09 0.92 0.97 

1.02.4.  OBOŘIŠTĚ STOCK 

Regional position: the satellite intrusion at the 
exocontact of the Central Bohemian Pluton. 

Rock types:  
1. Obořiště Gabbrodiorite – amphibole to 

pyroxene-amphibole gabbrodiorite to gabbro 
(central part). 

2. Obořiště Quartz diorite – biotite-horblende 
quartz diorite (marginal facies). 

Size and shape: hidden subvertical body of the 
asymetric  shape (400 × 250 m in map section), 
elongated in N-S direction. The size of the 
intrusion is increasing to the depth. 

Age and isotopic data: Obořiště Quartz diorite 
370 Ma (K-Ar amphibole), older then the 
Marginal Granite. 

Contact aureole: a broad thermal aureole 
represented by the contact hornfels and spotted 
schists. 

Geological environment: Neoproterozoic flysch 
sediments and the Marginal Granite. 

Zoning: symmetric compositional concentric 
zonation, increase of acidity towards the margin 
of the Obořiště Stock. 

Mineralization: economic uranium 
mineralization (uraninite-carbonate veins) in the 
exocontact. 
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1.02.5. BROD STOCK 

Regional position: a satellite intrusion at the 
northern exocontact of the Central Bohemian 
Pluton. 

Rock types: Brod Gabbrodiorite – fine-grained 
pyroxene-amphibole gabbrodiorite to gabbro. 

Size and shape: hidden subvertical body of the 
asymetric  shape (750 × 250 m in map section), 
elongated in N-S direction. The body is known 
down to the depth of 1,150 m, segmented by the 
Dědov fault.  
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Age and isotopic data: Variscan, no isotopic 
data. 

Contact aureole: a broad thermal aureole  
represented by the contact hornfels and spotted 
schists. 

Geological environment: Neoproterozoic flysch 
sediments. 

Zoning: uniform interior with no facial changes. 
Mineralization: uranium mineralization 

(uraninite-carbonate veins) at the exocontact. 
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1.02.6. ROŽMITÁL STOCK (RS) 

 
Fig. 1.13. Rožmitál Stock geological sketch-map (adapted after Zachariáš 2008). 

Regional position: a satellite intrusion at the 
northern exocontact of the Central Bohemian 
Pluton in southern part of the Rožmitál tectonic 
block (the Teplá-Barrandian Unit).  

Rock types: Petráčkova hora Granodiorite 
(PHG) – medium to fine-grained hornblende-
biotite granodiorite (porphyritic granite of the 
Bělčice type). RS consists of the central (younger) 
and the peripheral (older) magmatic facies. The 
central granodiorite is similar to the Blatná 
Granodiorite. Frequent subvertical dykes of two 
subgroups of granodiorite porphyry are older than 
PHG. 

Size and shape: three separate stock-like 
outcrops of an irregular shape – Petráčkova hora, 
Trepanda and Voltuš in the total size about 1.5 
km2. 

Age and isotopic data: Variscan, RS is 
geochemically similar to the Blatná Granodiorite 
(346.7 ± 1.6 Ma (SHRIMP U-Pb zircon). 344.4 ± 
2.8 Ma (Re-Os molybdenite).  

Contact aureole: a thermal aureole represented 
by the contact hornfels. 

Geological environment: Lower Cambrian 
siliciclastic metasediments and Devonian to 
Ordovician shales/sandstones. 

Zoning: PHG consists of the central (younger) 
and peripheral (older) facies. 

Mineralization: porphyry-style gold 
mineralization (gold-bearing quartz veins) within 
the RS or in its closest vicinity (the Petráčkova 
hora deposit). 

References 

DROZEN, J. – RÖHLICH, P. – STUDNIČNÁ, B. – STUDNIČNÝ, I. (1986): Vulkanogenní vývoj spodního 
kambria v rožmitálské kře a jeho zrudnění. – Věst. Ústř. Úst. geol. 61, 5, 265–272. 



 35

KETTNER, R. (1952): Geology of Třemšín unit and its surroundings. – Věst. Král. Čes. Společ. Nauk, T. 
mat-přírodověd. 14, 1–21. (Czech) 

ZACHARIÁŠ, J. (2008): Compositional trends in magmatic and hydrothermal silicates of the Petráčkova 
hora intrusive complex, Bohemian Massif – link between the magmatic processes and intrusion-related 
gold mineralization. – J. Geosci. 53, 105–117.  

ZACHARIÁŠ, J. – PERTOLD, Z. – PUDILOVÁ, M. – ŽÁK, K. – PERTOLDOVÁ, J. – STEIN, H. – 
MARKEY, R. (2001): Geology and genesis of Variscan porphyry-style gold mineralization Petráčkova 
hora deposit, Bohemian Massif, Czech Republic. – Mineralium Depos. 36, 517–541. 

1.02.7. PŘÍBRAM DYKE SWARM 

Regional position: within the NW exocontact of 
the CBP and its interior. Clusters of dykes 
indicate deeply eroded paleo-volcanic centres. 

Rock types: 
(a) Dykes of the tholeiite series (diabase, meta-

porphyry, lamprophyre) older than the Central 
Bohemian Pluton. 

(b) Dykes of the tholeiite series (diabase, 
diabase porphyry, biotite lamprophyre) posterior 
to the Central Bohemian Pluton.  

(c) Dykes of the calc-alkaline series (aplite, 
pegmatite, dyke microgranite, basic–intermediate 
(meta) porphyry and hornblende lamprophyre) 
linked up with formation of the Central Bohemian 
Pluton. 

Size and shape (in erosion level): the maximum 
width of dykes varies between 30–35 m  with 

maximum length of 1.5 to 2 km as measured in 
the mines.  

Age and isotopic data: Palaeozoic age 
(Cambrian  up to Variscan base metal 
mineralization). Lampropfyre dyke (minete frm 
Lešetice Uranium mine) 338 ± 0.5 Ma (Ar-Ar 
biotite). 

Geological environment: the Central Bohemian 
Pluton and its country rocks. 

Contact aureole: dykes of the tholeiite series 
are affected by the contact metamorphism of the 
Central Bohemian Pluton. 

Mineralization: base-metal mineralization 
spatially bound with dykes of the tholeiite series 
(e.g. the Příbram historical mining district). 
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1.3. IGNEOUS ROCKS IN THE ROOF OF THE CENTRAL BOHEMIAN PLUTON 

1.03.1. JÍLOVÉ VOLCANIC BELT  (JVB) 

 
Fig. 1.14.. Jílové Volcanic Belt geological sketch-
map (adapted after Morávek et al. 1994). 1 – Jílové 
Alaskite (Albite Granite), Trondhjemite, 
Metatonalite, 2 – Jílové Orthogneiss, 3 – Jílové 
Metavolcanites, 4 – Variscan biotite granite, 5 – 
faults. 

Geological position: the Jílové Volcanic Belt 
(member of the Kralupy-Zbraslav Group) is a 
regionally metamorphosed (greenschist to 
amphibolite facies) complex of volcanic and 
intrusive rocks of Neoproterozoic age. The 
volcanics include the metabasalts, metaboninites, 
metaandesites, metadacites and meta-Na-
rhyolites. They are grouped into an earlier 
tholeiitic and later calc-alkaline series. The 
intrusive rocks are represented by granites, 
tonalites and gabbroid rocks. The Jílové zone is 

affected by Variscan contact metamorphism 
associated with the Central Bohemian pluton. 

Rock types:  
1. Jílové Alaskite – alkali-feldspar (albite) 

granite, (former trondhjemite), metatonalite 
(comagmatic with rhyolites). 

2. Orthogneiss – leucocratic biotite to amphibole 
orthogneiss. 

3. Jílové Metavolcanites – metabasalts, 
metaandesites, metatrachyandesites, 
metadacites, metarhyolites, and their tuffs 
and pyroclastics. 

Size and shape (in erosion level): JVB ~ 120 
km2 and about ~ 65 km long belt in NE-SW 
direction through the borderland between the 
Proterozoic of the Bohemicum and the Central 
Bohemian Pluton. Subvolcanic intrusions are 
dyke-like stocks and lacoliths of the cedar-like 
shape. 

Age and isotopic data: Neoproterozoic (750–
570 Ma, comparable to the French Brioverian). 
No isotopic data. 

Geological environment:  
1. Neoproterozoic Štěchovice Group (The 

Lečice Member is conformably overlain by 
the Štěchovice Group). 

2. Lower Palaeozoic (Ordovician to Devonian?) 
metasediments. 

3. Central Bohemian Pluton (mostly Sázava 
Tonalite, Blatná Granodiorite and the 
Marginal Granite. 

Contact aureole: Variscan contact 
metamorphism (the Central Bohemian Pluton). 

Mineralization:  
1. stratiform mineralization connected with the 

volcanic members (pyrite and Cu, Zn 
sulphides, 

2. vein and stockwork style of the Au-quartz, 
scheelite and Ag-polymetallic and barite 
mineralization. 

Jílové Alaskite 

Quartz-rich, sodic, weakly peraluminous, mesocratic, S-type, I-series, granite 
n = 24 Median Min Max QU1 QU3 

SiO2 74.76 72.35 78.17 73.61 75.80 
TiO2 0.26 0.17 0.55 0.22 0.33 
Al2O3 12.55 11.34 13.60 12.15 12.82 
Fe2O3 1.22 0.00 2.91 0.66 1.70 
FeO 1.31 0.00 2.16 0.84 1.44 
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MnO 0.04 0.02 0.10 0.03 0.05 
MgO 0.62 0.23 1.85 0.45 0.88 
CaO 1.29 0.56 2.97 0.79 1.62 
Na2O 5.60 4.08 7.05 5.36 5.97 
K2O 0.36 0.04 1.39 0.30 0.61 
P2O5 0.04 0.01 0.10 0.02 0.07 
Mg/(Mg + Fe) 0.33 0.21 0.57 0.26 0.39 
K/(K + Na) 0.04 0.00 0.18 0.03 0.06 
Nor.Or 2.19 0.24 8.58 1.85 3.68 
Nor.Ab 52.35 38.42 63.90 49.54 54.98 
Nor.An 6.31 1.67 15.32 3.66 8.30 
Nor.Q 34.25 31.76 43.13 33.59 35.98 
Na + K 188.96 148.65 230.90 180.12 201.06 
*Si 206.81 189.02 252.65 201.66 215.72 
K-(Na + Ca) -200.99 -236.05 -128.57 -203.40 -191.16 
Fe + Mg + Ti 56.15 17.36 85.55 44.34 67.08 
Al-(Na + K + 2Ca) 10.53 -17.96 35.48 -4.22 18.83 
(Na + K)/Ca 8.07 2.81 21.09 5.95 12.04 
A/CNK 1.04 0.93 1.18 0.99 1.08 

Jílové Metatonalite 

Quartz-normal, sodic, metaluminous, melanocratic, S-type, M-series, 
granodiorite to quartz diorite 

 1877Jil 1878Jil 1879Jil 1880Jil 
SiO2 62.28 68.58 64.39 66.68
TiO2 0.30 0.44 0.70 0.36
Al2O3 13.77 14.21 14.59 13.40
Fe2O3 1.84 3.08 1.85 3.47
FeO 3.93 2.01 3.84 3.43
MnO 0.10 0.04 0.10 0.12
MgO 5.08 2.03 3.15 2.34
CaO 5.01 2.50 2.37 2.50
Na2O 3.81 5.30 5.94 6.55
K2O 0.26 0.45 0.80 0.10
P2O5 0.05 0.11 0.10 0.08
Mg/(Mg + Fe) 0.61 0.43 0.50 0.38
K/(K + Na) 0.04 0.05 0.08 0.01
Nor.Or 1.76 2.80 5.10 0.62
Nor.Ab 39.22 50.06 57.61 61.93
Nor.An 28.12 12.28 11.99 12.51
Nor.Q 19.64 27.24 15.22 17.74
Na + K 128.47 180.58 208.67 213.49
*Si 157.49 170.16 120.38 126.72
K-(Na + Ca) -206.76 -206.05 -216.96 -253.82
Fe + Mg + Ti 207.59 122.46 163.58 153.81
Al-(Na + K + 2Ca) -36.73 9.31 -6.67 -39.50
(Na + K)/Ca 1.44 4.05 4.94 4.79
A/CNK 0.88 1.04 0.98 0.87
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Fig. 1. 15. Jílové Volcanic Belt ABQ and TAS diagrams: 1 – Jílové Alaskite (trondhjemite), 2 – Jílové Metatonalite, 3 
– Jílové Orthogneiss. 
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1.03.2. ONDŘEJOV METATONALITE 

Regional position: a member of the Proterozoic 
basement in the belt between the Ondřejov and 
Chocerady roof pendants of the CBP. 

Rock types: Ondřejov Metatonalite – sheared or 
foliated biotite metatonalite and hornblende-
biotite metatonalite (two facies). 

Size and shape (in erosion level): outcrop of 
400 × 200 m in size. 

Age and isotopic data: Proterozoic age 
according to the geological evidence. No isotopic 
data. 

Contact aureole: no thermal metamorphism of 
the Neoproterozoic metaconglomerate. 

Geological environment: transgressive position 
of the Neoproterozoic metaconglomerate on the 
metatonalite. 

Zoning: not reported. 
Mineralization: not reported. 

References 

VAJNER, V. (1963): Geologie metamorfovaného ostrova ondřejovského. – Sbor. geol. Věd, Geol. 1, 21–41. 
VRÁNA, S. – CHÁB, J.(1981): Metatonalite-metaconglomerate relation: the problem of the Upper 

Proterozoic sequence and its basement in the NE part of the Central Bohemian Pluton. – J. Geol. Sci., 
Geol. 35, 145–187. 



 39

1.03.3. MIROTICE ORTHOGNEISS  

 
Fig. 1.16. Mirotice Orthogneiss geological sketch-
map (adapted after CGS geological map 1 : 50,000). 
1 – Kozárovice Granodiorite, 2 – Mirotice I 
Orthogneiss, 3 – Mirotice II Orthogneiss, 4 – faults. 

Regional position: a member of the 
metagranitoids of the Central Bohemian 

Composite Batholith. A roof pendant of the 
Central Bohemian Pluton. 

Rock types: 
1. Mirotice I Orthogneiss – biotite to biotite-

muscovite orthogneiss (dominant facies). 
2. Mirotice II Orthogneiss – amphibole-biotite 

orthogneiss (core facies). 
Size and shape (in erosion level): 55 km2, 

elliptic domal shape (23 × 8 km). 
Age and isotopic data: mid-late Devonian 

(380–365 Ma) age extrapolated from the Staré 
Sedlo Orthogneiss data. No isotopic data. 

Geological environment: the Blatná and 
Kozárovice Granodiorites, contact 
metamorphosed schists, hornfels, leptinite (the 
Mirovice Islet). 

Contact aureole: the Mirotice Gneiss is 
intruded by the Kozárovice and Blatná 
Granodiorites. 

Zoning: the reverse zonation (amphibole-biotite 
orthogneiss in the core of the domal structure). 

Mineralization: no information. 
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1.03.4. STARÉ SEDLO ORTHOGNEISS 

Regional position: a member of the 
metagranitoids of the Central Bohemian 
Composite Batholith. A roof pendant of the 
Central Bohemian Pluton. 

Rock types:  
1. Staré Sedlo 1 Orthogneiss – biotite to biotite-

muscovite orthogneiss. 
2. Staré Sedlo 2 Orthogneiss – amphibole-

biotite orthogneiss. 
Size and shape (in erosion level): 24 km2, 

elliptical shape (11 × 3.5 km). 
Age and isotopic data: Staré Sedlo Orthogneiss 

338 ± 2.5 Ma, 335 ± 2 Ma, 331 ± 2.5 Ma ( Rb-Sr 
biotite, whole rock and biotite-plagioclase 

respectively), 340, 330 Ma biotite cooling ages, 
332.3 ± 3 Ma, 332.2 ± 3.1 Ma and 331.7 ± 3 Ma 
(Ar-Ar hornblende), 370 Ma (U-Pb zircon). The 
Staré Sedlo Orthogneiss is intruded by the 
Kozárovice Granodiorite. 

Geological enviroment: the Kozárovice 
(Těchnice) Granodiorite, Čertovo břemeno 
Melagranite. 

Contact aureole: frequent enclaves of the 
contact metamorphosed paragneisses. 

Zoning: no information. 
Mineralization: no information. 
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Fig. 1.17. Staré Sedlo Orthogneiss geological sketch-map (adapted after CGS geological map 1 : 50,000). 1 – 
Kozárovice Granodiorite, 2 – Staré Sedlo I Orthogneiss, 3 – Staré Sedlo II Orthogneiss, 4 – faults. 

(2.2.) ULTRAPOTASSIC PLUTONITES (D U R B A C H I T E S) 

– see description in the Moldanubicum section 2.2. 

The High to Ultrapotassic Suite (group) of the Central Bohemian Composite Batholith includes the 
Milevsko Massif and Tábor Massif. 

Rock types: 
Tábor Massif 

1. Tábor Syenite – biotite- pyroxene syenite to quartz monzonite with marginal biotite facies. 
Milevsko Massif 

1. Čertovo břemeno Melagranite – porphyritic biotite-amphibole melagranite, granodiorite and 
syenodiorite with central (light) and marginal (dark) facies. 

2. Sedlčany Granodiorite – porphyritic amphibole-biotite granite, resembling the most acidic variety of 
the Čertovo břemeno Melagranite. 
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1.4. BOR MASSIF 

 
Fig. 1.18. Bor Massif geological sketch-map 
(adapted after Vejnar et al. 1969). 1 – Bor 
Redwitzite, 2 – Bor I Granite, 3 – Bor Granodiorite, 
4 – Bor II Granite, 5 –faults. 

Regional position: at the boundary between the 
Teplá- Barrandian Unit (Bohemian Zone) and the 
Moldanubian Zone (Bohemian Forest unit). 

Rock types: 
1. Bor Redwitzite – quartz diorite. 
2. Bor I Granite – porphyritic coarse-grained 

biotite granite-granodiorite. 
3. Bor Granodiorite (~ 3 km2) – biotite 

granodiorite 

4. Bor II Granite – two-mica granite – mainly 
as dykes in the porphyritic granodiorite. 
Size and shape (in erosion level): scar-like (N-

S) intrusion, ~ 210 km2 (46 × 6 km), frequent 
aplite and microgranite dykes are usually 2–15 m 
thick and several hundreds of metres to first 
kilometres long. The Bor Massif is divided by 
faults into northern, central, and southern 
segments: Bor Redwitzite (~ 85 km2), Bor I 
Granite (~ 180 km2), Bor II Granite (~ 12 km2). 

The depth of magma solidification of the Bor 
Massif is about 5–7 km (Dudek et al. 1991). 

Age and isotopic data: Bor Redwitzite – 317.4 ± 
0.9 Ma (K-Ar biotite), Bor I Granite – 332 Ma 
(U-Pb zircon), 337 ± 7 Ma (Rb-Sr WR), 317 ± 0.7 
Ma (K-Ar biotite), Bor II Granite – 319.9 ± 1.3 
Ma (K-Ar muscovite), 305 ± 1.3 Ma (K-Ar 
biotite).  

Geological environment: metabasites, 
muscovite-biotite paragneisses, amphibolites. 

Contact aureole: the Bor Massif is mainly 
outlined by faults within the area of the West 
Bohemian shear zone. 

Zoning: no sharp contacts between rock type 2, 
3, and 4. Marginal facies of the two-mica granite 
(Bor II Granite) with plan-parallel texture and 
gradational relation to the central porphyritic 
granodiorite (Bor I Granite). 

Mineralization: hydrothermal U mineralization 
(uraninite-carbonate veins) within the endocontact 
and exocontact (the Vítkov uranium deposit). 

