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FOREWORD

The Lugicum (Lusatian Zone) comprises several plutonic series and suites grouped into the
Neoproterozoic, Cadomian (Early Palacozoic) and Variscan intrusions (e.g. Lusatian Composite Batholith,
Jizera-Krkonose Orthogneisses, Strzegom Massif). They are briefly summarized by Kryza (1995) and
Wiszniewska et al. (2007). Intrusions are located within several independent regions (e.g. the Elbe Zone, the
Lusatian Region, the KrkonoSe-Jizera Region, Kaczawa Region, Fore-Sudetic Jizera Composite Massif,
Olesnice-Kudowa Massif, Orlice-Snéznik Orthogneiss, KrkonoSe-Kowary Block, and the Goéry Sowie/Owl
Mts. Block).
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A. LUSATIA

The Lusatian region is an equivalent of the Lusatian Anticlinorium, comprising the Lusatian Greywackes
and the Lusatian Composite Batholith.

{Lusatian Composite Batholith |

Neoprgtamzpic-Lowar Cambrian | Cambrian / Ordovician| Dolerite Dykel Upper_ Carb_oniferous|
Plutonic Series Plutonic Series Swarm Plutonic S
[Pulsnitz E:ompiex] [Radeberg-Lébau Complex| Run!burk Vécla\ricel
Pulsnitzl | _{ West lLusatian Eas: Lusatian Granits Sranits
Granodiorite Granodiorite Granodiorite -
HDemitz-Thumitz Gr] [Zawidow Gr. (Zeidler) Granite
Seidenberg Gr
Tonalite

Fig. 4.1. Lusatian Composite Batholith hierarchical scheme according to rock series and rock types (G - granodiorite).



4.1. LUSATIAN COMPOSITE BATHOLITH (LCB)

Regional position: The Batholith is located in the
SE part of the Lusatian Anticlinorium. About 30
rock types have been recognised. The Batholith
consists of three plutonic series belonging to the
Cadomian and Variscan orogens.

Rock types:

A. Neoproterozoic-Lower Cambrian plutonic series

Pulsnitz Complex

1. Pulsnitz Granodiorite — muscovite-biotite
hybrid granodiorite (anatexite) with several
episodes of granodiorite emplacement
(Neoproterozoic).

Radeberg-Lobau Complex

1. West Lusatian Granodiorite (local facies:
Demitz-Thumitz, Oberkaina, Kubschiitz,
Plieskowitz, Kindisch, Kamenz, Konigsbriick,
Herrnhut, Lobau, Bernstadt) — biotite &
hornblende granodiorite to tonalite (Late
Cadomian and pre-Late Ordovician). The
East-Lusatian Granodiorite intruded this
granodiorite.

2. East Lusatian Granodiorite (local facies:
Zawidow/Seidenberg, Rozany, Lesna) +
porphyritic medium-grained biotite
granodiorite.

B. Cambrian/Ordovician plutonic series

1. Rumburk Granite and Izera Orthogneiss (see
the Chapter 4.11. the Jizera-Krkonose
Orthogneisses) — porphyritic muscovite-
biotite granite.

2. Vaclavice Granite — biotite monzogranite to
granodiorite.

3. Brtniky (Zeidler) Granite — biotite
monzogranite.

C. Dolerite dyke swarm

Up to 2000 mafic dykes of older dolerites and
younger alkali-dolerites (lamprophyres) up to 100 m
thick. They postdate the Lusatian granodiorites, but
are older than late Variscan stock granites.

D. Upper Carboniferous plutonic series

1. Konigshain Granite — porphyritic biotite
granite.

2. Stolpen Granite — porphyritic biotite granite.

3. Arnsdorf Granite.

4. Wiesa Granodiorite — hornblende
granodiorite.

5. Kleinschweidnitz Tonalite — hornblende-
bearing biotite quartz diorite to monzogranite.

Size and shape (on erosion level): 3600 km® (70
x 35 km), oval in shape. The Variscan stocks
(Stolpen, Arnsdorf and Konigshain) occupy only
small area between 6 to 30 km®. A flat sheet-like

shape of the Rumburk Granite (thickness of 5 to 10
km).