Heat production (μWm-3): Bor Granodiorite 
4.6, Bor Redwitzite 2.2, Bor II Granite 4.4, and 
Bor I Granite 3.3, average of 15 analyses 1.9–6.1. 
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Bor Redwitzite 

Quartz-poor, sodic, metalumious, melanocratic, I-type, I- and M- series, 
monzodiorite to monzonite 

n = 12 Median Min Max QU1 QU3 
SiO2 55.29 52.04 58.25 53.29 56.4 
TiO2 1.12 0.62 1.25 0.95 1.15 
Al2O3 17.54 15.46 22.35 16.57 17.85 
Fe2O3 .81 0.33 2.5 0.36 1.27 
FeO 5.71 4.01 9.56 4.88 6.32 
MnO 0.1 0.05 0.25 0.07 0.11 
MgO 3.59 0.12 6.67 2.4 4.9 
CaO 4.76 1.29 8.89 4.25 6.21 
Na2O 4.17 1.66 4.71 2.98 4.4 
K2O 3.75 2.55 7.75 3.45 3.96 
P2O5 0.37 0.11 0.62 0.25 0.52 
Mg/(Mg + Fe) 0.47 0.03 0.59 0.35 0.57 
K/(K + Na) 0.36 0.34 0.56 0.36 0.46 
Nor.Or 23.79 16.75 43.87 23.07 25.3 
Nor.Ab 38.12 17.95 43.28 30.23 42.23 
Nor.An 21.82 6.77 36.91 19.49 31.22 
Nor.Q 0.00 0.00 16.96 0.00 2.42 
Na + K 213.23 125.23 316.86 156.97 223.41 
*Si 40.1 -30.27 148.07 27.76 64.72 
K-(Na + Ca) -135.85 -219.91 -5.74 -155.16 -119.37 
Fe + Mg + Ti 200.88 99.6 289.62 149.3 225.74 
Al-(Na + K + 2Ca) -61.75 -196.19 267.31 -84.86 -33.82 
(Na + K)/Ca 2.16 1.24 7.05 1.4 2.77 
A/CNK 0.87 0.64 2.59 0.81 0.93 
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Fig. 1.19. Bor Massif ABQ and TAS diagrams. 1 – Bor Redwitzite, 2 – Bor I Granite, 3 – Bor II Granite. 

Bor I Granite 

Quartz-normal, sodic/potassic, weakly peraluminous, mesocratic, S-type, I- and M-series, granite 
to granodiorite 

 46BORb 32BORb 33BORb 54BORb 52BORb 29BORb
SiO2 67.08 67.95 70.33 69.04 71.83 71.07
TiO2 0.52 0.46 0.30 0.12 0.15 0.32
Al2O3 14.84 15.26 14.09 15.82 14.41 14.24
Fe2O3 1.28 1.06 0.54 0.22 0.85 0.38
FeO 3.21 2.67 2.29 1.59 1.13 2.20
MnO 0.07 0.04 0.03 0.02 0.03 0.04
MgO 0.79 0.04 0.40 0.13 0.19 0.81
CaO 1.92 2.60 1.30 1.03 0.66 1.54
Na2O 3.30 3.13 3.50 3.22 3.89 2.72
K2O 4.98 4.87 5.91 7.28 4.86 5.50
P2O5 0.26 0.29 0.28 0.31 0.35 0.19
Mg/(Mg + Fe) 0.24 0.02 0.20 0.11 0.15 0.36
K/(K + Na) 0.50 0.51 0.53 0.60 0.45 0.57
Nor.Or 31.19 30.11 36.26 44.21 29.59 34.10
Nor.Ab 31.41 29.41 32.63 29.72 36.00 25.63
Nor.An 8.28 11.50 4.78 3.15 1.00 6.70
Nor.Q 22.00 24.02 22.37 18.81 28.03 27.94
Na + K 212.23 204.40 238.43 258.48 228.72 204.55
*Si 137.09 141.66 136.30 112.30 161.93 171.42
K-(Na + Ca) -34.99 43.97 -10.64 32.30 -34.11 1.54
Fe + Mg + Ti 86.86 57.22 52.34 29.63 32.98 59.51
Al-(Na + K + 2Ca) 10.72 2.54 -8.09 15.46 30.73 20.17
(Na + K)/Ca 6.20 4.41 10.29 14.07 19.43 7.45
A/CNK 1.06 1.03 0.99 1.08 1.16 1.10

Trace elements (in ppm): Bor I Granite – Ba 1270, Cs 6, Ga 18, Hf 7, Li 41, Nb 9, Pb 44, Rb 166, Sc 
7.8, Sr 233, Th 36, U 6, Y 167, Zn 60, Zr 204, La 56, Ce 96, Sm 6.4, Eu 1.3, Yb 1.8, Lu 0.3 (Breiter 
and Sokol 1997). 
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Bor II Granite 

Quartz-normal, sodic, moderately peraluminous, leucocratic, S-type, I- and M-series, 
granite 

n = 7 Median Min Max QU1 QU3 
SiO2 73.73 72.85 74.67 73.12 74.18 
TiO2 0.13 0.04 0.21 0.08 0.14 
Al2O3 13.84 13.45 14.47 13.47 14.33 
Fe2O3 0.68 0.13 0.99 0.29 0.88 
FeO 0.79 0.55 1.43 0.57 1.00 
MnO 0.03 0.02 0.05 0.02 0.03 
MgO 0.20 0.02 0.70 0.18 0.24 
CaO 0.77 0.33 1.06 0.42 0.80 
Na2O 3.76 2.86 4.06 3.50 3.89 
K2O 4.95 4.15 5.56 4.65 5.06 
P2O5 0.20 0.10 0.33 0.16 0.21 
M g / ( M g  +  F e ) 0.29 0.02 0.36 0.16 0.32 
K/(K + Na) 0.46 0.42 0.56 0.44 0.47 
Nor.Or 29.81 25.09 34.03 28.12 30.50 
Nor.Ab 34.44 26.61 37.16 32.24 35.76 
Nor.An 2.64 -0.48 0.77 0.78 2.65 
Nor.Q 30.24 27.28 34.80 28.18 30.54 
Na + K 224.26 208.80 242.05 210.34 228.77 
*Si 179.82 158.89 198.81 167.21 183.32 
K-(Na + Ca) -27.45 -41.06 -46.86 -39.64 -26.93 
Fe + Mg + Ti 24.99 15.03 50.19 21.56 29.54 
Al-(Na + K + 2Ca) 17.84 11.34 63.59 14.76 25.17 
(Na + K)/Ca 16.88 11.13 35.48 13.68 17.20 
A/CNK 1.10 1.06 1.33 1.08 1.12 

Trace elements (in ppm): Bor II Granite – Ba 263, Ce 34, Cr 16, Cs 14, Ga 18, La 24, Nb 11, Pb 39, 
Rb 206, Sc 11, U 9, Y 10, Zn 42, Zr 49 (Siebel et al. 1997). 

1.5. MARIÁNSKÉ LÁZNĚ STOCK (MLS) 

 
Fig. 1.20. Mariánské Lázně Stock geological sketch-
map (adapted after René 2000). 1 – Mariánské Lázně 
Granite, 2 – fine-grained mu-bi-granite, 3 – fine-
grained bi-granite-granodiorite, 4 – hybrid bi-
granodiorite (redwitzite), 5 – Mariánské Lázně 
Redwitzite, 6 – faults. 

Regional position: Intrusion near the SW 
boundary of the Teplá-Barrandian Unit in contact 
with the Marianské Lázně Fault.  

Rock types:  
Mariánské Lázně Granite – porphyritic coarse-

grained biotite monzogranite (similar to OIC in 
the Saxothuringicum), 

Fine-grained muscovite-biotite granite, 
Fine-grained biotite-granite-granodiorite, 
Hybrid biotite-granodiorite, 
Mariánské Lázně Redwitzite – fine-grained 

biotite-hornblende diorite to tonalite and hybrid 
biotite granodiorite. 

Three main petrographic varieties have been 
described: 

1. weakly porphyritic coarse-grained 
monzogabbro to monzodiorite, 

2. fine- to medium-grained amphibole-
biotite monzodiorite to granodiorite, 

3. redwitzite dykes. 
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Size and shape (in erosion level): oval  
intrusion, 5 km2 (2 × 3.5 km) controlled by the 
West Bohemian shear zone (the Mariánské Lázně 
Fault). Younger brittle-ductile tectonic 
movements affected MLS. 

Age and isotopic data: similar to the Bor Massif 
according to geologic criteria. Between 322.4 ± 
2.9 and 324.8 ± 3.0 Ma (Pb-Pb zircon). 

Geological environment: amphibolites (the 
Kladská Unit), mica-schists to sillimanite-biotite 
paragneiss. 

Contact aureole: locally hornfels, especially at 
the S and SW limits of the body.  

Mineralization: no ore mineral indications. 

 
Fig. 1.21. Mariánské Lázně Stock ABQ and TAS diagrams. 1 – Mariánské Lázně Granite, 2 – hybrid granodiorite, 3 – 
Mariánské Lázně Redwitzite. 
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Mariánské Lázně Granite and Redwitzite 

Mariánské Lázně Granite – large range of variation in composition. Quartz-normal, 
sodic-potassic, weakly peraluminous, mesocratic, S-type (low), granite to 
granodiorite 
Mariánské Lázně Redwitzite – Quartz-poor, sodic, metaluminous, mesocratic, S-I 
type, monzonite to monzogabbrodiorite 

 bimoMar 1monzgr 2monzgr 5hybrid tonalMa 
 monzogranite granodiorite tonalite 

SiO2 70.13 69.27 67.53 62.53 58.47 
TiO2 0.48 0.50 0.63 0.92 1.37 
Al2O3 14.64 15.77 16.27 17.46 17.29 
Fe2O3 0.69 1.23 0.67 0.89 1.67 
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FeO 2.06 1.67 2.12 5.89 4.55 
MnO 0.06 0.05 0.08 0.14 0.12 
MgO 1.14 1.22 0.91 2.62 2.86 
CaO 1.75 1.73 2.16 3.64 5.29 
Na2O 3.88 3.06 3.78 3.78 3.47 
K2O 4.97 5.27 5.59 1.90 4.43 
P2O5 0.20 0.20 0.24 0.23 0.48 
Mg/(Mg + Fe) 0.43 0.43 0.36 0.41 0.45 
K/(K + Na) 0.46 0.53 0.49 0.25 0.46 
Nor.Or 30.23 32.12 33.85 12.17 27.93 
Nor.Ab 35.87 28.33 34.79 36.88 33.25 
Nor.An 7.57 7.48 9.36 17.98 24.62 
Nor.Q 21.51 24.57 16.78 18.32 4.74 
Na + K 230.62 210.73 240.88 162.22 206.26 
*Si 137.66 152.97 108.04 141.39 55.18 
K-(Na + Ca) -50.90 -17.70 -41.88 -146.67 -112.33 
Fe + Mg + Ti 71.59 75.40 68.43 169.80 172.33 
Al-(Na + K + 2Ca) -5.61 37.12 1.49 50.91 -55.51 
(Na + K)/Ca 7.39 6.81 6.24 2.50 2.19 
A/CNK 1.00 1.16 1.02 1.20 0.88 

1.6. KLADRUBY COMPOSITE MASSIF (KCM) 

 
Fig. 1.22. Kladruby Composite Massif hierarchical 
scheme according to intrusive bodies and rock types. 

1.06.1. KLADRUBY MASSIF 

Regional position: intrusion into the 
Precambrian Teplá-Barrandian Unit 
(Bohemicum), chlorite and biotite zones (KCM) 
and biotite to garnet zones (the Sedmihoří Stock) 
WSW of Plzeň. 

Rock types:  
1. Prostiboř Granodiorite (~ 100 km2) – 

porphyritic biotite granodiorite to 
monzogranite (main type). 

2. Milevo Granodiorite (~ 14 km2) – biotite 
granodiorite (central type). 

3. Marginal (Kladruby) Granite (~ 3 km2) – 
muscovite-biotite granodiorite to 
monzogranite. 

4. Benešovice Granite (~ 2 km2) – (albitized) 
biotite-muscovite monzogranite. 

5. Porphyry Dykes – quartz porphyry dykes at 
the northern exocontact. 

Size and shape (in erosion level): elongated (in 
N-S direction), elliptical in shape (wedge-like 
shape) with gentle dipping to the north under 
Proterozoic hornfelses – 120 km2 (24 × 8 km). 

The depth of magma solidification of the 
Kladruby Massif is about 5–7 km (Dudek et al. 
1991). 

Age and isotopic data: 375 (Rb-Sr mineral – 
whole rock isochron), 360 Ma (K-Ar hornblende), 
330 Ma (K-Ar biotite), 464 ± 36 Ma (Rb-Sr whole 
rock), 315-337 Ma (U-Pb zircon). 

Geological environment: Neoproterozoic 
schists and phyllites, mica schists, also 
metavolcanites in N-NW. The Mariánské Lázně 
fault separates the Kladruby Massif in the E from 
the Sedmihoří stock in the W. 

Contact aureole: wide (up to 1 km), 
pronounced, two-mica hornfelses with cordierite 
and sillimanite represent high-grade products. The 
contact aureole of the assymetric shape is 
superimposed on zones of regional metamorphism 
and merges together with the contact aureole of 
the Poběžovice Massif. The Sedmihoří Stock is 
cutting staurolite-garnet and biotite isograds. 
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Zoning: nested massif with reverse concentric 
zonation. The structural and compositional reverse 
zoning (the Milevo Granodiorite → the Prostiboř 
Granodiorite → Marginal (Kladruby) Granite → 
Benešovice Granite and Porphyry Dyke Swarm at 
the northern exocontact).  

Mineralization: spatial relationship of Pb-Zn-
Ag veins in exocontact (Stříbro historical mining 
district), uranium vein-type mineralization. 

Heat Production (μWm-3): 2.1 (average of 22 
analyses).  

 
 

 

 

 

 

 

 

 

Fig. 1.23. Kladruby Composite Massif geological 
sketch-map (adapted after Neužilová and Vejnar 
1969). Sedmihoří Stock: 1 – leuco-monzogranite 
(inner zone), 2 – bi-mu-monzogranite (middle zone), 
3 – porphyritic bi-monzogranite (marginal zone), 
Kladruby Massif: 4 – Prostiboř Granodiorite, 5 – 
Milevo Granodiorite, 6 – Benešovice Granite, 7 – 
faults. 

 

Fig. 1.24. Kladruby Composite Massif ABQ and TAS diagrams. 1 – Kladruby Massif granitoids, 2 – Sedmihoří Stock 
granites.
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Kladruby granitoids (1-4) 

Quartz-rich, sodic, peraluminous, leucocratic, S/I-type, M-series, granite 
 17Kladr 19Kladr 20Kladr 21Kladr 22Kladr 

SiO2 75.12 72.42 72.07 75.53 74.24 
TiO2 0.20 0.22 0.25 0.08 0.16 
Al2O3 12.87 13.80 13.87 13.03 13.27 
Fe2O3 0.97 0.95 0.98 1.48 0.36 
FeO 0.93 1.76 2.01 0.80 1.65 
MnO 0.04 0.04 0.04 0.03 0.05 
MgO 0.38 0.53 0.66 0.13 0.38 
CaO 0.86 2.03 2.59 0.37 1.85 
Na2O 3.42 3.57 3.48 3.41 4.03 
K2O 4.40 2.94 2.54 4.22 2.63 
P2O5 0.10 0.12 0.09 0.11 0.05 
Mg/(Mg + Fe) 0.27 0.26 0.29 0.10 0.25 
K/(K + Na) 0.46 0.35 0.32 0.45 0.30 
Nor.Or 26.75 18.20 15.77 25.65 16.17 
Nor.Ab 31.60 33.58 32.83 31.50 37.65 
Nor.An 3.71 9.72 12.88 1.14 9.21 
Nor.Q 34.56 33.59 33.74 37.04 33.90 
Na + K 203.78 177.63 166.23 199.64 185.89 
*Si 202.74 200.01 202.81 214.99 203.99 
K-(Na + Ca) -32.28 -88.98 -104.55 -27.04 -107.19 
Fe + Mg + Ti 37.04 52.32 59.78 33.91 38.92 
Al-(Na + K + 2Ca) 18.28 20.98 13.78 43.05 8.73 
(Na + K)/Ca 13.29 4.91 3.60 30.26 5.63 
A/CNK 1.09 1.10 1.06 1.22 1.04 
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Trace elements (in ppm): Prostiboř Granodiorite – Sn 7, Rb 116, Mo 14, Ba 629, Zr 108, V 19. 
Milevo Granodiorite – Sn 1, Rb 81, Ba 791, Zr 187, V 25, Marginal Granite – Sn 11, Rb 130. 
Benešovice Granite – Sn 12, Rb 198, Mo 4, Ba 164, Zr 65, V 9 (Fediuk and René 1996). 

1.06.2. SEDMIHOŘÍ STOCK 

Regional position: a parasitic intrusion of the 
Kladruby Composite Massif within the Domažlice 
crystalline unit (the Teplá-Barrandian unit). 

Rock types:  
1. Sedmihoří I Granite (SG I) – porphyritic 

biotite monzogranite – marginal zone ( ~ 12 
km2).  

2. Sedmihoří II Granite (SG II) – biotite-
muscovite monzogranite – middle zone (~ 4 
km2). 

3. Sedmihoří III Granite (SG III) – leuco-
monzogranite (with tourmaline and 
muscovite) – inner zone (~ 0.5 km2). 

Size and shape (in erosion level): circular body 
of about ~ 16 km2 area (in diameter of 4 km). 

The depth of magma solidification of the 
Sedmihoří Stock is about 2.5 km (Dudek et al. 
1991). 

Age and isotopic data: 290 Ma (K-Ar 
muscovite), 305 Ma (K-Ar whole rock), 313 ± 50 
Ma (Rb-Sr whole rock). 

Geological environment: Neoproterozoic mica- 
schists, the Kladruby Granodiorite, gabbrodiorite. 

Contact aureole: weak, not well defined. 
Zoning: distinct structural and compositional 

normal concentric zoning [tourmaline granite (SG 
III) is in centre, internal zone consists of the 
muscovite-biotite granite (SG II) and marginal 
biotite granite (SG I). 

Mineralization: indicies of fluorite, tin and 
tungsten mineralization. 

Heat production (μWm-3):  Sedmihoří Granites 
5.0. 

Sedmihoří Granite (1-3) 

Quartz-rich, sodic/potassic, peraluminous (moderately), leucocratic, S-type, M-
series, monzogranite 

 24SEDMI 25SEDMI 26SEDMI 27SEDMI 28SEDMI 
SiO2 73.24 72.16 73.21 72.52 73.57 
TiO2 0.12 0.20 0.09 0.17 0.20 
Al2O3 14.15 13.78 14.29 13.88 13.50 
Fe2O3 0.89 1.30 0.97 0.82 0.73 
FeO 0.86 1.29 0.65 1.29 1.29 
MnO 0.02 0.03 0.03 0.04 0.02 
MgO 0.33 0.64 0.33 0.23 0.33 
CaO 0.92 1.14 0.37 1.24 0.92 
Na2O 3.73 3.80 3.72 3.42 3.06 
K2O 4.62 5.49 4.10 5.11 5.00 
P2O5 0.20 0.06 0.34 0.06 0.09 
Mg/(Mg + Fe) 0.26 0.31 0.27 0.17 0.23 
K/(K + Na) 0.45 0.49 0.42 0.50 0.52 
Nor.Or 27.96 33.09 25.07 31.15 30.67 
Nor.Ab 34.31 34.81 34.57 31.69 28.52 
Nor.An 3.33 5.37 -0.42 5.94 4.12 
Nor.Q 30.33 24.40 34.09 28.26 32.46 
Na + K 218.46 239.19 207.10 218.86 204.91 
*Si 176.92 147.59 194.66 168.73 192.31 
K-(Na + Ca) -38.68 -26.39 -39.59 -23.98 -8.99 
Fe + Mg + Ti 32.82 52.64 30.52 36.08 37.81 
Al-(Na + K + 2Ca) 26.61 -9.24 60.33 9.49 27.39 
(Na + K)/Ca 13.32 11.77 31.39 9.90 12.49 
A/CNK 0.13 0.97 1.32 1.04 1.12 
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Trace elements (in ppm): Sedmihoří I Granite – Ba 260, Cs 12, Ga 28, Hf 11, Li 65, Nb 18, Pb 75, Rb 
250, Sc 7.9, Sr 50, Th 57, U 5.2, Y 45, Zn 50, Zr 265, La 118, Ce 215, Sm 15, Eu 0.6, Yb 4.3, Lu 0.6 
(Breiter and Sokol 1997). 

Sedmihoří II Granite – Ba 160, Cs 33, Ga 27, Hf 2.9, Li 200, Nb 13, Pb 35, Rb 380, Sc 73.6, Sr 37, Th 
10, U 7.5, Y 35, Zn 38, Zr 45, La 15, Ce 31, Sm 3.4, Eu 0.26, Yb 0.15, Lu 0.2 (Breiter and Sokol 1997). 

Sedmihoří III Granite – Ba 25, Cs 50, Ga 28, Hf 1.7, Li 376, Nb 20, Pb 15, Rb 604, Sc 3.3, Sr 19, Th 
4.1, U 1.5, Y 30, Zn 26, Zr 26, La 6, Ce 11, Sm 1.5, Eu 0.11, Yb 1.3, Lu 0.1 (Breiter and Sokol 1997). 
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1.7. ŠTĚNOVICE STOCK 

 
Fig. 1.25. Štěnovice Stock geological sketch-map 
(adapted after Klomínský 1965). 1 – Štěnovice II 
Granodiorite: 2 – biotite granodiorite (transitional 
facies), 3 – Štěnovice I Granodiorite, 4 – faults. 

Regional setting: isolated intrusion in the 
Barrandian-Železné hory Mts. (Bohemicum) 
Zone. 

Rock type:  
1. Štěnovice II Granodiorite – biotite-amphibole 

and biotite granodiorite (central facies). 
2. Štěnovice I Granodiorite – medium-grained 

hornblende-biotite granodiorite (marginal 
facies). 

Size and shape (in erosion level): ~ 27 km2 (5.5 
× 5 km). According to gravity data, the NE-SW 
elongated stock is steep and preserves its form to 
a great depth. 

Age and isotopic data: Štěnovice Granodiorite 
385 Ma (K-Ar hornblende), 358, 332 ± 12, 337 
Ma (K-Ar biotite). 

Geological environment: Neoproterozoic 
Kralupy-Zbraslav Group – anchimetamorphosed 
phyllitic schists, spilites and silicites (the Blovice 
formation). 

Contact aureole: narrow, weakly developed, 
amphibole hornfels. 

Zoning: normal compositional zonation, more  
acid granodiorite in core (plagioclase/K-feldspar 
ratio 3.5) and more mafic granodiorite in the 
periphery (plagioclase/K-feldspar ratio 8.0). 
Basicity increases toward the margin.  

Mineralization: vein-type hydrothermal 
mineralization of Mo-Pb-Zn-Sb-Ag within the 
Štěnovice Granodiorite. 

Heat Production (μWm-3): Štěnovice 
Granodiorite 3.27. 
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Fig. 1.26. Štěnovice Stock ABQ and TAS diagrams. Štěnovice Granodiorite. 
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Štěnovice Granodiorite 

Quartz-normal, sodic, metaluminous, mesocratic, I-type, M-series, granodiorite 
 5Steno 6Steno 7Steno 8Steno 9Steno 10Steno

SiO2 68.72 69.21 67.36 69.74 67.02 69.35
TiO2 0.40 0.38 0.17 0.22 0.45 0.84
Al2O3 15.79 15.47 16.75 15.80 16.22 15.60
Fe2O3 0.49 0.34 1.29 0.56 1.58 1.00
FeO 1.35 1.46 1.02 1.26 2.03 1.22
MnO 0.03 0.04 0.04 0.03 0.06 0.04
MgO 0.65 0.56 1.05 0.77 1.43 1.20
CaO 3.24 3.01 2.84 2.45 3.35 3.08
Na2O 4.95 5.03 5.44 4.80 4.97 4.69
K2O 2.64 2.74 3.00 2.76 2.22 2.09
P2O5 0.14 0.13 0.16 0.12 0.21 0.16
Mg/(Mg + Fe) 0.39 0.36 0.46 0.43 0.42 0.50
K/(K + Na) 0.26 0.26 0.27 0.27 0.23 0.23
Nor.Or 16.03 16.64 18.00 16.78 13.50 12.67
Nor.Ab 45.68 46.44 49.62 44.35 45.95 43.23
Nor.An 15.57 14.48 13.24 11.70 15.69 14.60
Nor.Q 20.60 20.68 16.03 23.35 19.16 24.85
Na + K 215.79 220.49 239.24 213.49 207.52 195.72
*Si 126.94 127.69 100.69 144.28 124.47 152.40
K-(Na + Ca) -161.46 -157.81 -162.49 -139.98 -172.98 -161.89
Fe + Mg + Ti 46.08 43.25 58.55 46.43 89.19 69.82



 52

Al-(Na + K + 2Ca) -21.26 -24.04 -11.59 9.41 -8.46 0.79
(Na + K)/Ca 3.73 4.11 4.72 4.89 3.47 3.56
A/CNK 0.94 0.93 0.98 1.04 0.99 1.01

Trace elements (in ppm): Štěnovice Granodiorite – Ba 260, 160, 25, Cs 12, 33, 50, Ga 28, 27, 28, Hf 11, 
2.9, 1.7, Li 65, 200, 376, Nb 18, 13, 20, Pb 75, 35, 15, Rb 250, 380, 604, Sc 7.9, 3.6, 3.3, Sr 50, 37, 19, 
Th 57, 10, 4.1, U 5.2, 7.5, 1.5, Y 45, 35, 30, Zn 50, 38, 26, Zr 265, 45, 26, La 118, 15, 6, Ce 215, 31, 11, 
Sm 15, 3.4, 1.5, Eu 0.6, 0.26, 0.11, Yb 4.3, 1.5, 1.3, Lu 0.6, 0.2, 0.1 (Breiter and Sokol 1997). 

1.8. BABYLON STOCK 

 
Fig. 1.27. Babylon Stock geological sketch-map 
(adapted after Vejnar 1977). 1 – Babylon I Granite, 2 
– Babylon II Granite, 3 – faults. 

Regional position: the intrusion near the SW 
boundary of the Teplá-Barrandian Unit in contact 
with the West Bohemian Shear Zone, in the 
sillimanite and kyanite zones. The Babylon Stock 

intruded at < 12 km depth as indicated by 
phengite barometry. 

Rock types:  
1. Babylon I Granite – porphyritic biotite 

granite (internal facies). 
2. Babylon II Granite – biotite-muscovite 

granite (marginal facies). 
Size and shape (in erosion level): irregular oval 

shape – 15 km2 (2.5 x 6 km)  
Age and isotopic data: Babylon I Granite – 340 

Ma (K-Ar muscovite), 328 (K-Ar biotite), 342–
320 Ma (U-Pb zircon).  

Geological environment: the Teplá-Barrandian 
Unit – Precambrian high-grade schists, 
migmatites, and mylonites of the West Bohemian 
Shear Zone that separates the stock from the 
Moldanubian paragneisses and migmatites.  

Contact aureole: pronounced wide zone of 
andalusite ± cordierite hornfelses around the 
intrusion.  

Zoning: normal compositional zoning, varying 
from biotite granite in centre to biotite-muscovite 
granite in the margin. 

Mineralization: not reported. 
Heat Production (μWm-3): Babylon Granite I – 

2.1–3.7 (median 3.0), average of 5 analyses. 
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Fig. 1.28. Babylon Stock ABQ and TAS diagrams. Babylon Granite. 

Babylon I Granite 

Quartz-normal, sodic-potassic, metalumious, leucocratic to mesocratic, I-type, I-
series, granite 

 55Baby 56Baby 57Baby 58Baby 59Baby 
SiO2 69.98 71.32 72.75 73.68 73.83 
TiO2 0.38 0.04 0.09 0.01 0.16 
Al2O3 14.58 15.21 13.12 13.38 12.68 
Fe2O3 0.46 1.20 0.98 0.93 1.07 
FeO 2.14 0.78 1.27 0.85 1.58 
MnO 0.04 0.02 0.04 0.03 0.04 
MgO 0.71 0.53 0.22 0.15 0.30 
CaO 1.57 2.51 0.64 0.43 1.11 
Na2O 3.76 5.79 3.94 4.05 3.19 
K2O 4.73 0.92 4.60 4.33 5.59 
P2O5 0.14 0.12 0.14 0.15 0.09 
Mg/(Mg + Fe) 0.33 0.33 0.15 0.13 0.17 
K/(K + Na) 0.45 0.09 0.43 0.41 0.54 
Nor.Or 29.18 5.55 28.27 26.43 34.02 
Nor.Ab 35.25 53.08 36.80 37.57 29.50 
Nor.An 7.17 11.91 2.34 1.18 5.06 
Nor.Q 23.81 26.76 29.16 31.06 29.08 
Na + K 221.76 206.37 224.81 222.63 221.63 
*Si 147.81 159.46 171.18 181.02 174.77 
K-(Na + Ca) -48.90 -212.07 -40.89 -46.42 -4.04 
Fe + Mg + Ti 57.94 39.55 36.55 27.34 44.86 
Al-(Na + K + 2Ca) 8.57 2.80 10.01 24.79 -12.21 
(Na + K)/Ca 7.92 4.61 19.70 29.03 11.20 
A/CNK 1.04 1.02 1.05 1.12 0.96 

Trace elements (in ppm): Babylon I Granite – Ba 1095, Cs 6, Ga 12, Hf 4.9, Li 20, Nb 8, Pb 34, Rb 72, 
Sc 5.8, Sr 754, Th 15, U 7.5, Y 7, Zn 46, Zr 110, La 38, Ce 56, Sm 3.6, Eu 1.2, Yb 1, Lu 0.18 (Breiter 
and Sokol 1997). 
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1.9. SKALKA (MLÝNEČEK) STOCK 

Regional position: intrusion near the SW 
boundary of the Teplá-Barrandian Unit in contact 
with the West Bohemian Shear Zone (8 km S of 
Domažlice). 

Rock types: Skalka Quartz syenite – ± foliated 
fine-grained riebeckite-aegirine-augite alkali-
feldspar quartz syenite (derivates of the alkali 
basaltic magmas). 

Size and shape (in erosion level): four small 
(up to 10 × 50 m) lens-shaped plugs.  

Age and isotopic data: no data. 
Geological environment: within the Klíčov-

Lštění metabazite zone amphibolite with scare 
small leptynite interlayers. 

Contact aureole: contact migmatitization and 
recrystallization demonstrate high contents of 
fluids. 

Mineralization: no ore mineral indications.  
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1.10. KDYNĚ-NEUKIRCHEN COMPOSITE MASSIF (KNCM) 

 
Fig. 1.29. Stod Massif and the Kdyně-Neukirchen 
Composite Massif geological sketch-map (adapted 
after Vejnar 1986 and Bues and Troll 1991). Stod 

Massif: 1 – Merklín Granodiorite, 2 – Drnovka 
Granite. 

Kdyně-Neukirchen Composite Massif: 3 – 
metatrondhjemite – metatonalite, 4 – metaquartz 
diorite, 5 pyroxene metadiorite, 6 –, olivine gabbro, 
gabbronorite, 7 – Palaeozoic granite to diorite, 8 – 
faults. 

Regional position: KNCM is situated on the 
intersection of the West and Middle Bohemian 
deep faults. It is a tectonically modified  late 
Cadomian basic layered intrusion at the boundary 
between the Moldanubian Zone, the Domažlice 
crystalline Unit, and Teplá-Barrandian Unit. 

Rock types:  
A. Mafic rocks of the “lower floor” 

1. Orlovice layered intrusion: olivine gabbro of 
the lower layer (~ 0.8 km2), olivine 
gabbronorite of the middle layer (~ 2 km2), 
ferrodiorite of the upper layer (~ 1.6 km2). 

2. Všeruby Intrusion: olivine gabbro (~ 6 km2). 
3. Neukirchen Intrusion: olivine gabbro, 

gabbro, gabbronorite. 
B. Mafic rocks of the “middle floor”  

4. Pyroxene – hornblende diorite (~ 25 km2). 
C. Mafic rocks of the “upper floor” 

5. Kdyně Quartz Diorite – diorite – quartz 
diorite-tonalite. 

6. Smržovice Tonalite – quartz diorite, tonalite 
and gabbro. 

7. Všepadly Granodiorite – biotite-hornblende 
granodiorite (~ 2.5 km2). 

D. Palaeozoic Intrusions: 
8. Čertův kámen (Teufelsberg) Diorite – 

pyroxene diorite (~ 2 km2). 
9. Granite. 
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Size and shape (in erosion level): ca. ~ 200 
km2, discordant irregular to tongue-like shape. 

Age and isotopic data: Kdyně Quartz Diorite 
504 ± 30 Ma (Rb-Sr whole-rock), 545 Ma (U-Pb 
zircon), Všepadly Granodiorite 524 ± 3 Ma (U-Pb 
zircon), 516 ± 1.3 Ma (U-Pb zircon), 515 ± 1.3 
Ma (Ar-Ar hornblende), Orlovice Gabbro 734 ± 
102 Ma (Rb-Sr whole-rock), 524 ± 0.8 Ma (U-Pb 
zircon), Smržovice Tonalite 522 ± 6, 523 ± 3 Ma 
(U-Pb zircon) 547 ± 7, 549 ± 7 Ma (K-Ar 
hornblende), 495 ± 6 Ma (K-Ar biotite), 
Smržovice Gabbro 523 ± 1 Ma (U-Pb zircon), 
Čertův Kámen (Teufelsberg) Diorite 359 ± 2 (U-
Pb zircon), 342 ± 4 Ma (K-Ar biotite). 

Geological environment: subduction-related 
Neoproterozoic mafic meta-volcanites 
(amphibolites), schists, and gneisses of the Teplá-
Barrandian Zone of the garnet to sillimanite (± 

kyanite?) zones. KNCM is outlined by broad 
mylonitic shear zones along its margins. 

Contact aureole: high-temperature contact 
metamorphism superimposed onto the older 
metamorphic structures, textures, and mineral 
assemblages. The maximum intensity of the 
metamorphism corresponds to the pyroxene 
hornfels facies. The contact aureole is up to 2–4 
km wide and shows an asymmetric zonal structure 
(spotted schists and hornfelses). 

Zoning: complex zonation, predominantly 
layered intrusion with upward zoning from 
gabbros through diorites, quartz diorites to 
tonalite.  

Mineralization: magmatic cumulates of 
ilmenite, apatite, and pyrrhotite. 

 
Fig. 1.30. Kdyně-Neukirchen Composite Massif ABQ and TAS diagrams. 1 – gabbro (lower floor), 2 – ferrodiorite 
(upper floor), 3 – diorite (middle floor), 4 – quartz diorite (upper floor), 5 – younger (Palaeozoic) granitoids. 
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Kdyně Gabbronorite (lower floor) 

Quartz-defficient, sodic, metaluminous, melanocratic gabbro 
n= 12 Median Min Max QU1 QU3 

SiO2 48.41 47.22 50.26 47.64 48.90 
TiO2 0.64 0.15 4.46 0.38 0.88 
Al2O3 18.23 13.06 20.75 16.09 19.62 
Fe2O3 0.82 0.40 3.36 0.64 0.96 
FeO 6.67 4.62 11.34 5.67 7.73 
MnO 0.14 0.08 0.18 0.10 0.15 
MgO 9.00 3.36 12.44 6.17 10.09 
CaO 9.96 8.20 12.60 9.14 11.6 
Na2O 2.76 2.15 4.61 2.64 3.26 
K2O 0.20 0.10 0.66 0.12 0.25 
P2O5 0.06 0.02 1.08 0.04 0.07 
Mg/(Mg + Fe) 0.70 0.33 0.73 0.49 0.72 
K/(K + Na) 0.04 0.02 0.11 0.03 0.05 
Nor.Or 1.25 0.63 3.89 0.77 1.60 
Nor.Ab 28.13 22.25 44.70 25.53 30.29 
Nor.An 53.80 36.25 66.24 47.94 57.43 
Nor.Q 0.00 0.00 0.00 0.00 0.00 
Na + K 93.31 74.26 155.34 88.59 114.33 
*Si 35.47 9.60 73.22 31.06 55.48 
K-(Na + Ca) -288.40 -306.46 -240.08 -302.80 -269.22 
Fe + Mg + Ti 334.73 259.40 449.90 279.26 356.02 
Al-(Na + K + 2Ca) -129.08 -269.80 14.56 -170.16 -94.17 
(Na + K)/Ca 0.49 0.38 1.06 0.43 0.65 
A/CNK 0.76 0.49 1.04 0.65 0.81 

Kdyně Ferrodiorite (upper floor) 

Quartz-defficient, sodic, metaluminous, melanocratic gabbro 
 fed23 fed24 fed25 fed26 fed27 fed28 

SiO2 48.69 50.33 53.07 45.42 35.57 46.41 
TiO2 2.43 1.18 1.27 2.88 8.00 3.65 
Al2O3 14.20 15.65 18.34 15.60 8.66 12.62 
Fe2O3 3.42 2.05 1.40 0.50 6.85 1.94 
FeO 14.45 13.35 10.75 16.71 13.69 14.67 
MnO 0.33 0.33 0.24 0.28 0.47 0.30 
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MgO 1.43 2.15 1.08 3.96 4.20 4.16 
CaO 7.75 7.47 6.27 7.50 12.45 10.22 
Na2O 3.77 4.91 6.09 3.61 2.45 3.73 
K2O 0.40 0.30 0.38 0.24 0.09 0.39 
P2O5 0.82 0.80 0.15 1.60 5.12 0.84 
Mg/(Mg + Fe) 0.12 0.20 0.14 0.29 0.27 0.31 
K/(K + Na) 0.07 0.04 0.04 0.04 0.02 0.06 
Nor.Or 2.83 1.96 2.34 1.68 0.61 2.51 
Nor.Ab 40.51 48.78 57.05 38.37 25.07 36.41 
Nor.An 39.55 35.17 31.43 31.56 28.25 36.06 
Nor.Q 0.00 0.00 0.00 0.00 2.89 0.00 
Na + K 130.15 164.81 204.59 121.59 80.97 128.65 
*Si 47.84 25.60 15.29 41.23 -31.64 7.33 
K-(Na + Ca) -251.36 -285.28 -300.26 -245.14 -299.16 -294.33 
Fe + Mg + Ti 310.02 279.73 209.96 373.31 480.93 377.56 
Al-(Na + K + 2Ca) -127.69 -123.89 -68.04 -82.72 -354.92 -245.30 
(Na + K)/Ca 0.94 1.24 1.83 0.91 0.36 0.71 
A/CNK 0.72 0.74 0.85 0.87 0.42 0.52 

Kdyně Diorite (middle floor) 

Quartz-defficient, sodic, metaluminous, melanocratic gabbrodiorite 
n = 16 Median Min Max QU1 QU3 

SiO2 51.05 48.51 54.39 49.59 53.24 
TiO2 1.84 0.84 4.71 1.56 2.39 
Al2O3 16.25 3.41 19.87 15.03 16.92 
Fe2O3 0.82 0.10 2.63 0.48 1.18 
FeO 8.95 7.08 12.38 7.53 10.09 
MnO 0.17 0.12 0.32 0.16 0.20 
MgO 5.08 2.26 14.26 3.91 6.37 
CaO 8.58 6.52 11.36 7.35 8.92 
Na2O 3.23 0.59 5.13 2.85 4.12 
K2O 0.36 0.16 1.37 0.25 0.66 
P2O5 0.34 0.05 0.66 0.14 0.48 
Mg/(Mg + Fe) 0.48 0.30 0.64 0.42 0.57 
K/(K + Na) 0.08 0.03 0.23 0.04 0.11 
Nor.Or 2.86 1.01 8.93 1.66 4.40 
Nor.Ab 34.41 9.50 50.49 30.49 40.82 
Nor.An 43.09 21.05 53.51 37.74 49.42 
Nor.Q 0.00 0.00 5.26 0.00 0.51 
Na + K 116.55 24.77 171.28 102.84 154.05 
*Si 60.76 29.88 112.55 44.04 72.42 
K-(Na + Ca) -251.49 -292.92 -197.65 -266.86 -241.53 
Fe + Mg + Ti 287.90 206.15 608.66 237.67 326.74 
Al-(Na + K + 2Ca) -107.46 -362.95 -39.42 -121.52 -80.78 
(Na + K)/Ca 0.78 0.12 1.39 0.62 1.18 
A/CNK 0.76 0.16 0.92 0.72 0.83 

1.11. STOD MASSIF 

Regional position: an intrusion at the boundary 
between the Moldanubian Zone and the 
Domažlice crystalline Unit, and the Teplá-
Barrandian Unit (see Fig. 1.28). 

Rock types:   
1. Merklín Granodiorite – biotite-amphibole 

granodiorite to diorites (~ 45 km2). 
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2. Drnovka Granite – leucocratic biotite granite 
(~ 45 km2). 

3. Těšovice Granite (not shown in the Fig. 
1.28). 

Size and shape (in erosion level): N-S 
elongated, partly tongue-like body, adjacent to the 
Kdyně-Neukirchen Composite Massif, therefore 
considered being its continuation. Length about 
25 km, width between 3 to 6 km, total area about 
~ 90 km2, shared evenly by the three major rock 
types. 