Age and isotopic data: (Compilation of age data
up to 1992 is given by Kroner et al. 1994).
Neoproterozoic — Cadomian (Cambrian-Ordovician)

to Variscan (Upper Carboniferous) plutonic
complex. Two generations of pre-Variscan granitic
rocks can be distinguished — the Lusatian

granodiorites, displaying ages around 540-580 Ma
and the West Sudetes orthogneisses with ages
around 450-500 Ma (Jizera Orthogneiss, Rumburk
Granite, Kowary Orthogneiss, Snieznik and
Gieraltow Orthogneiss).

Neoproterozoic-Lower Cambrian plutonic series

Pulsnitz Granodiorite 542 + 9 Ma (Pb-Pb zircon),
585 + 11 Ma (Pb-Pb zircon), 584 £ 16 Ma (Pb-Pb
zircon), 563 + 18 Ma (Pb-Pb zircon), Zawidow
Granodiorite 540 = 7 Ma (U-Pb), 323 + 6 Ma (Ar-
Ar micas), Pleterowka (Zawidow Granodiorite or
Lesna Gneiss) Granodiorite 533 = 9 Ma (U-Pb
zircon), Demitz Granodiorite 552-556 + 18 Ma (Pb-
Pb zircon), Kamentz Granodiorite 576 = 16 Ma (Pb-
Pb zircon), Kindisch Granodiorite 564 + 15, 536
Ma, (Pb-Pb zircon), 540 Ma (SHRIMP U-Pb-Th
zircon), Radeberg Granodiorite 540 Ma (SHRIMP
U-Pb zircon), Bernstadt Granodiorite 587 + 17 Ma
(Pb-Pb zircon), various Lusatian granitoids between
589 and 563 (Pb-Pb K-feldspar).

Cambrian/Ordovician plutonic series
Rumburk Granite 501 + 32 Ma (Rb-Sr whole rock),
410 Ma (K-Ar biotite), 571 = 16 Ma (Pb-Pb zircon),
494 + 12 Ma and 480 + 12 Ma (Pb-Pb zircon), 505 +
1.2 Ma (Pb-Pb zircon), 490 + 3 Ma (Pb-Pb zircon),
494 + 12 Ma (Pb-Pb zircon) 493 + 4 Ma (U-Pb
zircon), 480 Ma (SHRIMP U-Pb zircon). Jizera
Orthogneiss (derivate of the Rumburk Granite)
5046 + 1.2 Ma (Pb-Pb zircon), Krkonose
Orthogneiss 501.5 £ 1.1 Ma (Pb-Pb zircon).
Dolerite Dyke Swarm

Dolerite (older sequence) 400 Ma (K-Ar whole
rock), Alkali-dolerite (younger sequence) 260 £ 25
Ma (K-Ar whole rock).

Upper Carboniferous plutonic series

Wiesa Granite 304+ 14 Ma (Pb-Pb zircon),
Kleinschweidnitz Tonalite 304 £ 10 Ma (Pb-Pb
zircon), 312 + 10 Ma (Pb-Pb zircon), Konigshain
Granite 315 £ 6 Ma (Pb-Pb zircon), Lamprophyre
130 Ma (K-Ar phlogopite).

Temporal relations: Lusatian (Pulsnitz) Hybrid
Granodiorite — Demitz Granodiorite — Zawidow
Granodiorite — Rumburk Granite — Jizera
Orthogneiss —  dolerite Dykes —  Upper
Carboniferous stocks.




Geological environment:
greywackes.

Zoning: subhorizontal layering (stratification) —

Neoproterozoic

Lusatian Hybrid Granodiorite (the Pulsnitz
Complex) in the roof of the West Lusatian
Granodiorite.

Compositional zoning — from NW to SE, increasing
of the acidity in sequence West Lusatian

Granodiorite — Zawidow Granodiorite — Rumburk
Granite.

Vertical zoning within the Lusatian Granodiorite
(Radeberg-Lobau Complex) — increase of K-
feldspar and decrease of biotite contents with depth.
West-Lusatian and East-Lusatian granodiorites are

@)
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part of the same plutonic body however, at different
level of erosion.