Age and isotopic data: Merklín Granodiorite –
510 530 Ma, (K-Ar biotite), 518 Ma (Ar-Ar 
biotite), 483 Ma, (U-Pb zircon), Drnovka Granite 
– 455 Ma (K-Ar biotite), Těšovice Granite 521.5 
± 2 Ma (U-Pb zircon), 518 ± 8 Ma (Ar-Ar biotite). 

Contact aureole: thermal metamorphism 
superimposed on regional metamorphism, its 
intensity increases through rocks containing 
andalusite-cordierite bearing rocks to pyroxene- 
hornfelses in the exocontact. 

Geological environment: Neoproterozoic 
chlorite-sericite phyllite of the Teplá-Barrandian 
Unit  and Upper Carboniferous cover (sediments). 

The massif is related to the Lower Palaeozoic 
volcanics of the Barrandian area. 

Zoning: Drnovka Granite intrudes the older 
Merklín Granodiorite as a swarm of sheet-like 
bodies. 

Mineralization: hydrothermal base metals Pb-
Zn ores near Merklín. 

Heat production (μWm-3): The Stod Massif 2.1, 
(average of 18 analyses 0.6–4.0). 
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Fig. 1.31. Stod Massif ABQ and TAS diagrams. 1 – Merklín Granodiorite, 2 – Drnovka Granite. 
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Merklín Granodiorite 

Quartz-normal, sodic, metaluminous, tholeiitic, melanocratic, I-
type M-series, granodiorite 

 11STODa 12STODa 13STODa 
SiO2 54.27 61.14 63.82
TiO2 2.90 0.85 0.59
Al2O3 14.41 16.35 16.02
Fe2O3 1.55 1.86 1.53
FeO 8.41 4.89 4.74
MnO 0.16 0.10 0.08
MgO 3.73 0.44 0.99
CaO 5.55 4.99 3.92
Na2O 3.54 4.82 4.56
K2O 2.00 2.22 2.28
P2O5 0.30 0.22 0.18
Mg/(Mg + Fe) 0.40 0.11 0.22
K/(K + Na) 0.27 0.23 0.25
Nor.Or 13.72 13.95 14.34
Nor.Ab 36.90 46.03 43.58
Nor.An 29.67 24.79 19.44
Nor.Q 5.40 10.88 15.96
Na + K 156.70 202.67 195.56
*Si 78.40 77.20 111.90
K-(Na + Ca) -170.74 -197.38 -168.64
Fe + Mg + Ti 265.42 112.97 117.14
Al-(Na + K + 2Ca) -71.65 -59.56 -20.76
(Na + K)/Ca 1.58 2.28 2.80
A/CNK 0.81 0.85 0.95

Drnovka Granite 

Quartz-rich, sodic, weakly peraluminous, I-type, I-series, granite 
 14STODb 15STODb 16STODb 

SiO2 74.65 74.23 77.23
TiO2 0.08 0.32 0.05
Al2O3 13.46 13.13 12.61
Fe2O3 1.30 0.67 1.10
FeO 0.95 1.15 0.54
MnO 0.02 n.d. n.d.
MgO 0.07 0.40 0.07
CaO 2.24 0.83 0.56
Na2O 4.11 4.18 3.80
K2O 1.95 4.22 4.25
P2O5 0.04 0.03 0.02
Mg/(Mg + Fe) 0.06 0.29 0.08
K/(K + Na) 0.24 0.40 0.42
Nor.Or 11.86 25.54 25.42
Nor.Ab 37.98 38.46 34.55
Nor.An 11.17 4.02 2.68
Na + K 174.03 224.49 212.86
*Si 213.48 177.46 208.94
K-(Na + Ca) -131.17 -60.09 -42.37
Fe + Mg + Ti 32.26 38.34 23.67
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Al-(Na + K + 2Ca) 10.41 3.76 14.80
(Na + K)/Ca 4.36 15.17 21.32
Nor.Q 36.69 29.43 35.28
A/CNK 1.04 1.02 1.06

1.12. POBĚŽOVICE MASSIF 

 
Fig. 1.32. Poběžovice Massif geological sketch-map 
(adapted after Vejnar 1973a). 1 – Poběžovice 
Gabbro (central zone), 2 – Poběžovice Gabbrodiorite 
(internal zone), 3 – Poběžovice Diorite (external 
zone), 4 – Poběžovice Quartz diorite, 5 – faults.  

Regional position: western margin of the Teplá-
Barrandian Unit near the West Bohemian Shear 
Zone.  

Rock types:  
1. Poběžovice Gabbro (central zone) – 

hornblende gabbro (A1), with lenses of 
peridotite and troctolite (A2). 

2. Poběžovice Gabbrodiorite (internal zone) – 
hornblende-pyroxene gabbrodiorite 

3. Poběžovice Diorite (external zone) – 
hornblende diorite. 

4. Poběžovice Quartz diorite (Younger 
Intrusives) – quartz diorite, trondhjemite and 
pegmatite dyke swarm. 

Size and shape (in erosion level): ca 84 km2, 
oval body (14 × 6 km), elongated SW-NE, 
obliquely cut off by the West Bohemian Shear 
Zone in the SW. 

Age and isotopic data: Cadomian (Lower 
Cambrian). No isotopic data (a pre-Variscan age 
of penetrating pegmatite is indicated by K-Ar 
dating). 

Geological environment: Neoproterozoic mafic 
metavolcanics and metasediments of the Teplá-
Barrandian Unit. 

Contact aureole: narrow (up to 150 m) high-
temperature contact aureole superimposed on 
regional metamorphism (garnet-cordierite and 
hypersthene-cordierite hornfelses). 

Zoning: distinct compositional zoning from the 
centre to the endocontact  (olivine-uralite gabbro 
in the centre, gabbrodiorite in the intermediate 
zone and hornblende diorite in the endocontact 
zone). 

Mineralization: K-feldspar in pegmatite. 
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Fig. 1.33. Poběžovice Massif ABQ and TAS diagrams. 1 – Poběžovice Gabbro, 2 – Poběžovice Gabbrodiorite, 3 – 
Poběžovice Diorite. 

1. Poběžovice Gabbro to Peridotite 
Quartz-deficient, sodic, metaluminous, melanocratic, I-type gabbro 

 a1756Po 1757Po 1758Po 1759Po 1760Po 
SiO2 46.97 50.45 52.45 42.84 42.30 
TiO2 0.75 0.47 0.52 0.55 0.67 
Al2O3 7.18 11.26 3.30 7.31 5.63 
Fe2O3 2.14 1.64 4.85 1.52 2.67 
FeO 10.66 7.82 10.17 9.95 10.08 
MnO 0.10 0.18 0.28 0.16 0.18 
MgO 16.73 13.52 24.35 29.15 30.54 
CaO 8.63 10.15 2.26 4.85 3.51 
Na2O 0.40 1.21 0.36 1.29 1.40 
K2O 0.04 0.20 0.04 0.16 0.30 
P2O5 0.94 0.04 0.03 0.10 0.07 
Mg/(Mg + Fe) 0.70 0.72 0.75 0.82 0.81 
K/(K + Na) 0.06 0.10 0.07 0.08 0.12 
Nor.Or 0.32 1.33 0.39 1.16 2.13 
Nor.Ab 4.80 12.27 5.30 14.16 15.13 
Nor.An 47.31 55.90 18.08 28.61 19.76 
Nor.Q 0.23 0.63 3.97 0.00 0.00 
Na + K 13.76 43.29 12.47 45.02 51.55 
*Si 144.23 115.93 251.65 134.99 141.40 
K-(Na + Ca) -165.95 -215.79 -51.07 -124.72 -101.40 
Fe + Mg + Ti 599.76 470.79 813.07 887.76 939.97 
Al-(Na + K + 2Ca) -180.54 -184.16 -28.26 -74.44 -66.17 
(Na + K)/Ca 0.09 0.24 0.31 0.52 0.82 
A/CNK 0.47 0.55 0.70 0.67 0.63 

2. Poběžovice Gabbrodiorite 
Quartz-poor, sodic, metaluminous, mesocratic, I-type gabbro 

n = 7 Med. Min Max QU1 QU3 
SiO2 47.97 46.37 49.02 47.28 47.98 
TiO2 2.16 1.22 2.85 1.49 2.25 
Al2O3 15.67 14.52 17.14 15.29 15.88 
Fe2O3 2.20 0.58 4.00 1.58 2.55 
FeO 8.72 6.18 12.75 8.04 8.72 
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MnO 0.19 0.16 0.25 0.18 0.21 
MgO 6.49 5.43 8.54 5.70 7.73 
CaO 9.80 6.56 10.37 9.06 9.88 
Na2O 3.02 2.29 3.91 2.69 3.06 
K2O 0.54 0.30 0.98 0.43 0.64 
P2O5 0.27 0.13 0.46 0.21 0.28 
Mg/(Mg + Fe) 0.50 0.42 0.60 0.49 0.54 
K/(K + Na) 0.11 0.06 0.14 0.09 0.13 
Nor.Or 3.41 1.94 5.57 3.23 4.16 
Nor.Ab 29.40 26.26 33.79 28.05 30.45 
Nor.An 50.86 39.30 5.08 44.15 51.61 
Nor.Q 0.00 0.00 0.00 0.00 0.00 
Na + K 106.41 83.03 146.98 101.24 107.43 
*Si 43.44 6.19 105.17 32.02 50.16 
K-(Na + Ca) 262.97 -280.12 -181.75 -269.85 -249.03 
Fe + Mg + Ti 347.37 299.91 387.38 324.82 355.26 
Al-(Na + K + 2Ca) -145.41 -184.64 -10.24 -156.35 -133.82 
(Na + K)/Ca 0.63 0.57 0.84 0.60 0.66 
A/CNK 0.68 0.64 0.99 0.68 0.72 

3. Poběžovice Diorite 
Quartz-deficient, sodic, metaluminous, mesocratic, I-type diorite 

n = 8 Med. Min Max QU1 QU3 
SiO2 61.23 58.53 66.58 60.83 64.60 
TiO2 1.00 0.75 1.50 0.79 1.09 
Al2O3 14.87 13.23 17.56 14.57 15.68 
FeO3 1.00 0.53 2.28 0.66 1.60 
FeO 5.13 3.57 7.22 3.88 6.28 
MnO 0.10 0.05 0.12 0.07 0.11 
MgO 2.23 0.99 2.66 1.57 2.56 
CaO 4.33 3.58 6.23 3.59 4.46 
Na2O 4.23 3.41 4.93 3.98 4.61 
K2O 0.90 0.62 1.42 0.78 1.08 
P2O5 0.19 0.03 0.91 0.09 0.23 
Mg/(Mg + Fe) 0.34 0.29 0.52 0.31 0.35 
K/(K + Na) 0.13 0.08 0.19 0.09 0.13 
Nor.Or 5.95 3.93 9.16 4.90 7.02 
Nor.Ab 42.59 34.28 48.40 39.04 45.85 
Nor.An 22.09 18.54 26.47 19.72 23.38 
Nor.Q 16.82 8.62 31.22 12.01 23.28 
Na + K 158.58 129.15 181.05 152.06 171.91 
*Si 132.39 88.62 197.55 89.59 155.07 
K-(Na + Ca) -199.44 -253.62 -154.95 -217.75 -193.37 
Fe + Mg + Ti 148.90 94.45 206.40 135.21 180.13 
Al-(Na + K + 2Ca) -18.98 -53.00 4.38 -33.43 -3.20 
(Na + K)/Ca 2.01 1.58 2.48 1.91 2.19 
A/CNK 0.96 0.90 1.02 0.92 1.00 
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1.13. MRAČNICE-JENÍKOVICE MASSIF 

 

Fig. 1.34. Mračnice-Jeníkovice Massif geological 
sketch-map (adapted after Vejnar et al. 1984). 1 –
Mračnice-Jeníkovice Trondhjemite, 2 – faults. 

Regional position:  within the staurolite to 
kyanite-sillimanite zones of the Teplá-Barrandian 

Unit, near the SE edge of the Poběžovice 
composite massif. 

Rock types: Mračnice-Jeníkovice Trondhjemite 
– two-mica trondhjemite. 

Size and shape (in erosion level): a group of 
lens-like bodies, representing mutually 
interconnected, tilted and deeply eroded laccolith 
(total 160 km2). The largest body has 2 x 4 km in 
size. 

Age and isotopic data: Mračnice-Jeníkovice 
Trondhjemite 523 ± 5 Ma (U-Pb zircon). 

Geological environment: the Teplá-Barrandian 
Unit Precambrian metasediments of the 
Rakovník-Kralupy Belt. 

Contact aureole: indistinct, scarce andalusite 
locally occurs in metasediments near the 
exocontact of trondhjemite. 

Zoning: not observed. 
Mineralization: not reported. 
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Mračnice Trondhjemite 

Quartz-normal, sodic, metaluminous,leucocratic I-type, granite 
n = 10 Median Min Max QU1 QU3 

SiO2 73.07 69.13 74.75 71.32 73.64 
TiO2 0.06 0.03 0.46 0.06 0.15 
Al2O3 15.21 13.86 16.46 14.62 15.59 
Fe2O3 0.82 0.32 1.20 0.54 0.97 
FeO 0.33 n.d. 3.02 0.17 0.96 
MnO 0.02 0.00 0.08 0.02 0.02 
MgO 0.19 0.02 1.00 0.19 0.42 
CaO 2.29 2.24 3.79 2.29 2.51 
Na2O 5.79 4.60 6.28 4.95 6.18 
K2O 0.80 0.30 1.23 0.66 0.80 
P2O5 0.03 0.00 0.15 0.02 0.09 
Mg/(Mg + Fe) 0.27 0.04 0.34 0.22 0.28 
K/(K + Na) 0.08 0.03 0.14 0.08 0.09 
Nor.Or 4.71 1.80 7.49 4.10 4.72 
Nor.Ab 53.08 43.40 56.33 45.47 55.52 
Nor.An 11.22 10.82 18.74 11.19 11.91 
Nor.Q 27.89 26.43 37.34 26.49 31.32 
Na + K 197.41 162.45 219.64 175.34 207.49 
*Si 163.70 158.51 216.02 158.51 176.01 
K-(Na + Ca) -226.50 -234.60 -171.23 -226.50 -202.01 
Fe + Mg + Ti 22.22 5.87 84.16 17.62 39.55 
Al-(Na + K + 2Ca) 6.44 -0.69 25.98 4.85 13.69 
(Na + K)/Ca 4.61 2.40 5.38 3.95 4.91 
A/CNK 1.03 1.01 1.09 1.02 1.05 

 
Fig. 1.35. Mračnice-Jeníkovice Massif ABQ and TAS diagrams:. Mračnice-Jeníkovice Trondhjemite. 
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1.14. ČISTÁ-JESENICE COMPOSITE PLUTON 

 

Fig. 1.36. Čistá-Jesenice Composite Pluton 
hierarchical scheme according to rock groups and 
rock types. 

Regional position: Within the chlorite and 
biotite (garnet?) zones of the Teplá-Barrandian 
Unit (Bohemicum) which has been mostly 
covered by Permian-Carboniferous and 
Cretaceous sediments. 

Rock types:  
1. Tis Granite – biotite granite passing to 

granodiorite at the N-NW margin. 

2. Petrohrad Granodiorite (a facies of the Tis 
Granite) – porphyritic medium-grained 
biotite granodiorite. 

3. Čistá Granodiorite – biotite granodiorite and 
biotite-hornblende granodiorite. 

4. Černá Kočka Granite – two-mica granite  (± 
tourmaline).  

5. Hůrky Fenite – cancrinite biotite-alkali 
syenite (± nepheline), and several stages of 
fenitisation of the Tis Granite. 

6. Hůrky Porphyry – fine-grained biotite-
hornblende granodiorite porphyry. 

Size and shape: Tis Granite – a large oval 
homogeneous intrusion (in area ~ 700 km2), with 
flat dipping contacts of the intercalated sheet-like 
granite (laccolith)  in phyllites. Čistá Granodiorite 
(~ 38 km2) – the oval-shaped stock within the Tis 
Granite. 

 
Fig. 1.37. Čistá-Jesenice Composite Pluton geological sketch-map (adapted after Kopecký et al. 1997). 1 – Tis 
Granite, 2 – Bechlín Diorite, 3 – Čistá Granodiorite, 4 – Černá Kočka Granite, 5 – Hůrky Fenite, 6 – faults. ML – 
Mladotice Stock, KZ – Kožlany Composite Stock, KO – Kosobody Stock, HV – Holý vrch Stock, Pl – Plasy Stock, PE – 
Petrovice Stock. 
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Age and isotopic data: Tis Granite up to 450 
Ma (K-Ar biotite), 504.8 ± 1.1 Ma (Pb-Pb zircon), 
Hůrky Fenite (alkaline syenite) 289-300 Ma (K-
Ar whole rock). Čistá Granodiorite 311–423 Ma 
and 328 Ma (K-Ar biotite) and 450 Ma 
(hornblende), 373.1 ± 1.1 Ma (Pb-Pb zircon), 
Černá Kočka Granite 290–300 Ma (K-Ar whole 
rock) intersects fenite and contains xenoliths of 
metasomatites s.l., Hůrky Porphyry  290 Ma (K-
Ar whole rock). 

Temporal relations: (sequence of intrusions) 
Bechlín Diorite → Tis Granite and Petrohrad 
Granodiorite → Hůrky Fenite → Čistá 
Granodiorite. 
Čistá Granodiorite intruded the older Tis Granite 
and (only marginally) Neoproterozoic rocks.  
The fenitization influenced the Tis Granite at the 
exocontact of the Čistá Granodiorite. 

Geological environment: Tis Granite – 
Neoproterozoic schists, metabasalts, Bechlín 
Diorite, Upper Carboniferous cover. 
Čistá Granodiorite – Neoproterozoic schists and 

metabasalts, the Tis Granite, the Hůrky Fenite.  
Hůrky Fenite – Tis Granite, Čistá Granodiorite. 

Contact aureole: shearing in the Tis Granite, 
magmatic foliation in marginal facies and 
lineation in the central facies of the Čistá 
Granodiorite. Low-pressure thermal aureole 
superimposed on earlier regional metamorphic 
zones. 

Zoning: Tis Granite – very weak sub-horizontal 
zonation from more mafic northern margin (bi-
granodiorite) through bi-granite into two-mica 
granite in southern endocontact. 
Čistá Granodiorite – pronounced compositional 

and textural gradational normal concentric zoning 
(marginal hornblende-biotite granodiorite and 
central biotite-granodiorite) 

Hůrky Fenite – asymmetric zonation in the Tis 
Granite. Intensity of alkaline metasomatism is 
decreasing outwards of the Čistá Granodiorite/Tis 
Granite contact. 

Mineralization: Tis Granite – U. Mo, Pb-Zn-Ag 
(Au) in albitized Tis Granite and Čistá 
Granodiorite. Zr and Th (in disseminated zircon) 
in Hůrky Fenite (alkaline syenite). 

Heat production (µWm-3): Tis Granite 1.9, 
Čistá Granodiorite 2.5–4. 
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Fig. 1.38. Čistá-Jesenice Composite Pluton ABQ and TAS diagrams. 1 – Tis Granite, 2 – Černá Kočka Granite, 3 – 

Petrohrad Granodiorite, 4 – Petrohrad Granite, 5 – granite porphyry. 

Tis Granite 

Quartz-rich, sodic, peraluminous (moderately), mesocratic, I-type, I-series, granite 
n = 9 Median Min Max Q1 Q3 

SiO2 72.60 69.61 74.61 72.27 73.85 
TiO2 0.23 0.05 0.65 0.22 0.30 
Al2O3 13.66 12.43 14.65 13.38 13.82 
Fe2O3 0.67 0.10 1.11 0.42 0.92 
FeO 1.74 1.27 2.81 1.45 2.63 
MnO 0.05 0.02 0.06 0.03 0.05 
MgO 0.42 0.00 1.72 0.18 0.95 
CaO 0.98 0.69 1.55 0.93 1.00 
Na2O 3.60 3.38 3.83 3.39 3.81 
K2O 4.34 3.73 4.96 4.17 4.55 
P2O5 0.12 0.04 0.15 0.08 0.13 
Mg/(Mg + Fe) 0.23 0.00 0.15 0.39 0.15 
K/(K + Na) 0.44 0.41 0.49 0.43 0.45 
Nor.Or 26.80 23.31 30.02 26.36 27.64 
Nor.Ab 34.25 31.09 36.39 32.10 35.52 
Nor.An 4.08 3.24 7.23 3.94 4.88 
Nor.Q 29.44 26.04 33.08 29.05 30.87 
Na + K 209.93 188.27 225.93 206.00 214.03 
*Si 181.42 163.12 195.14 175.53 187.74 
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K-(Na + Ca) -42.75 57.51 6.06 49.39 36.53 
Fe + Mg + Ti 47.82 29.77 97.85 1.69 69.69 
Al(Na + K + 2Ca) 19.27 0.10 44.81 14.54 32.40 
(Na + K)/Ca 12.26 6.81 17.42 11.96 12.67 
A/CNK 1.09 1.00 1.19 1.07 1.14 

Trace elements (in ppm): Tis Granite – B 36, Ba 369, Cr 18, Cu 53, Ga 19, Li 49, Mo 5, Nb 3, Ni 45, 
Pb 19, Rb 133, Sn 4, Sr 19, Ta 0.2, Th 9, U 4.3, Y 28, Zn 52, Zr 99, La 13, Ce 22, Sm 2.8, Eu 0.28, Tb 
0.26, Yb 0.23, Lu 0.3 (Kopecký et al. 1997). 

Trace elements (in ppm): Černá Kočka  Granite – Cr 16, Cs 2, Cu 4, Li 10, Mo 3, Nb 4, Ni 2, Pb 24, 
Rb 130, Sr 28, Sn 24, U 6, Y 15, Zn 4, Zr 21, La 2.4, Ce 4.4, Sm 1.0, Eu 0.1, Tb 0.4, Yb 0.85, Lu 0.04 
(Kopecký et al. 1997). 

1.14.1. ČISTÁ MASSIF 

 
Fig. 1.39. Čistá Massif hierarchical scheme 
according to rock groups rock types. 

Regional position: a member of the Čistá-
Jesenice Composite Pluton, in the Teplá-
Barrandian Unit (Bohemicum). 

Rock types: Čistá Granodiorite principal facies: 
1. Čistá I Granodiorite – foliated hornblende-

biotite medium-grained granodiorite 
(marginal facies) – (~ 13 km2). 

2. Čistá II Granodiorite – equigranular medium 
-grained biotite granodiorite (core facies) – 
(~ 25 km2). 

Magnetite is the most common accessory 
mineral in both facies. 
3. Hůrky Porphyry (dykes) – fine-grained 

biotite-hornblende granodiorite porphyry. 
4. Hůrky Fenite (alkalisyenite) – nepheline-
magnetite-cancrinite-nepheline-biotite-
alkalisyenite and fenite. 

 
Fig. 1.40. Čistá Massif geological sketch-map 
(adapted after Kopecký et al. 1997). 1 – Hůrky 
Fenite, 2 – Čistá II Granodiorite (core facies), 3 – 
Čistá I Granodiorite with magmatic foliation 
(marginal facies), 4 – faults. 

 
Size and shape (in erosion level): elliptical 

form (9 × 6 km) of the outcrop covering an area of 
38 km2. Contacts dip periclinally from 30 NE to 
90 E. Stock-shaped body with a root at depth of 
about 10 km (according to gravity data). The 
depth of magma solidification of the Čistá Massif 
is about 2.5 km (Dudek et al. 1991). 

Age and isotopic data: the body intrudes the 
Hůrky Fenites, Tis Granite and Neoproterozoic 
phyllites. Čistá Granodiorite 311–423 Ma and 
328 Ma (K-Ar biotite) and 450 Ma (K-Ar 
hornblende), 373.1 ± 1.1 Ma (Pb-Pb zircon), 
Hůrky Fenite (alkalisyenite) 289-300 Ma (K-Ar 
whole rock), Černá Kočka Granite 290–300 Ma 
(K-Ar whole rock) intersects fenite and contains 

xenoliths of  metasomatites s.l., Hůrky 
granodiorite porphyry  290 Ma (K-Ar whole 
rock). 

Geological environment: mylonitic Tis Granite, 
Hůrky Fenite (alkalisyenite and fenite) and 
Neoproterozoic phyllites and spillites 
(metabasalts). 

Contact aureole: mylonitization of the Tis 
Granite in the exocontact up to 500 meters. 

Zoning: Distinct compositional and textural 
(gradational) normal concentric zonation. 

Mineralization: disseminated molybdenite 
mineralization is spatially related to the zone of 
alkaline metasomatism (fenitization) within the 
Tis Granite. Gold bearing quartz veins with Bi-
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Pb-Ag sulphides are genetically related to the 
Čistá Granodiorite Massif. 

Heat production (µWm-3): Čistá Granodiorite 
2.5–4.4. 
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Fig. 1.41. Čistá Massif ABQ and TAS diagrams. 1 – Čistá Granodiorite, 2 – Hůrky Fenite (alkalisyenite). 

Čistá Granodiorite (I + II) 

Quartz-normal, sodic, metaluminous, meso-leucocratic, I-type, M-serie 
granodiorite 

 grd1CIS 2Cista 3Cista 4Fenite 
SiO2 68.50 71.48 71.40 60.36
TiO2 0.33 0.27 n.d. 0.01
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Al2O3 16.60 15.07 15.19 21.07
Fe2O3 1.29 0.90 0.18 0.86
FeO 0.63 0.42 0.76 2.04
MnO 0.07 0.02 0.03 0.13
MgO 0.56 0.42 0.46 0.15
CaO 3.17 2.00 2.11 1.13
Na2O 5.69 5.05 5.39 5.88 
K2O 2.02 3.10 2.88 5.68
P2O5 0.13 0.07 0.08 0.02 
Mg/(Mg + Fe) 0.35 0.37 0.46 0.08 
K/(K + Na) 0.19 0.29 0.26 0.39
Nor.Or 12.06 18.59 17.33 34.15
Nor.Ab 51.63 46.02 49.29 53.74
Nor.An 15.03 9.60 10.13 5.57
Nor.Q 19.11 24.00 22.12 0.33
Na + K 226.50 228.78 235.08 310.34 
*Si 115.84 144.00 135.95 11.09 
K-(Na + Ca) -197.25 -132.80 -150.41 -88.30 
Fe + Mg + Ti 42.97 30.93 24.25 73.03 
Al-(Na + K + 2Ca) -13.57 -4.17 -12.03 63.13
(Na + K)/Ca 4.01 6.41 6.25 15.40
A/CNK 0.97 0.99 0.97 1.18

Trace elements (in ppm): Čistá Granodiorite – Ba 821, Cs 2, Ga 15, Hf 4.6, Li 18, Nb 8, Pb 23, Rb 38, 
Sc 3.3, Sr 810, Th 10, U 5, Y 8, Zn 38, Zr 103, La 24, Ce 40, Sm 2.2, Eu 1.1, Yb 1, Lu 0.15 (Breiter 
and Sokol 1997). 

Trace elements (in ppm): Čistá Granodiorite – B 27, Ba 939, Cr 26, Cs –, Cu 8, Li 19, Mo 3, Nb 10, Ni 
34, Pb 25, Rb 46, Sn 1.5, Sr 749, Ta 1.3, Th 13, U 6, Y 3, Zn 34, Zr , La 25, Ce 38, Sm 2.9, Eu 1.02, 
Yb 0.85, Lu 0.1 (Kopecký et al. 1997). 

Trace elements (in ppm): Hůrky Fenite (alkali-syenite) – Cr 296, Cu 8, Li 1234, Mo 150, Nb 176, 
Ni 235, Pb 15, Rb 448, Sn 74, Sr 327, U 11, Y 167, Zn 1589, La 265, Ce 450, Sm 26, Eu 2.45, Yb 0.85, 
Lu 0.1 (Kopecký et al. 1997). 

1.15. BECHLÍN MASSIF 

Regional position: within the Bohemicum, 
hidden intrusion under the Upper Carboniferous 
and Cretaceous cover. 

Rock types:  
1. Bechlín Diorite – ± porphyritic biotite – 

hornblende diorite with pyroxene to 
hornblende-pyroxene diorite. 

2. Tis Granite – porphyritic biotite granite – 60 
m thick sill penetrates the Bechlín Diorite. 

Size and shape: circular intrusion, 100 km2, 10 
km in diameter (the shape is indicated by 
magnetic anomaly). 

Age and isotopic data: Bechlín Diorite 550 Ma 
(K-Ar hornblende). The Tis Granite intrudes the 
Bechlín Diorite. 

Geological environment: Neoproterozoic 
metasediments and metavolcanites of the 
Kralupy-Zbraslav Group.  

Contact aureole: at the exocontact of the Tis 
Granite sill, the Bechlín Diorite is altered by 
intense silica and alkali metasomatism. 

Mineralization: no indications. 
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Bechlín Diorite 

Quartz-defficient, sodic, metaluminous, melanocratic, I type, monzodiorite to 
monzogabbro 

n = 7 Med. Min Max QU1 QU3 
SiO2 50.95 50.15 55.16 50.52 51.62 
TiO2 1.87 0.33 2.47 1.35 1.90 
Al2O3 16.59 15.16 18.87 15.52 16.98 
Fe2O3 1.63 1.48 3.55 1.49 1.84 
FeO 8.40 5.16 10.38 7.28 8.65 
MnO 0.17 0.16 0.26 0.16 0.18 
MgO 4.08 2.05 6.27 3.43 4.86 
CaO 7.56 5.48 9.56 6.84 7.56 
Na2O 4.20 3.72 5.36 3.78 4.36 
K2O 0.86 0.47 1.06 0.77 0.86 
P2O5 0.55 0.18 1.08 0.25 0.64 
Mg/(Mg + Fe) 0.41 0.30 0.56 0.35 0.46 
K/(K + Na) 0.12 0.07 0.13 0.10 0.12 
Nor.Or 5.20 3.16 6.80 5.08 5.49 
Nor.Ab 42.96 33.37 52.05 36.44 43.88 
Nor.An 37.43 24.84 49.16 31.36 37.80 
Nor.Q 0.00 0.00 4.85 0.00 0.00 
Na + K 151.88 138.30 191.22 139.39 160.65 
*Si 38.01 20.63 63.67 28.32 49.65 
K-(Na + Ca) -257.52 -275.04 -241.15 -272.26 -252.42 
Fe + Mg + Ti 277.84 171.34 300.05 249.37 285.80 
Al-(Na + K + 2Ca) -84.51 -181.54 -16.10 -168.09 -77.50 
(Na + K)/Ca 1.24 0.81 1.96 0.82 1.25 
A/CNK 0.85 0.63 1.00 0.66 0.85 

 
Fig. 1.42. Bechlín Massif ABQ and TAS diagrams. Bechlín Diorite. 

1.16. PETROVICE STOCK 

Regional position: the Kožlany intrusive zone 
within the Bohemicum – (Kralupy-Zbraslav 
Group). 

Rock type: Petrovice Gabbro – hornblende-
pyroxene melagabbro. 

Size and Shape (in erosion level): (350 × 100 
m) slightly curved rectangular body.  

Age and isotopic data: Petrovice Gabbro 380 
Ma (K-Ar kaersutite). 
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Geological environment: Teplá-Barrandian 
Unit – Neoproterozoic metasediments of the 
chlorite zone, slightly contact metamorphosed. 

Contact aureole: the mode of the contact 
aureole is not described; the body is limited by 
faults. 

Zoning: compositional layering formed by an 
alternation of metre-sized texturally homogeneous 
and inhomogeneous layers. 

Mineralization: traces of Cu (chalcopyrite). 
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1.17. KOSOBODY STOCK 

Regional positon: the Kožlany intrusive zone 
within the Bohemicum – (Kralupy-Zbraslav 
Group – Blovice Formation.). 

Rock type: Kosobody Gabbro – medium-
grained biotite – hornblende melagabbro with 
clinopyroxene (tholeiitic composition). 

Size and shape (in erosion level): (70 × 50 m) 
intrusive stock.  

Age and isotopic data: likely a product of 
Variscan plutonic activity, apparently younger 
than the Tis Granite. No isotopic data.  

Geological environment: Neoproterozoic slates, 
aleurolites and greywackes of the chlorite zone, in 
a marginal part of the contact aureole of the Čistá 
Stock. 

Contact aureole: the Kosobody Gabbro shows 
no imprints of regional metamorphism of the 
surrounding Neoproterozoic schists. 

Zoning: not observed. 
Mineralization: not reported. 

References 

FEDIUKOVÁ, E. – FEDIUK, F. (1978): Gabro od Kosobod na Rakovnicku. – Acta Univ. Carol., Geol., 
Kratochvíl Vol. 3–4, 365–392. 

1.18. KOŽLANY COMPOSITE STOCK 

Regional position: The intrusive zone within 
the Kralupy-Zbraslav Group. 

Rock types: 
1. Kožlany Quartz diorite – hornblende (± 

pyroxene), biotite quartz diorite – 
granodiorite. 

2. Kožlany Gabbro and Pyroxenite.  
3. Dyke Swarm (lamprophyre and granodiorite 

porphyry). 
4. Kožlany Pyroxenite. 
5. Kožlany Anorthosite. 

 

Fig. 1.43. Kožlany Composite Stock hierarchical 
scheme according to rock types. 
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Fig. 1.44. Kožlany Composite Stock geological 
sketch-map (adapted after Fediuk and Fediuková 
1988). 1 – Kožlany Quartz diorite, 2 – granodiorite, 3 
– Kožlany Gabbro, 4 – Kožlany Pyroxenite. 

Size and shape (in erosion level): (650 × 250 
m) four generations of rock dykes, high degree of 

internal differentiation, lens-like intrusion 
emplaced along an extensional fault. 

Age and isotopic data: older than the Čistá-
Jesenice Composite Pluton? No isotopic data. 

Geological environment: Neoproterozoic 
metasediments of the chlorite zone, slightly 
contact metamorphosed (phyllite). 

Contact aureole: weak contact metamorphism 
of phyllites up to 35 m at the exocontact. 

Zoning: strong lateral asymmetric zonation with 
pyroxene core at the southern margin of the quartz 
diorite. Gabbro only shows a zonal structure with 
the most mafic types (melagabbro, pyroxenite) in 
the centre of the body. Small anorthositic 
schlieren occur in the gabbro. 

Mineralization: not reported. 

Kožlany Quartz diorite and Gabbro 

(Quartz diorite: Quartz-normal, sodic, metaluminous, mesocratic, I-type 
monzodiorite to diorite Gabbro: Quartz-deficient, sodic, metaluminous, 
mesocratic, I-type, gabbro 

 quartz diorite gabbro 
SiO2 60.27 63.10 47.11 47.28
TiO2 1.08 1.03 2.07 2.25
Al2O3 15.97 16.10 14.27 14.56
Fe2O3 2.05 1.51 2.80 3.11
FeO 3.67 4.22 9.11 8.56
MnO 0.10 0.10 0.17 0.16
MgO 2.14 2.19 5.50 4.97
CaO 5.08 3.55 8.88 8.75
Na2O 3.89 3.95 3.23 3.31
K2O 3.03 2.73 1.86 1.55
P2O5 0.11 0.19 0.41 0.39
Mg/(Mg + Fe) 0.40 0.41 0.45 0.43
K/(K + Na) 0.34 0.31 0.27 0.24
Nor.Or 19.33 17.33 11.32 9.37
Nor.Ab 37.71 38.12 29.88 30.41
Nor.An 26.43 17.58 39.13 41.62
Nor.Q 10.72 17.00 0.00 0.00
Na + K 189.86 185.43 143.72 139.72
*Si 84.11 122.43 12.07 18.56
K-(Na + Ca) -151.78 -132.80 -223.09 -229.93
Fe + Mg + Ti 143.42 144.93 324.35 309.68
Al-(Na + K + 2Ca) -57.42 4.13 -180.19 -165.85
(Na + K)/Ca 2.10 2.93 0.91 0.90
A/CNK 0.85 1.03 0.62 0.65
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Fig. 1.45. Kožlany Composite Stock ABQ and TAS diagrams. 1 – Kožlany Quartz diorite, 2 – Kožlany Gabbro, 3 – 
Kožlany Pyroxenite, 4 – kersantite dyke, 5 – minette dyke, 6 – bi-granodiorite porphyry. 

1.19. CHOCENICKÝ ÚJEZD STOCK 

Regional position: Teplá-Barrandian Unit 
(Blovice Formation of the Kralupy-Zbraslav 
Group 

Rock types: Chocenický Újezd Monzodiorite – 
clinopyroxene monzodiorite.   

Size and shape (in erosion level): circular body 
with ca100 m in diameter. 

Age and isotopic data: probably  

Neoproterozoic subvolcanic intrusion. Variscan 
age is doubtful. No isotopic data. 

Geological environment: phyllitized 
greywacke, siltstones and shales. 

Contact aureole: not known. 
Zoning: not observed. 
Mineralization: not reported. 
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1.20. MLADOTICE STOCK 

 
Fig. 1.46. Mladotice Stock geological sketch-map 
(adapted after Dolejš and Cháb 1988). 1 – contact 
hornfels (inner zone), 2 – contact hornfels (external 
zone), 3 – Mladotice Gabbro, 4 – faults. 

Geological position: the Kožlany intrusive zone 
within the Teplá-Barrandian Unit – (the Kralupy-
Zbraslav Group). 

Rock types:  
1. Mladotice Gabbro – olivine ± hornblende 

norite to gabbronorite, gabbro to 
leucogabbro.  

2. Mladotice Quartz diorite – biotite-
hornblende quartz diorite to tonalite. 

3. Granite Porphyry and microgranite Dykes. 
4. Alkali-feldspar Granite (with garnet). 
Size and shape (in erosion level): ~ 1.5 km2 

(1.5 × 1 km) oval cluster of small stocks and 
dykes connected in a shallow depth into the larger 
plug. An example of the balloon-like shape of the 
satellite stock (uncovered at the local quarry). 

Age and isotopic data: Related to Proterozoic 
volcanic metabasites. No isotopic data. 
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Geological environment:  Precambrian 
metasediments and metavolcanics of the Teplá-
Barrandian Unit (Kralupy-Zbraslav Group). 

Contact aureole: well-defined wide zonal 
contact aureole (4 × 4.5 km) of spotted schists to 

two pyroxene hornfelses (maximum temperature 
830 oC) with abundant metatexites and diatexites. 

Zoning: not reported. 
Mineralization: not reported. 

 
Fig. 1.47. Mladotice Stock ABQ and TAS diagrams. 1 – Mladotice  gabbro, 2 – Mladotice Quartz diorite, 3 – 
Mladotice Tonalite, 4 – microgranite (granophyre) dykes, 5 – granite porphyry. 

Mladotice Quartz diorite 

Quartz normal, sodic, metaluminous, meladiorite to gabbrodiorite 
n = 6 Med Min Max QU1 QU3 

SiO2 56.68 52.87 58.46 54.66 57.07 
TiO2 1.87 1.36 2.11 1.65 1.95 
Al2O3 15.72 15.63 16.69 15.68 16.08 
Fe2O3 2.05 1.71 2.90 1.76 2.09 
FeO 6.32 5.02 7.12 6.21 6.66 
MnO 0.13 0.12 0.16 0.13 0.15 
MgO 3.53 3.14 5.85 3.37 3.76 
CaO 5.48 5.13 7.27 5.41 5.66 
Na2O 3.08 2.76 3.70 3.05 3.09 
K2O 1.30 1.10 1.92 1.11 1.47 
P2O5 0.47 0.27 0.68 0.46 0.49 
Mg/(Mg + Fe) 0.42 0.40 0.53 0.42 0.49 
K/(K + Na) 0.21 0.19 0.29 0.19 0.23 
Nor.Or 8.51 7.54 12.74 7.67 9.76 
Nor.Ab 31.10 28.98 36.79 31.06 32.21 
Nor.An 27.15 23.93 39.81 26.96 27.53 
Nor.Q 13.47 4.31 16.22 11.45 13.77 
Na + K 135.15 112.63 147.00 123.07 137.38 
*Si 114.09 83.82 119.96 110.04 114.98 
K-(Na + Ca) -178.55 -206.00 -150.10 -192.72 -172.67 
Fe + Mg + Ti 217.42 206.43 298.67 216.46 232.24 
Al-(Na + K + 2Ca) -27.58 -74.42 -5.06 -30.03 -16.17 
(Na + K)/Ca 1.40 0.95 1.53 1.00 1.41 
A/CNK 0.96 0.82 1.02 0.95 0.99 
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Mladotice Gabbro  

Quartz-deficient, sodic, metaluminous, melanocratic, I-type gabbro 
 0mlad 1mlad 2mlad 3mlad 4mlad 

SiO2 47.90 47.86 47.94 49.13 49.57 
TiO2 2.36 2.41 2.26 0.89 1.24 
Al2O3 14.71 14.13 15.28 21.98 15.20 
Fe2O3 3.35 4.08 2.61 1.68 2.30 
FeO 8.94 9.75 8.12 3.42 6.40 
MnO 0.20 0.18 0.21 0.12 0.14 
MgO 7.89 6.30 9.47 4.02 7.93 
CaO 8.78 8.26 9.30 8.87 8.68 
Na2O 3.06 3.46 2.66 3.18 2.81 
K2O 0.55 0.50 0.59 0.76 0.88 
P2O5 0.28 0.29 0.26 1.05 0.24 
Mg/(Mg + Fe) 0.54 0.45 0.61 0.59 0.62 
K/(K + Na) 0.11 0.09 0.13 0.14 0.17 
Nor.Or 3.68 3.37 3.93 5.06 6.13 
Nor.Ab 31.14 35.45 26.92 32.17 29.74 
Nor.An 47.28 44.59 50.07 41.78 48.90 
Nor.Q 0.00 0.00 0.00 4.23 0.00 
Na + K 110.42 122.27 98.36 118.75 109.36 
*Si 50.94 45.05 57.04 48.36 62.45 
K-(Na + Ca) -243.63 -248.33 -239.15 -244.65 -226.77 
Fe + Mg + Ti 391.81 373.41 409.07 179.57 330.24 
Al-(Na + K + 2Ca) -134.68 -139.37 -129.97 -3.45 -120.43 
(Na + K)/Ca 0.71 0.83 0.59 0.75 0.71 
A/CNK 0.69 0.68 0.71 1.05 0.72 
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1.21. VITÍNKA (KOKOTSKO) STOCK  

Regional position: in the Teplá-Barrandian Unit 
(Bohemicum) (East of Plzeň). 