The central LCB is mainly made up of biotite- and
K-feldspar-rich two mica granodiorites and
muscovite-bearing biotite quartz diorites (the
Pulsnitz Complex), whereas the biotite granodiorites
(the West and East Granodiorites) in the marginal
domains contain less biotite and K-feldspar.

Mineralization: Cu-Ni-Co sulphide
mineralization.

Heat  production (uWm?): Zawidow
Granodiorite 1.8, Rumburk Granite 3.46-2.19,
West Lusatian Granodiorite 2.32, 5.36, 2.24, 2.23,
4.56, 3.70, Pulsnitz Granodiorite 1.86.
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Fig. 4.2. Lusatian Composite Batholith geological sketch-map (after Kozdroj et al. 2001). Upper Carboniferous stocks:
1 — biotite monzogranite (Stolpen, Kénigshain and Arnsdorf Stocks), 2 — biotite monzogranite to quartz diorite (Wiesa
and Kleinschweidnitz). Upper Cambrian-Lower Ordovician Granites: 3 — biotite monzogranite (Rumburk), 4 — biotite
monzogranite (Vaclavice), 5 — biotite monzogranite to granodiorite (Brtniky). Neoproterozoic-Lower Cambrian
Granitoids: Pulsnitz Complex: 6 — two-mica granodiorite (anatexite); Radeberg-Lébau Complex: 7 — porphyritic
biotite granodiorite (Kamenz), 8 — biotite granodiorite (Konigsbriick), 9 — biotite (+ muscovite) granodiorite
(Herrnhut), 10 — biotite (+ muscovite) granodiorite (Lobau) 11 — biotite granodiorite (Demitz-Thumitz, Oberkaina,
Plieskowitz, Kindisch), 12 — biotite granodiorite (Bernstadt), East Lusatian Granodiorite: 13 — biotite granodiorite
(Zawidow), 14 — biotite-muscovite granodiorite (Rozany), 15 — granodiorite undivided, 16 — “Islands” of Proterozoic

country rocks, 17 — Dohna Composite Stock, 18 — faults.
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A. Neoproterozoic-Lower Cambrian plutonic series

Pulsnitz Granodiorite

Quartz-normal, sodic, peraluminous, (strongly), mesocratic, S-type, I- & M-
series, granodiorite

n=14 Median Min Max QU1 QU3
Si0O, 66.20 64.80 68.50 65.60 66.70
Ti0, 0.72 0.57 0.77 0.68 0.74
AlLO; 15.70 15.20 16.70 15.60 15.80
Fe)05100 5.23 4.69 6.06 5.09 5.43
FeO 0.00 0.00 0.00 0.00 0.00
MnO 0.06 0.05 0.08 0.06 0.07
MgO 2.07 1.54 2.22 1.74 2.16
CaO 1.49 1.20 2.50 1.32 2.01
Na,O 3.13 2.92 3.52 2.99 3.29
K,0O 3.30 3.06 3.88 3.20 3.49
P,0s 0.16 0.11 0.22 0.14 0.18
Mg/(Mg+Fe) 0.42 0.38 0.45 0.41 0.44
K/(K+Na) 0.41 0.37 0.46 0.39 0.42
Nor.Or 20.94 18.90 24.16 19.95 21.90
Nor.Ab 29.75 28.01 33.26 28.83 31.57
Nor.An 6.80 5.22 11.85 6.01 9.29
Nor.Q 28.60 24.64 30.94 26.67 29.33
Na+K 173.26 167.46| 185.42| 168.34| 177.58
*Si 174.41 152.72| 187.38| 163.76| 179.00
K-(Na+Ca) -62.54 -90.62 | -35.25| -76.70| -51.57
Fe+Mg+Ti 125.41 108.00| 138.30| 118.48| 130.27
Al-(Na+K+2Ca) 80.30 35.52| 103.45 61.77 86.84
(Na+K)/Ca 5.98 3.95 8.15 4.60 6.96
A/CNK 1.38 1.14 1.50 1.26 1.42

Trace elements (mean values in ppm): Pulsnitz Granodiorite — B 31, Ba 868, Be 2, Co 13.3, Cr 81, Cs
7.5, Cu 23, Ga 20, Hf 6.1, Li 50, Ni 36, Nb 12, Pb 23, Rb 125, Sc 12.4, Sn -, Sr 202, Ta 1.02, Th 11.3,



U3.0,V93,Y30,Zn 81, Zr 214, La 38, Ce 77, Nd 39, Sm 5.9, Eu 1.38, Tb 0.91, Yb 2.9, Lu 0.46

(Hammer et al. 1999).
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Fig. 4.3. Lusatian Composite Batholith — Pulsnitz Granodiorite ABQ and TAS diagrams.