Rock types: Vitínka Granodiorite –  ± 
porphyritic granodiorite (correlated with the 
Štěnovice Granodiorite).  

Size and shape (in erosion level): three dyke-
like stocks (size two of them 1,250 m × 200 m and 
1,000 m × 120 m, respectively) representing 
larger intrusion at depth. 

Age and isotopic data: Variscan? No isotopic 
data. 
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Geological environment: Neoproterozoic 
sediments and volcanics.  

Contact aureole: distinct narrow thermal 
aureole. 

Mineralization: not reported. 

References 
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1.22. LOWER VLTAVA COMPOSITE MASSIF 

Regional position: in the Teplá-Barrandian Unit 
(Bohemicum), cutting the  Neoproterozoic 
volcanosedimentary sequences (the Zbraslav-
Kralupy Group). The massif is partly covered by 
Cretaceous, Tertiary and Quaternary sediments. 
The Neratovice  Massif, the Hoštice, Odolena 
Voda, Dolní Chabry and Klecany Stocks represent 
its outcrops. Calc-alkaline, meta- to peraluminous, 
medium to high-K, post-orogenic setting.  

Rock types:  
1. Microgranit e(granite porphyry) to diabase 

Dyke Swarm – basic (~ 7 %), intermediate 
(~ 43 %), and acid (~ 48 %). 

2. Neratovice Gabbro and Gabbrodiorite – 
hornblende-pyroxene gabbro. 

3. Hoštice Granodiorite - medium-grained 
hornblende-biotite ± pyroxene granodiorite 
to tonalite. 

4. Klecany Granite – alkali-feldspar 
leucogranite. 

5. Dolní Chabry Syenite – quartz-bearing 
alkali-feldspar syenite. 

6. Neratovice Trondhjemite – ± porphyritic 
hybrid biotite-hornblende trondhjemite. 

7. Netřeba Gabbro – coarse-grained 
hornblende ± pyroxene gabbrodiorite and 
gabbro. 

 

8. Neratovice Granodiorite –  fine-grained 
hornblende granodiorite to diorite (marginal 
facies). 

Size and shape: mostly hidden granitic massif is 
associated with a swarm of granite porphyry 
dykes and small bodies of abyssal rocks of 
granite, granodiorite, syenite, tonalite and gabbro 
composition, cutting the volcanosedimentary 
Neoproterozoic sequences. The massif extent at 
depth of  – 500 m is over 70 km2 and at depth of – 
1,000 m over 200 km2 (defined according to  
zones of thermal metamorphism). Dispersed 
outcrops of irregular Size and shape are scattered 
over a territory of ca. 10 × 15 km. Magmatic 
centre is around Odolena Voda. 

Age and isotopic data: the Cambrian age. Older 
than Ordovician sediments (not affected by 
contact metamorphism). No isotopic data. 

Contact aureole: a broad thermal aureole, 
(cordierite-amphibole-pyroxene) hornfelses and 
chiastolite schists.  

Geological environment:  Neoproterozoic sedi-
ments and volcanics of the Zbraslav-Kralupy 
Group. 

Mineralization: Cu occurrences in the Neopro-
terozoic greywackes. 

 

Fig. 1.48. Lower Vltava Composite Massif 
geological sketch-map (adapted after Fediuk 2006). 1 
– outcrops of the massifs and stocks, 2 – Chiastolite 
zone (subsurface presence of the Lower Vltava 
Composite Massif), 3 – outline of the Lower Vltava 
Composite Massif at depth –500 m (brown biotite 
zone), 4 – outline of the Lower Vltava Composite 
Massif at depth –1000 m (khaki biotite).
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Fig. 1.49. Lower Vltava Composite Massif ABQ and TAS diagrams. 1 – Felsic granite porphyry, 2 – Neratovice 
Trondhjemite and Granodiorite, 3 – Dolní Chabry Syenite, 4 – Netřeba Gabbro. 

Granite Porphyry 

Quartz normal, sodic, peraluminous, leucogranite 
 1fgporf 2fgporf 3fporf 4gporf 6gporf 

SiO2 76.46 75.35 75.14 74.36 71.76 
TiO2 0.06 0.03 0.03 0.05 0.25 
Al2O3 13.16 13.26 13.47 13.32 13.76 
Fe2O3 0.37 0.61 1.13 0.41 1.11 
FeO 0.18 0.25 0.25 0.74 0.85 
MnO 0.01 0.03 0.02 0.03 0.03 
MgO 0.21 0.29 0.29 0.15 0.35 
CaO 0.50 0.56 0.41 0.92 2.59 
Na2O 4.16 4.15 4.10 4.75 4.19 
K2O 3.17 4.61 4.31 3.41 2.59 
P2O5 0.03 0.03 0.09 0.03 0.06 
Mg/(Mg + Fe) 0.42 0.38 0.29 0.19 0.25 
K/(K + Na) 0.33 0.42 0.41 0.32 0.29 
Nor.Or 19.24 27.70 25.94 20.67 15.93 
Nor.Ab 38.38 37.90 37.50 43.76 39.16 
Nor.An 2.35 2.62 1.47 4.48 12.96 
Nor.Q 36.95 30.16 31.83 29.57 30.44 
Na + K 201.55 231.80 223.82 225.68 190.20 
*Si 216.69 179.57 188.17 175.91 177.12 
K-(Na + Ca) -75.85 -46.02 -48.10 -97.28 -126.40 
Fe + Mg + Ti 13.10 18.70 25.21 19.79 37.56 
Al-(Na + K + 2Ca) 39.05 8.63 26.08 3.08 -12.35 
(Na + K)/Ca 22.61 23.21 30.61 13.76 4.12 
A/CNK 1.18 1.04 1.12 1.01 0.96 

Neratovice Trondhjemite and Dolní Chabry Syenite 

Neratovice Trondhjemite – Quartz-normal, sodic, metaluminous, mesocratic quartz 
diorite 
Dolní Chabry Syenite – Quartz-poor, sodic, metaluminous, mesocratic syenite 

 7tonali 9tonali 7bigrdD 8alkfsy 
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SiO2 64.64 62.92 62.34 64.24
TiO2 0.73 0.82 0.75 0.47
Al2O3 16.55 16.34 16.22 14.57
Fe2O3 0.39 0.56 2.13 1.06
FeO 4.81 4.91 3.37 2.87
MnO 0.02 0.06 0.08 0.07
MgO 1.42 1.76 1.42 1.76
CaO 3.85 4.31 3.91 2.10
Na2O 4.27 4.42 5.16 9.04
K2O 1.40 1.20 1.66 0.58
P2O5 0.32 0.28 0.18 0.05
Mg/(Mg + Fe) 0.33 0.36 0.32 0.45
K/(K + Na) 0.18 0.15 0.17 0.04
Nor.Or 8.91 7.73 10.43 3.76
Nor.Ab 41.33 43.27 49.29 83.58
Nor.An 18.32 21.30 19.38 0.00
Nor.Q 21.61 18.40 14.26 6.25
Na + K 167.52 168.11 201.76 304.03
*Si 145.32 129.72 97.61 27.39
K-(Na + Ca) -176.72 -194.01 -200.99 -316.85
Fe + Mg + Ti 116.25 129.34 118.25 102.81
Al-(Na + K + 2Ca) 20.18 -0.94 -22.68 -92.80
(Na + K)/Ca 2.44 2.19 2.89 8.12
A/CNK 1.09 1.02 0.94 0.76
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1.22.1. NERATOVICE MASSIF 

Regional position: in the Teplá-Barrandian Unit 
(Bohemicum – Zbraslav-Kralupy Group). A 
member of the Lower Vltava Massif (in literature 
known as the Neratovice Complex). 

Rock types: 
1. Neratovice Trondhjemite: 

a. fine-grained biotite-hornblende 
trondhjemite, 

b. fine-grained ± porphyritic hybrid biotite-
hornblende trondhjemite, 

c. medium-grained hornblende to biotite-
hornblende trondhjemite to granodiorite. 

2. Netřeba Gabbro – coarse-grained hornblende 
± pyroxene gabbrodiorite and gabbro. 

3. Neratovice Granodiorite –  fine-grained 
hornblende granodiorite to diorite (marginal 
facies). 

Size and shape: partly tectonically outlined 
composite intrusion (max. 16 × 7 km) and mostly 
hidden under Cretaceous and Permian-Upper 
Carboniferous sediments. 

The Netřeba Gabbro ~ 800 m2 in size. 
Age and isotopic data: Cambrian. No isotopic 

data. 
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Contact aureole: narrow contact aureole at the 
southern margin. An interference with the Hoštice 
Stock contact aureole. 

Geological environment: Neoproterozoic 
sediments and volcanics of the Zbraslav-Kralupy 
Group. 

Mineralization: Cu occurrences in the 
Neoproterozoic greywacke. 
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Netřeba Gabbro 

Quartz-defficient, sodic, metaluminous, I-type gabbro to gabbrodiorite 
 1445gab 4gabori 5biamfp 6biamft

SiO2 48.65 51.14 52.07 55.21
TiO2 0.85 0.66 0.76 0.70
Al2O3 16.84 15.47 15.69 17.29
Fe2O3 1.94 1.58 3.13 2.69
FeO 5.92 5.31 6.53 4.27
MnO 0.12 0.18 0.14 0.09
MgO 7.28 7.30 6.50 4.19
CaO 11.02 11.24 8.47 6.10
Na2O 3.08 2.52 2.70 4.89
K2O 0.28 0.53 0.43 1.17
P2O5 0.11 0.12 0.11 0.17
Mg/(Mg + Fe) 0.62 0.65 0.55 0.52
K/(K + Na) 0.06 0.12 0.09 0.14
Nor.Or 1.82 3.61 3.04 7.67
Nor.Ab 30.35 26.11 29.01 48.69
Nor.An 59.20 63.45 49.43 32.32
Nor.Q 0.00 0.00 3.73 1.38
Na + K 105.34 92.57 96.26 182.64
*Si 33.56 57.52 91.92 51.14
K-(Na + Ca) -289.95 -270.50 -229.03 -241.73
Fe + Mg + Ti 298.03 283.14 300.95 205.90
Al-(Na + K + 2Ca) -167.65 -189.64 -90.21 -60.65
(Na + K)/Ca 0.54 0.46 0.64 1.68
A/CNK 0.67 0.62 0.78 0.86
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1.22.2. HOŠTICE STOCK 

Regional position: in Teplá-Barrandian Unit 
Bohemicum), the Zbraslav-Kralupy Group. 

Rock types: Hoštice Granodiorite – medium-
grained hornblende-biotite ± pyroxene 
granodiorite to tonalite.  

Size and shape: irregular shape of outcrop in 
size of 1,200 × 900 m and a set of small outcrops, 
partly covered by Cretaceous sediments (see Fig. 
1.47). A member of the Lower Vltava Massif 
located on the present surface between Odolena 
Voda, Drasty-Hoštice and Suchdol near Prague. 
Numerous rock dykes and extent of the contact 
metamorphism of the Neoproterozoic 

metasediments indicate the presence of the 
Hoštice Stock at a shallow depth. 

Age and isotopic data: Cadomian? No isotopic 
data. 

Contact aureole: a wide thermal aureole (horn-
felses and chiastolite schists).  

Geological environment:  Neoproterozoic sedi-
ments and volcanics of the Zbraslav-Kralupy 
Group. 

Mineralization: Cu sulphides in Neoproterozoic 
greywackes. 
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1.23. CHOTĚLICE MASSIF 

Regional position: hidden alkaline mafic 
intrusion within the Bohemicum under Cretaceous 
and Permian-Upper Carboniferous cover in depth 
over 400 m (near Nový Bydžov).  

Rock types: Chotělice Syenogabbro – pyroxene 
– biotite syenite, syenogabbro to biotite 
clinopyroxenite and Fe-Ti gabbro. Some 
similarities to the ultrapotassic plutonites of the 
Central Bohemian Composite Batholith. 

Size and shape (in erosion level): oval in shape 
~ 60 km2 (12 × 5 km).  

Age and isotopic data: 330-340 Ma (Rb-Sr 
whole rock). 

Contact aureole: not reported (intrusion into 
Neoproterozoic metasediments). 

Geological environment: Neoproterozoic 
sediments (schists, silicites, and greywackes) and 
volcanics (metabasalts). 

Zonation: not reported.  
Mineralization: not reported. 
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Chotělice Syenogabbro 

Wide range in composition. Quartz-deficient, potassic, 
metaluminious, melanocratic, I type syenogabbro 

 522Chot 523Chot 524Chot
SiO2 52.06 42.99 47.37
TiO2 1.05 1.77 1.29
Al2O3 12.58 8.05 12.44
Fe2O3 3.01 2.80 5.55
FeO 4.63 5.82 4.61
MnO 0.15 0.02 0.02
MgO 6.30 14.00 8.08
CaO 8.69 15.73 12.04
Na2O 2.16 0.78 1.17
K2O 6.90 2.96 4.42
P2O5 1.00 1.98 1.31
Mg/(Mg + Fe) 0.60 0.75 0.60
K/(K + Na) 0.68 0.71 0.71
Nor.Or 47.36 23.25 29.37
Nor.Ab 22.53 9.31 11.82
Nor.An 9.97 25.93 35.27
Nor.Q 0.00 0.00 0.00
Na + K 216.21 88.02 131.60
*Si -30.69 -36.52 -11.93
K-(Na + Ca) -78.16 -242.82 -158.61
Fe + Mg + Ti 271.66 485.67 350.38
Al-(Na + K + 2Ca) -279.08 -490.93 -316.70
(Na + K)/Ca 1.40 0.31 0.61
A/CNK 0.49 0.26 0.46

 
Fig. 1.50. Chotělice Massif ABQ and TAS diagrams. Chotělice Syenogabbro. 
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1.24. CHVALETICE MASSIF 

 
Fig. .51. Chvaletice Massif hierarchical scheme according to rock types. 

 
Fig. 1.52. Chvaletice Massif geological sketch-map 
(adapted after geological map 1 : 50,000). 1 – Semtěš 
Granite, 2 – Chvaletice Granite, 3 – Metagabbro, 4 – 
Leucogranite 5 – faults. 

Regional position: at the tectonic margin of the 
Bohemicum.  

Rock types:  
1. Semtěš Granite – two-mica medium-grained 

granite. 

2. Chvaletice Granite – ± cataclastic medium- to 
coarse-grained biotite granite to metagranite. 

3. Metagabbro stocks and dykes (generally older 
than the Chvaletice Granite) – hornblende-
pyroxene metagabbro. 

4. Leucogranite – mylonitic leucogranite. 
Size and shape (in erosion level): tectonically 

outlined lenticular (15 × 2 km) etmolith, ~ 10 km2. 
Age and isotopic data: Chvaletice Granite 408 

Ma (Rb-Sr whole rock), Cambro-Ordovician 
intrusion into the Upper-Cambrian and 
Neoproterozoic sediments.  

Contact aureole: weak thermal aureole. 
Geological environment: within the tectonic 

zone between weekly metamorphosed 
Neoproterozoic rocks and the Podhořany 
crystalline unit.  

Mineralization: traces of fluorite. 
Heat production (µWm-3): Chvaletice Granite 

3.20. 
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Fig. 1.53. Chvaletice Massif ABQ and TAS diagrams. Chvaletice Granite. 

Chvaletice Granite 

Quartz-rich, sodic-potassic, weakly peraluminous, mesocratic, I-type , I-series, 
granite 

 chval1 chval2 chval3 chval4 chval5 
SiO2 74.01 75.89 74.75 75.46 75.00 
TiO2 0.20 0.19 0.18 0.16 0.13 
Al2O3 12.75 13.02 12.82 12.26 12.85 
Fe2O3 2.14 1.18 0.75 1.33 0.91 
FeO 0.73 1.14 1.08 1.04 0.78 
MnO 0.06 0.02 0.02 0.05 0.03 
MgO 0.48 0.86 0.61 0.43 0.43 
CaO 1.35 1.11 1.03 0.94 1.11 
Na2O 3.46 2.56 3.81 4.10 3.88 
K2O 4.49 3.13 3.94 3.40 4.04 
P2O5 0.05 0.05 0.05 0.05 0.04 
Mg/(Mg + Fe) 0.24 0.41 0.38 0.25 0.32 
K/(K + Na) 0.46 0.45 0.40 0.35 0.41 
Nor.Or 27.24 19.38 24.04 20.67 24.49 
Nor.Ab 31.90 24.09 35.33 37.89 35.74 
Nor.An 6.54 5.43 4.94 4.46 5.38 
Nor.Q 31.61 44.16 32.55 34.40 32.37 
Na + K 206.99 149.07 206.60 204.49 210.98 
*Si 187.56 258.76 195.85 202.97 191.90 
K-(Na + Ca) -40.39 -35.95 -57.66 -76.88 -59.22 
Fe + Mg + Ti 51.40 54.38 41.83 43.82 34.56 
Al-(Na + K + 2Ca) -4.75 67.03 8.42 2.74 1.78 
(Na + K)/Ca 8.60 7.53 11.25 12.20 10.66 
A/CNK 0.99 1.36 1.04 1.02 1.01 

Trace elements (in ppm): Chvaletice Granite – Ba 830, Cr 25, Cu 20, Li 40, Ni 8, Nb 20, Pb 20, Rb 
200, Sn 3, Sr 300, V 40, Y 34, Zn 60 (Minařík et al. 1983). 
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1.25. NASAVRKY COMPOSITE MASSIF (NCM) 

Regional position: in the Bohemicum, (between 
the Moldanubicum and Lugicum). 

Rock types: NCM consists of five large, mostly  
W-E oriented magmatic suites: 
A. Všeradov Suite 
B. Gabbro Suite (southern belt)  
C. Anatexite Suite 
D. Granodiorite-Tonalite Suite (central belt) 
E. Granite Suite (northern belt). 

A. Všeradov Suite:  
1. Všeradov Granite – foliated porphyritic fine-

grained biotite alkali-feldspar granite, 
comagmatic with the Vítanov series.  

2. Albite porphyry and dacite (the Vítanov 
series). 

3. Benátky-Babákov Porphyry. 
4. Lukavice Metavolcanites. 
B. Gabbro Suite: 
5. Horní Bradlo, Polom, Hluboká, Kraskov, 

Ochoz, Švihov, Srní and Vrbatův Kostelec 
Gabbros – numerous large bodies and/or 
xenoliths of hornblende ± pyroxene ± olivine 
gabbro, diorite, metagabbro to amphibolite. 

C. Anatexite Suite: 
6. Tonalite to Granodiorite Orthogneiss and 

Migmatite.  
7. Tábor Metagranite. 
8. Petrkov Metagranite. 
D. Granodiorite-Tonalite Suite: 
9. Skuteč Granodiorite to Quartz diorite – fine- 

to medium-grained hornblende-biotite to 
biotite granodiorite to quartz diorite with 
abundant mafic enclaves.  

10.  Švihov Quartz diorite (facies of the Skuteč 
Granodiorite) – foliated coarse-grained quartz 
diorite.  

11.  Srní Granodiorite – fine-grained biotite 
granodiorite. 

12.  Křižanovice Tonalite – ± porphyritic 
medium- to coarse-grained hornblende-biotite 
tonalite. 

E. Granite Suite: 
13.  Křižanovice Granite – fine-grained 

leucocratic biotite granite.  
14.  Žumberk Granite (a variety of the 

Křižanovice granite and equivalent of the the 
Kvítek Granite) – porphyritic leucocratic 
granite. 

15.  Kvasín Granite (a variety of the Křižanovice 
granite) – fine to medium-grained biotite 
granite. 

16.  Kvítek Granite – porphyritic leucocratic 
granite. 

17.  Hlinsko Granite – cataclastic aplitic 
muscovite-biotite granite (similar to the 
Žumberk Granite). 

18.  Seč Granite – medium-grained leucocratic 
two-mica biotite granite. 

19.  Petříkov-Lukavice Porphyroids 
(Metarhyolite). 

Size and shape (in erosion level): triangular 
surface area of the Massif is about ~ 600 km2; 
Cretaceous platform sediments cover to the north. 
According to gravity survey the massif is 
expected under the Hlinsko Lower Palaeozoic. 
The Křižanovice Tonalite is an elliptical body ( ~ 
14 km × 3 km), elongated in the E-W direction. 
Small bodies of the Křižanovice Granite intrude 
the Křižanovice Tonalite and contains its 
xenoliths. The size of enclaves varies from 
centimetres to several kilometres, but the shape is 
mostly oval or strongly elongated, lenticular to 
tabular.  Všeradov Suite constitutes a subvolcanic 
intrusion exposed over an area of about ~ 16 km2. 
The Benátky Porphyry forms dykes, sills and/or 
marginal facies of the Všeradov Granite. 
Numerous gabbro bodies are mostly concentrated 
along the southern margin of the Granodiorite – 
Tonalite Suite (Central belt). The largest are the 
Horní Bradlo Gabbro (~ 3 × 0.75 km), Hluboká 
Gabbro (~ 2 × 0.35 km) and Polom Gabbro (~ 
1.75 × 0.35 km). The Skuteč Granodiorite forms a 
few larger and several smaller bodies within the 
migmatites and granodioritic gneisses of the 
Proterozoic age. 

The depth of magma solidification of the NCM 
is about 5–7 km (Dudek et al. 1991). 

Age and isotopic data: Křižanovice Tonalite 
483 ± 91 Ma (Rb-Sr whole-rock), Skuteč 
Granodiorite 332-336 Ma (K-Ar), Křižanovice 
Granite 320 ± 4 Ma (Rb-Sr whole-rock), Švihov 
Quartz diorite (facies of the Skuteč Granodiorite) 
340.1 ± 1.1 Ma (Pb-Pb zircon), Křižanovice 
Granite 332 ± 1.2 Ma (U-Pb zircon). 

The Křižanovice Granite intrudes into the 
Křižanovice Tonalite and Lukavice volcanites 
(probably of Ordovician age). The Všeradov 
Granite is a Cadomian member of the Nasavrky 
Composite Massif. 

Contact aureole: extensive and intensive 
granitization and migmatitization of the 
Podhořany-Oheb Proterozoic Crystalline (Kutná 
Hora-Svratka Region). 
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Geological environment:  Silurian phyllite, 
migmatites and granitized two-mica, biotite 
migmatites (ophthalmite, stromatite and nebulite) 
and  orthogneisses (tonalite-diorite-granodioritic 
composition), in SE elongated bodies of coarse-
grained metagranite of leucotonalite composition 
(Tábor Metagranite, Petrkov Metagranite). 

Mineralization: Cu-Zn-Pb sulphides, located in 
zones of metamorphosed acid volcanites of the 

Lukavice belt, scheelite mineralization with Fe, 
As, Cu sulphides typical of granitoid magmatism 
in quartz veins and greisens. 

Heat production (µWm-3): Všeradov Granite 
1.08, Křižanovice Granite 3.25, Skuteč 
Granodiorite 2.9. 
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Fig. 1.54. Nasavrky Composite Massif hierarchic scheme according to rock groups and rock types. 

 
Fig. 1.55. Nasavrky Composite Massif geological sketch-map (adapted after Hájek et al. 1997). 1 – Lukavice  
Metavolcanites, 2 – Anatexite (periplutonic migmatitized and granitized pre-Variscan crystalline complex), 3 – 
basites and metabasites, 4 – subvolcanites of rhyolite to dacite composition in Lukavice and Benátky belts (e.g. 
Petříkov-Lukavice Metarhyolite), 5 – Křižanovice and Žumberk Granites, 6 – Křižanovice Tonalite, 7 – Hlinsko 
Granite, 8 – Skuteč Granodiorite and Quartz diorite, 9 – Všeradov Granite, 10 – faults. 
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Fig. 1.56. Nasavrky Composite Massif ABQ and TAS diagrams. 1 – Všeradov Granite, 2 – Gabbros and diorites, 3 – 
Křižanovice Tonalite, 4 – Skuteč Granodiorite and Švihov Quartz diorite, 5 – Srní Granodiorite, 6 – Křižanovice 
Granite, Žumberk and Kvasín Granites, Hlinsko Granite. 

Všeradov Granite 

Quartz-rich, sodic, peraluminous, leucocratic, S-type, I- and 
M-series, granite 

 1315VSE 1316VSE 1317VSE
SiO2 76.40 76.90 77.90
TiO2 0.26 0.25 0.12
Al2O3 12.94 12.63 11.61
Fe2O3 1.58 1.53 0.97
FeO 0.40 0.36 0.27
MnO 0.01 0.01 0.01
MgO 0.28 0.24 0.14
CaO 0.17 0.17 0.88
Na2O 5.67 5.13 5.82
K2O 0.31 0.33 0.67
P2O5 0.04 0.04 0.03
Mg/(Mg + Fe) 0.21 0.20 0.18
K/(K + Na) 0.03 0.04 0.07
Nor.Or 1.88 2.02 4.04
Nor.Ab 52.39 47.83 53.38
Nor.An 0.60 0.60 4.26
Nor.Q 39.61 43.46 37.35
Na + K 189.55 172.55 202.03
*Si 232.28 252.05 219.68
K-(Na + Ca) -179.42 -161.57 -189.28
Fe + Mg + Ti 35.57 33.27 20.89
Al-(Na + K + 2Ca) 58.50 69.41 -5.42
(Na + K)/Ca 62.53 56.92 12.87
A/CNK 1.30 1.39 0.98

Trace elements (in ppm): Všeradov Granite – Ba 480, Cr 14, Cu 6, Li 11, Ni 5, Rb 182, Sr 249, V 11 
(Minařík et al. 1983). 
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Nasavrky Gabbro 

Quartz-poor to -defficient, sodic, metaluminous, calc-alkaline to tholeiitic, 
melanocratic, gabbro to diorite 

n = 7 Med. Min Max QU1 QU3 
SiO2 51.24 49.87 54.85 50.38 53.46 
TiO2 1.12 0.45 1.51 1.05 1.18 
Al2O3 17.25 16.68 17.90 16.83 17.65 
Fe2O3 3.38 2.55 6.00 2.91 4.80 
FeO 5.67 4.32 6.25 4.60 5.87 
MnO 0.18 0.15 0.25 0.16 0.21 
MgO 5.08 3.02 6.47 3.43 5.73 
CaO 8.87 7.20 13.20 7.34 9.34 
Na2O 3.22 2.58 4.04 3.10 3.38 
K2O 0.69 0.54 1.39 0.60 0.98 
P2O5 0.22 0.09 0.32 0.14 0.26 
Mg/(Mg + Fe) 0.49 0.37 0.61 0.39 0.54 
K/(K + Na) 0.13 0.10 0.22 0.11 0.14 
Nor.Or 4.64 3.51 9.16 3.76 6.27 
Nor.Ab 32.04 24.58 39.49 31.67 34.14 
Nor.An 47.45 36.42 68.86 37.64 50.20 
Nor.Q 1.31 0.00 9.31 0.00 5.66 
Na + K 122.24 95.99 158.40 114.69 132.78 
*Si 46.08 28.58 86.20 43.40 55.09 
K-(Na + Ca) -234.08 -305.90 -228.93 -269.51 -233.23 
Fe + Mg + Ti 272.72 214.78 300.76 227.85 273.53 
Al-(Na + K + 2Ca) -111.54 -215.24 -57.48 -127.78 -81.42 
(Na + K)/Ca 0.80 0.41 1.21 0.65 0.84 
A/CNK 0.76 0.62 0.87 0.73 0.82 

Trace elements (in ppm): Gabbro (average of different bodies) – Ba 300, Cr 200, Cu 100, Li 17, Ni 160, 
Nb 20, Pb 8, Rb 45, Sn 1.5, Sr 440, V 200, Y 20, Zn 130 (Minařík et al. 1983). 

Nasavrky Gabbro – Peridotites 

n = 13 Median Min Max QU1 QU3 
SiO2 47.41 40.50 51.97 44.76 48.62 
TiO2 1.10 0.15 1.85 0.60 1.25 
Al2O3 17.85 15.67 22.97 17.24 18.48 
Fe2O3 5.69 2.01 7.56 3.23 6.45 
FeO 6.27 3.61 9.55 5.72 6.73 
MnO 0.22 0.05 0.41 0.20 0.28 
MgO 6.03 4.59 7.80 5.28 7.38 
CaO 11.64 8.42 15.00 10.08 12.2 
4Na2O 2.86 0.59 3.94 1.50 3.04 
K2O 0.54 0.06 2.22 0.10 0.92 
P2O5 0.26 0.02 0.87 0.07 0.36 
Mg/(Mg + Fe) 0.48 0.41 0.70 0.45 0.55 
K/(K + Na) 0.11 0.02 0.30 0.07 0.22 
Nor.Or 3.46 0.40 14.21 0.68 6.21 
Nor.Ab 25.68 5.91 34.73 15.35 29.82 
Nor.An 56.81 41.47 82.83 51.65 68.55 
Nor.Q 0.00 0.00 2.32 0.00 0.00 
Na + K 99.43 20.53 160.40 60.33 122.76 
*Si 40.93 -6.06 65.84 12.72 49.47 
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K-(Na + Ca) -273.05 -317.72 -216.28 -276.32 -249.75 
Fe + Mg + Ti 300.67 238.10 434.01 285.68 343.90 
Al-(Na + K + 2Ca) -140.48 -251.53 -77.02 -153.24 -104.40 
(Na + K)/Ca 0.53 0.08 1.07 0.28 0.58 
A/CNK 0.72 0.55 0.85 0.68 0.79 

Křižanovice Granite 

Wide range in composition. Quartz-normal, sodic and potassic/sodic, peraluminous 
(weakly), leucocratic, S-type (weakly), M-series, granite 

n = 9 Median Min Max QU1 QU3 
SiO2 73.39 65.92 76.78 71.69 75.23 
TiO2 0.16 0.01 0.56 0.10 0.26 
Al2O3 13.09 11.67 16.18 12.90 13.43 
Fe2O3 1.45 0.91 3.42 1.26 1.86 
FeO 1.01 0.12 3.37 0.58 1.54 
MnO 0.05 0.00 0.91 0.03 0.12 
MgO 0.28 0.02 1.60 0.20 0.41 
CaO 1.37 0.51 2.07 0.90 1.61 
Na2O 3.18 2.28 4.54 2.59 4.39 
K2O 4.35 3.25 5.20 3.66 4.57 
P2O5 0.04 n.d. 0.15 0.02 0.06 
Mg/(Mg + Fe) 0.23 0.01 0.34 0.13 0.26 
K/(K + Na) 0.46 0.32 0.59 0.39 0.53 
Nor.Or 26.87 19.57 33.03 22.24 27.97 
Nor.Ab 29.42 21.42 41.36 24.26 40.53 
Nor.An 6.80 2.43 10.37 4.40 7.92 
Nor.Q 29.28 24.21 41.86 26.84 38.82 
Na + K 194.31 154.92 242.05 177.40 214.22 
*Si 176.73 155.11 241.90 159.56 227.46 
K-(Na + Ca) -40.95 -106.34 20.27 -60.05 -12.96 
Fe + Mg + Ti 43.39 26.41 120.71 37.50 47.61 
Al-(Na + K + 2Ca) 23.45 -26.61 105.40 -17.43 45.36 
(Na + K)/Ca 7.79 5.40 26.62 7.11 11.29 
A/CNK 1.11 0.91 1.51 0.94 1.22 

Trace elements (in ppm): Křižanovice Granite – Ba 1850, Cs 2, Ga 4, Hf  4.5, Li 7, Nb 5, Pb 6, Rb 105, 
Sc 4.5, Sr 130, Th 21, U 6, Y 17, Zn 22, Zr 146, La 30, Ce 49, Sm 3.1, Eu 0.79, Yb 1.8, Lu 0.24 
(Breiter and Sokol 1997). 

Trace elements (in ppm): Žumberk Granite – Ba 1816, Co 3, Cs 2, Ga 10, Hf 5, Li 30, Rb 124, Sc 7, 
Sr 749, Th 23, U 5, Zr 50, La 43, Ce 80, Sm 4, Eu 1, Yb 2, Lu 0.3 (Hájek et al. 1997). 

Skuteč Granodiorite 

Quartz-normal, sodic, peraluminous,  mesocratic, I-type, I- and M-series, 
granodiorite 

n = 8 Median Min Max QU1 QU3 
SiO2 64.06 58.77 65.98 62.78 65.13 
TiO2 0.60 0.40 0.90 0.55 0.74 
Al2O3 16.51 15.31 17.25 16.15 16.83 
Fe2O3 1.47 0.95 1.97 0.99 1.69 
FeO 2.94 2.56 4.95 2.86 3.34 
MnO 0.08 0.02 0.11 0.07 0.09 
MgO 2.38 1.42 3.53 1.57 2.55 
CaO 3.38 1.95 5.36 2.81 3.60 
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Nor.Q 4.76 24.67 16.92 17.61 19.22 
Na2O 3.52 2.64 4.20 3.16 3.96 
K2O 3.30 2.84 3.90 3.18 3.78 
P2O5 0.18 0.12 0.26 0.14 0.22 
Mg/(Mg + Fe) 0.47 0.42 0.51 0.42 0.50 
K/(K + Na) 0.39 0.31 0.45 0.37 0.41 
Nor.Or 21.72 18.12 24.24 19.99 23.66 
Nor.Ab 33.63 26.41 40.73 30.47 37.67 
Nor.An 15.98 9.90 26.87 13.51 17.62 
Na + K 183.38 155.26 214.15 169.92 202.85 
*Si 119.88 66.49 169.85 116.11 132.91 
K-(Na + Ca) -103.49 -170.81 -49.90 -108.13 -97.64 
Fe + Mg + Ti 127.74 88.30 182.89 98.69 143.74 
Al-(Na + K + 2Ca) 7.43 -48.24 99.42 -31.08 26.27 
(Na + K)/Ca 2.92 2.05 4.46 2.47 3.99 
A/CNK 1.03 0.89 1.46 0.92 1.10 

Trace elements (in ppm): Skuteč Granodiorite – Ba 1353, Cs 10.7, Ga 10, Hf 5.3, Li 36, Nb 8, Pb 19, 
Rb 154, Sc 12.6, Sr 459, Th 19, U 8, Y 24, Zn 61, Zr 122, La 31, Ce 56, Sm 5.2, Eu 1.4, Yb 1.7, Lu 
0.18 (Breiter and Sokol 1997). 

Trace elements (in ppm): Křižanovice Tonalite – Ba 1570, Co 13, Cs 3, Cu 52, Ga 10, Hf 6, Li 9, Nb 7, 
Ni 39, Pb 20, Rb 28, Sb 14,Sc 17, Sr 458, Th 11, Zn 57, Zr 217, La 37, Ce 76, Sm 5, Eu 1, Yb 3, Lu 
0.3 (Hájek et al. 1997). 

1.26. RANSKO COMPOSITE STOCK 

 

Fig. 1.57. Ransko Composite Stock geological 
sketch-map (adapted after Holub et al. 1992). 1 – 
Ransko Dolerite, 2 – Jezírka ore body, 3 – Granite  
porphyry dykes, 4 – Ransko pyroxene-poor Gabbro, 5 
– Ransko pyroxene-rich Gabbro, 6 – Gabbro 
Troctolite, 7 – Ransko Peridotite, 8 – mixed gabbro 
zone, 9 – faults. 

Regional position: discordant isolated gabbro-
peridotite body between the mesozonal and 
epizonal crystalline complexes of the Kutná Hora 
and Vítanov Group of the Hlinsko Zone.The 
Ransko Composite Stock consists of two groups 
of intrusive bodies: ultrabasic peridotite and 
gabbroid intrusions. 

(Northern ultrabasite body, Northern gabbro 
body, Central ultrabasite body, Southern gabbro 
body and Southern ultrabasite body). 

Rock types:  
1. Ransko Peridotite. 
2. Ransko Troctolite. 
3. Ransko Gabbro – 

Hybrid olivine gabbro. 
Pyroxene and hornblende-pyroxene gabbro. 

4. Ransko Dolerite. 
5. Dykes of gabbro-pegmatite.  
6. Quartz diorite, granite porphyry, aplite. 
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Fig. 1.58. Ransko Composite Stock hierarchic 
scheme according to rock groups and intrusion 
segments. 

Size and shape (in erosion level): 7 km2 (3 km 
in diameter), circular and conical (into depth). 

Age and isotopic data: probably Neoproterozoic 
to Early Palaeozoic (paleomagnetic data for the 
gabbro-peridotite association show Lower 
Cambrian age). Q-diorite = Silurian, Porphyries = 
Upper Carboniferous. No isotopic data. 

Geological environment: gneisses of the main 
group, gabbro, amphibolite, migmatites, 
porphyroids of the Vítanov group. 

Contact aureole: thermal contact 
metamorphism – distinct, pyroxene and 
hornblende hornfelses. 

Zoning: concentric zoning in central ultrabasic 
body (the central peridotite plug is surrounded by 
plagioclase peridotite and troctolite). Distinct 
compositional zoning in the younger gabbro suite 
with decreasing basicity towards the periphery 
(pyroxene rich gabbro in the centre, intermediate 
zone of pyroxene poor olivine gabbro and 
pyroxene gabbrodiorite at the periphery). Younger 
intrusives of quartz diorite and porphyries occur at 
southern margin of the intrusion. Whole intrusion 
is tilted towards west. There is a general 
displacement of the intrusive centre towards the 
southeast. 

Mineralization: syngenetic Ni-Cu sulphides 
(Řeka deposit) and epigenetic massive sulphide 
Zn-Cu mineralization (Obrázek deposit). 
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Ransko Peridotite  

Quartz-defficient, sodic, metaluminous, melanocratic, gabbroid 
n = 23 Median Min Max QU1 QU3 

SiO2 36.27 34.41 40.24 35.50 36.74 
TiO2 0.16 <0.01 0.31 0.07 0.20 
Al2O3 3.94 1.86 6.55 2.43 4.80 
Fe2O3 6.18 4.54 12.90 5.28 7.70 
FeO 6.27 3.26 8.16 5.50 7.24 
MnO 0.13 <0.01 0.21 0.05 0.16 
MgO 32.66 27.50 36.65 31.05 33.71 
CaO 2.83 0.10 5.21 1.44 3.17 
Na2O 0.21 0.07 0.45 0.12 0.33 
K2O 0.07 0.01 0.21 0.04 0.11 
P2O5 0.00 0.00 0.06 0.00 0.00 
Mg/(Mg + Fe) 0.83 0.75 0.84 0.82 0.83 
K/(K + Na) 0.18 0.00 0.32 0.14 0.20 
Nor.Or 0.56 0.00 1.66 0.35 0.91 
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Nor.Ab 2.65 1.01 5.52 1.63 4.22 
Nor.An 18.92 0.80 32.77 10.67 22.28 
Nor.Q 0.00 0.00 0.00 0.00 0.00 
Na + K 8.05 2.26 17.04 5.25 12.87 
*Si 162.05 124.44 194.11 149.21 171.75 
K-(Na + Ca) -56.10 -105.94 -4.04 -66.15 -29.95 
Fe + Mg + Ti 976.95 855.56 1081.44 949.49 1007.37 
Al-(Na + K + 2Ca) -18.87 -126.80 63.69 -39.52 -9.35 
(Na + K)/Ca 0.19 0.07 1.27 0.13 0.27 
A/CNK 0.78 0.37 11.92 0.66 0.86 

 
Fig. 1.59. Ransko Composite Stock ABQ and TAS diagrams. 1 – Ransko pyroxene Gabbro, 2 – Ransko olivine 
Gabbro, 3 – Ransko Troctolite, 4 – Ransko Peridotite. 

Ransko Troctolite 

Quartz-deficient, sodic, metaluminous, melanocratic, gabbroid 
n = 13 Med. Min Max QU1 QU3 

SiO2 38.07 34.97 40.85 36.26 39.08 
TiO2 0.25 0.11 0.29 0.18 0.26 
Al2O3 7.24 3.41 15.84 5.58 8.69 
Fe2O3 4.34 1.69 5.49 3.29 5.19 
FeO 7.76 5.97 15.64 7.54 9.40 
MnO 0.00 0.00 0.21 0.00 0.14 
MgO 25.67 12.82 27.80 25.09 26.97 
CaO 5.04 2.80 11.74 4.82 7.4 
Na2O 0.32 0.11 0.87 0.23 0.44 
K2O 0.07 0.04 0.24 0.06 0.12 
P2O5 0.00 0.00 0.05 0.00 0.00 
Mg/(Mg + Fe) 0.79 0.61 0.84 0.76 0.80 
K/(K + Na) 0.11 0.06 0.30 0.10 0.20 
Nor.Or 0.60 0.31 1.87 0.49 0.87 
Nor.Ab 3.83 1.43 10.32 2.95 5.22 
Nor.An 33.42 19.69 65.92 32.20 36.77 
Nor.Q 0.00 0.00 0.00 0.00 0.00 
Na + K 11.82 5.04 33.17 9.34 15.57 
*Si 125.33 31.09 169.05 118.99 129.73 
K-(Na + Ca) -112.85 -234.34 -51.99 -137.87 -94.71 
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Fe + Mg + Ti 828.05 524.78 872.61 799.38 863.28 
Al-(Na + K + 2Ca) -74.14 -209.23 95.61 -138.14 -39.24 
(Na + K)/Ca 0.13 0.04 0.37 0.10 0.15 
A/CNK 0.67 0.24 1.93 0.57 0.78 

Ransko olivine Gabbro 

Quartz-defficient, sodic, metaluminous, melanocratic, I-type gabbro 
n = 18 Median Min Max QU1 QU3 

SiO2 42.61 40.19 45.41 41.34 44.38 
TiO2 0.16 0.00 0.33 0.10 0.17 
Al2O3 19.46 8.76 27.97 16.93 23.14 
Fe2O3 1.55 0.40 8.55 1.39 2.33 
FeO 4.01 1.98 9.67 3.50 6.24 
MnO 0.08 0.00 0.25 0.05 0.11 
MgO 10.66 5.27 21.31 8.43 13.88 
CaO 13.96 6.70 15.90 11.52 14.87 
Na2O 0.82 0.28 2.50 0.71 1.08 
K2O 0.11 0.06 0.77 0.07 0.19 
P2O5 0.00 0.00 0.02 0.00 0.00 
Mg/(Mg + Fe) 0.75 0.66 0.82 0.70 0.79 
K/(K + Na) 0.09 0.04 0.42 0.07 0.13 
Nor.Or 0.75 0.40 4.96 0.55 1.27 
Nor.Ab 8.25 2.83 21.24 6.96 10.12 
Nor.An 72.93 46.13 84.59 64.43 75.57 
Nor.Q 0.00 0.00 0.00 0.00 0.00 
Na + K 29.95 10.31 92.78 24.19 38.69 
*Si 45.38 -25.88 156.59 24.46 59.76 
K-(Na + Ca) -274.88 -346.04 -132.19 -304.56 -241.57 
Fe + Mg + Ti 337.61 188.06 699.11 282.34 460.52 
Al-(Na + K + 2Ca) -83.56 -252.40 -10.78 -180.79 -52.00 
(Na + K)/Ca 0.14 0.04 0.33 0.12 0.15 
A/CNK 0.76 0.48 0.98 0.67 0.89 

Ransko pyroxene (± hornblende) Gabbro 

Quartz-defficient, sodic, metaluminous, melanocratic, I-type gabbro 
n = 14 Median Min Max QU1 QU3 

SiO2 41.34 38.76 45.41 40.57 42.61 
TiO2 0.17 0.00 0.33 0.15 0.25 
Al2O3 18.63 13.41 27.97 15.53 20.83 
Fe2O3 1.91 0.40 8.55 1.20 3.12 
FeO 5.86 3.18 9.67 3.60 6.34 
MnO 0.08 0.00 0.25 0.05 0.15 
MgO 12.83 5.27 25.64 10.66 15.21 
CaO 11.52 6.70 15.63 10.51 12.61 
Na2O 0.71 0.12 1.08 0.53 0.82 
K2O 0.08 0.06 0.77 0.06 0.10 
Mg/(Mg + Fe) 0.75 0.64 0.82 0.70 0.77 
K/(K + Na) 0.09 0.04 0.42 0.06 0.09 
Nor.Or 0.57 0.40 4.96 0.42 0.66 
Nor.Ab 6.96 1.65 10.12 5.90 8.25 
Nor.An 64.70 26.38 83.66 58.96 71.59 
Nor.Q 0.00 0.00 0.00 0.00 0.00 
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Na + K 24.19 5.15 39.26 18.80 29.65 
*Si 59.76 22.15 156.59 49.44 72.56 
K-(Na + Ca) -241.57 -311.44 -132.19 -255.50 -214.99 
Fe + Mg + Ti 460.52 188.06 837.24 337.61 497.72 
Al-(Na + K + 2Ca) -61.23 -240.21 -8.73 -150.18 -47.34 
(Na + K)/Ca 0.13 0.04 0.16 0.10 0.14 
A/CNK 0.83 0.24 0.98 0.67 0.90 

 

1.27. METAMORPHOSED GRANITIC INTRUSIONS IN THE BOHEMICUM 

Middle Cambrian plutonismus is the characteristic feature of the Teplá-Barrandian Unit (Dörr et al. 1998). 
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1.27.1. LESTKOV MASSIF 

 
Fig. 1.60. Metamorphosed Cadomian intrusions in 
the Bohemian Zone geological sketch-map (adapted 
after Žáček and Cháb 1993). 1 –  biotite metagranite 
and orthogneiss, 2 – metagranite, metagranodiorite, 
metatonalite, metadiorite, metagabbro.  

Regional position: near the W boundary of the 
Teplá-Barrandian Unit (Bohemicum) west of 
Plzeň 

Rock types:  
1. Lestkov Metagranite – biotite metagranite 

and metagranodiorite.  
2. Garnet-bearing leucogranite (a small local 

occurrence). 

3. Hornblende  metadiorite. 
4. Hornblende and hornblende-pyroxene 

metagabbro. 
Deformation of rocks is moderate in the E, often 

strong in the W, showing subhorizontal dextral 
shearing; gabbroic rocks are largely undeformed. 

Size and shape (in erosion level): an oval 
approximately 30 km2 (2.5 × 15 km) in size, 
separated by a fault from 7.5 km long western part 
which splits in numerous apophyses toward the 
WSW, divided by tongues of metasediments and 
bodies of gabbroic rocks. The maximum width of 
this part is about 6 km. 

Age and isotopic data: 511 ± 10 to 517 ± 10 Ma 
(Pb-Pb zircon) age of emplacement, 428 ± 14 Ma 
(K-Ar muscovite), 426 ± 10 Ma, 428 ± 7 Ma, 445 
± 20 Ma, 447 ± 20 Ma (K-Ar biotite).  

Geological environment: within biotite, garnet 
and staurolite zone of Neoproterozoic 
metasediments of theTeplá-Barrandian Unit. 

Contact aureole: less distinct around the E part, 
very distinct in the W-SW, especially around 
gabbroic intrusions (cordierite hornfelses, locally 
garnetiferous), some contacts are sheared and free 
of contact metamorphism. Width of the contact 
aureole is several 0,X m up to several hundreds 
meters and is increasing from NE to SW. The 
contact metamorphism postdates the main 
regional metamorphism of the country rocks. 

Zoning: not reported. 
Mineralization: not reported. 
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Heat production (µWm-3): Lestkov Metagranite 
(average of 30 analyses) 0.4–2.6. 

 

Lestkov Metagranite 

Quartz-rich, sodic, peraluminous, leucocratic, S-type, granite to granodiorite 
n = 8 Median Min Max QU1 QU3 

SiO2 73.36 63.61 75.15 66.47 74.32 
TiO2 0.16 0.01 1.13 0.02 0.60 
Al2O3 14.08 12.17 15.29 13.03 14.59 
Fe2O3 1.18 0.43 6.49 0.78 1.86 
FeO 0.00 0.00 5.49 0.00 1.76 
MnO 0.08 0.03 0.13 0.05 0.10 
MgO 0.20 0.03 1.87 0.17 1.18 
CaO 1.26 0.34 2.40 0.65 1.91 
Na2O 3.56 3.18 4.55 3.48 3.72 
K2O 3.46 2.03 4.87 2.62 4.10 
P2O5 0.11 0.06 0.24 0.07 0.15 
Mg/(Mg + Fe) 0.17 0.04 0.34 0.12 0.30 
K/(K + Na) 0.39 0.23 0.48 0.30 0.45 
Nor.Or 21.98 12.33 29.27 16.96 25.14 
Nor.Ab 33.80 29.91 42.00 31.79 34.12 
Nor.An 5.73 1.11 11.34 2.82 8.99 
Nor.Q 32.21 25.83 36.64 30.24 34.96 
Na + K 188.40 172.42 216.86 186.41 201.93 
*Si 187.72 137.08 208.55 166.39 200.36 
K-(Na + Ca) -75.32 -126.37 -14.96 -118.83 -39.31 
Fe + Mg + Ti 39.25 16.78 147.04 30.27 104.50 
Al-(Na + K + 2Ca) 27.38 -6.81 58.69 21.36 41.28 
(Na + K)/Ca 8.38 4.38 35.58 5.06 9.21 
A/CNK 1.12 0.99 1.27 1.09 1.19 

Trace elements (in ppm): Lestkov Metagranite – Ba 324, Nb 12, Ni 23, Rb 128, Sr 57, Ta 0.5, Y 35, Zr 
124, Li 41, Sc 5, V 32, Cr 154, Cu 10, Zn 40, Ga 21, Hf 4.2, Pb 10, Th 7, U 5. 
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Fig. 1.61. Metamorphosed Cadomian intrusions in the Bohemian Zone  ABQ and TAS diagrams. 1 – Hanov 
Orthogneiss, 2 – Teplá Orthogneiss, 3 – Lestkov Metagranite, 4 – Polom Metagranodiorite. 

1.27.2. POLOM MASSIF 

 
Regional position: Neoproterozoic 

metasediments of theTeplá-Barrandian Unit (NW 
marginal part of the Bohemicum) in garnet to 
kyanite zones. 

Rock types: biotite metagranodiorite, meta-
granodiorite, orthogneiss, biotite-hornblende or 
hornblende metatonalite, tonalitic gneiss, quartz 
metadiorite, quartz metagabbro, quartz 
amphibolite with minor to substantial content of 
biotite. 

Overall shear deformation connected with syn-
kinematic crystallization-recrystallization 
increasing in accordance with the increasing 
intensity of regional metamorphism in the 
neighbouring Precambrian rocks. 

Size and shape (in erosion level): tongue-like 
bodies penetrating irregularly the Neoproterozoic 

rocks – in the length of about 10 km and the width 
of about 2 to 4 km. 

Age and isotopic data: temporal relations of the 
intrusion, pre-contact and contact metamorphism, 
and polyphase deformation indicate an age similar 
to the age of granitoids of the Lestkov Massif. No 
isotopic data. 

Geological environment: mostly cordierite (± 
garnet) hornfelses high-T, superimposed on 
regional metamorphism; some contacts are 
sheared and devoid contact metamorphism. 

Zoning: not reported. 
Mineralization: not reported. 
Heat production (µWm-3): average of 8 

analyses 1.1–2.2. 
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1.27.3. HANOV ORTHOGNEISS 

Regional position: Precambrian metasediments 
of the Teplá-Barrandian Unit (NW marginal part 
of the Bohemicum) in kyanite zone. 

Rock types: Hanov Orthogneiss – biotite 
tonalite (quartz diorite) orthogneiss, biotite 
granodiorite orthogneiss, leucocratic garnet-
bearing orthogneiss (granite). 

Almost massive to distinctly schistose rock with 
biotite-rich matrix carrying oval plagioclase 
porphyroclasts, often with preserved complex 

twinning and oscillatory zoning; mylonitic 
deformation is most pronounced in the 
westernmost, detached granodioritic body.  

Size and shape (in erosion level): narrow, SW-
NE elongated body – 10 km2 (up to 1 km wide 
and 20 km long). 

Age and isotopic data: Hanov Orthogneiss 516 
± 10 Ma (Pb-Pb zircon), 415 ± 15 Ma, 400 ± 20 
Ma (K-Ar muscovite). 
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Geological enivronment: Neoproterozoic 
metasediments of the Teplá-Barrandian Unit (NW 
marginal part) in kyanite zone. 

Contact aureole: not observed. 
Zoning: not reported. 

Mineralization: a pegmatite dyke swarm is 
closely associated with the orthogneiss (thickness 
of the pegmatite bodies up to 15 m and lengths 
rarely more than 100 m). 

Heat production (µWm-3): Hanov Orthogneiss 
(average of 8 analyses) 0.4–2.0. 

Hanov Orthogneiss 

Quartz-rich, sodic, peraluminous, mesocratic to leucocratic, I type (weakly), granite 
to granodiorite 

 Hz158 z157 z92 z59 go14 
SiO2 72.56 66.13 76.11 68.85 75.06 
TiO2 0.25 0.58 0.01 0.55 0.01 
Al2O3 14.72 17.12 13.80 15.40 13.64 
Fe2O3 tot 1.82 3.91 0.52 3.75 0.34 
FeO n.d. n.d. n.d. n.d. 0.88 
MnO 0.02 0.03 0.05 0.06 0.07 
MgO 0.89 1.88 n.d. 1.70 0.03 
CaO 1.99 3.40 0.68 2.65 1.72 
Na2O 4.23 4.12 4.33 3.90 4.20 
K2O 2.79 1.80 3.89 1.96 3.67 
P2O5 0.05 0.07 0.02 0.13 0.05 
Mg/(Mg + Fe) 0.49 0.49 0.00 0.47 0.04 
K/(K + Na) 0.30 0.22 0.37 0.25 0.37 
Nor.Or 16.91 11.11 23.21 12.14 22.00 
Nor.Ab 38.96 38.66 39.26 36.72 38.26 
Nor.An 9.79 17.15 3.27 12.89 8.32 
Nor.Q 31.50 27.29 32.39 32.40 31.05 
Na + K 195.74 171.17 222.32 167.47 213.45 
*Si 183.15 155.29 191.84 183.00 182.52 
K-(Na + Ca) -112.75 -155.36 -69.26 -131.49 -88.28 
Fe + Mg + Ti 48.02 102.90 6.64 96.06 17.38 
Al-(Na + K + 2Ca) 22.36 43.77 24.43 40.45 -6.94 
(Na + K)/Ca 5.52 2.82 18.33 3.54 6.96 
A/CNK 1.09 1.16 1.10 1.17 0.98 

Trace elements (in ppm): Hanov Orthogneiss – Ba 483, Nb 10, Ni 22, Rb 81, Sr 318, Ta 0.1, Y 8, Zr 
100. 
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1.27.4. TELECÍ POTOK ORTHOGNEISS 

Regional position: Teplá-Barrandian Unit 
(Bohemicum) – Precambrian metasediments in 
the staurolite and kyanite zone (see the map). 

Rock types: Telecí Potok Orthogneiss – biotite 
orthogneiss. 

Size and shape (in erosion level): a small SSW-
NNE elongated body 100 to 200 m wide and 
about 1 km long. 

Age and isotopic data: Cadomian? No isotopic 
data. 

Geological environment: Neoproterozoic 
metase-diments of the staurolite in the E and 
kyanite zone. 

Contact aureole: not observed. 
Zoning: lacking. 
Mineralization: no indications. 

References 

ŽÁČEK, V. – CHÁB, J. (1993): Metamorphism in the Teplá Upland, Bohemian Massif, Czech Republic 
(Preliminary report). – Věst. Čes. geol. Úst. 68, 33–37.  

1.27.5. TEPLÁ ORTHOGNEISS 

Regional position: Teplá-Barrandian Unit – 
Neoproterozoic metasediments inner part of the 
kyanite zone within tectonic slice comprising 
metagabbros, garnetiferous amphibolites, and 
eclogites. 

Rock types: Teplá Orthogneiss – 
porphyroclastic biotite granite gneiss, coarse-
grained metagranite, biotite to biotite-hornblende 
granodioritic orthogneiss, muscovite granitic 
orthogneiss. 

Metagabbro – medium to coarse-grained 
coronitic metagabbro 

Strong shear deformation and synkinematic (?) 
recrystallization. 

Size and shape (in erosion level): an oval 
shape, SW-NE elongated body ~ 8 km2 (8 × 1 
km). 

Age and isotopic data: Teplá Orthogneiss 513 
+7/-6 Ma (U-Pb zircon upper intercept), 407 ± 10 
Ma, 388 ± 10 Ma (K-Ar biotite), and 337 ± 15 Ma 
(K-Ar K-feldspar). Metagabbro 503–513 Ma (Pb-
Pb zircon). 

Geological environment: Teplá-Barrandian 
Neoproterozoic sediments, garnetiferous 
amphibolites and eclogites.  

Contact aureole: migmatites, minimum 500 m.  
Zoning: not reported. 
Mineralization: alkali-feldspar pegmatites. 
Heat production (µWm-3): Teplá Orthogneiss 

(average of 7 analyses) 1.1–2.9.  

Teplá Orthogneiss 

Quartz-normal, sodic, peraluminous, mesocratic, I-type, granite 
 Tto1 ve265 go9 go11 z11 Lve66 

SiO2 71.84 70.83 71.20 71.37 70.75 71.74 
TiO2 0.34 0.39 0.41 0.34 0.43 0.37 
Al2O3 14.16 13.76 12.99 13.37 13.63 14.28 
Fe2O3 2.84 0.78 1.19 1.11 1.53 0.32 
FeO n.d. 2.40 3.24 3.09 1.42 1.96 
MnO 0.04 0.08 0.07 0.07 0.40 0.09 
MgO 0.53 0.63 0.56 0.49 0.44 0.66 
CaO 1.44 1.45 2.21 1.91 1.18 1.97 
Na2O 3.47 3.90 4.02 3.32 3.41 4.48 
K2O 4.61 4.22 2.78 3.50 6.71 2.97 
P2O5 0.10 0.15 0.90 0.06 0.12 0.13 
Mg/(Mg + Fe) 0.27 0.26 0.19 0.17 0.20 0.33 
K/(K + Na) 0.47 0.42 0.31 0.41 0.56 0.30 
Nor.Or 28.01 26.06 17.22 21.91 39.84 18.18 
Nor.Ab 32.04 36.61 37.85 31.58 30.77 41.68 
Nor.An 6.67 6.49 5.28 9.62 4.24 9.24 
Nor.Q 29.73 28.38 34.00 34.09 22.05 29.23 



 100

Na + K 209.86 215.45 188.75 181.45 252.51 207.63 
*Si 171.58 160.26 179.98 191.79 125.97 166.95 
K-(Na + Ca) -39.77 -62.11 -110.11 -66.88 11.39 -116.64 
Fe + Mg + Ti 52.99 63.71 79.06 73.36 55.25 52.32 
Al-(Na + K + 2Ca) 16.86 3.05 -12.47 12.99 -26.93 2.54 
(Na + K)/Ca 8.17 8.33 4.79 5.33 12.00 5.91 
A/CNK 1.07 1.02 1.03 1.06 0.92 1.02 

Trace elements (in ppm): Teplá Orthogneiss – Ba 559, Nb 8, Ni 15, Rb 130, Sr 81, Ta 0.7, Y 32, Zr 
197, Li 22, B 10, Sc 5, V 32, Cr 66, Cu 5, Zn 38, Ga 20, Hf 4.2, Pb 17, Th 11, U 6. 
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