West Lusatian Granodiorite

Quartz-poor, sodic, peraluminous, melanocratic, S-type, I- & M-series,

granodiorite
n=26 Median Min Max QU1 QU3

Si0, 66.60 64.80 69.70 66.00 68.30
TiO, 0.72 0.51 0.88 0.67 0.76
ALOs 15.60 14.60 16.70 15.30 15.70
Fe,O5 5.06 3.36 6.06 4.68 5.39
FeO 0.00 0.00 0.00 0.00 0.00
MnO 0.06 0.05 0.08 0.06 0.07
MgO 1.72 1.03 2.22 1.54 2.07
CaO 1.88 1.20 3.30 1.41 2.45
Na,O 3.38 2.92 3.88 3.13 3.49
K,0 3.30 3.04 4.12 3.20 3.50
P,05 0.18 0.11 0.26 0.15 0.20
Mg/(Mg+Fe) 0.41 0.37 0.45 0.39 0.43
K/(K+Na) 0.40 0.35 0.46 0.38 0.43
Nor.Or 20.94 18.65 25.24 19.95 22.20
Nor.Ab 31.57 28.01 36.00 29.75 32.76
Nor.An 8.55 5.22 15.23 6.25 11.45
Na+K 177.90 167.46 200.10 173.26 186.24
Nor.Q 27.19 24.18 30.94 25.94 29.05
*Si 165.22 148.36 187.38 159.08 177.81
K-(Na+Ca) -71.75 -103.37 -35.25 -90.23 -53.50
Fe+Mg+Ti 117.46 74.05 138.30 105.64 126.89
Al-(Na+K+2Ca) 45.14 11.35 103.45 29.73 80.30
(Na+K)/Ca 5.17 2.95 8.65 4.24 6.96
A/CNK 1.19 1.05 1.50 1.13 1.38

Trace elements (mean values in ppm): West Lusatian Granodiorite — B 20, Ba 754, Be 2, Co 7.1, Cr
27,Cs 7.1,Cu 9, Ga 20, Hf 5.7, Li45,Ni 12, Nb 9, Pb 23, Rb 145, S¢ 9.3, Sr 123, Ta 097, Th 10.4, U
4.8,V 40,Y 32,7Zn 51, Zr 207, La 30, Ce 63, Nd 36, Sm 5.6, Eu 1.01, Tbh 0.69, Yb 3.1, Lu 0.49
(Hammer et al. 1999).
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Fig. 4.4. Lusatian Composite Batholith — West Lusatian Granodiorite ABQ and TAS diagrams. 1 — amphibole-biotite
granodiorite, 2 — biotite granodiorite, 3 — biotite monzogranite, 4 — Herrnhut Granodiorite.

Zawidow Granodiorite

Quartz-poor, sodic, peraluminous, mesocratic, S-type, I- & M-series, granodiorite
n=16 Median Min Max QU1 QU3
Si0, 65.98 63.40| 70.53] 64.25 67.60
TiO, 0.63 0.00 0.91 0.00 0.75
Al O3 15.78 13.33| 18.38| 15.14 16.46
Fe,0; 1.22 0.58 3.04 0.72 1.78
FeO 2.96 1.70 5.27 2.27 3.66
MnO 0.02 0.00 0.09 0.00 0.05
MgO 1.46 0.85 2.33 1.27 1.86
CaO 1.77 0.77 3.42 1.29 2.09
Na,O 3.26 2.19 4.02 3.02 3.49
K,O 3.74 3.33 4.56 3.59 4.03
P,0s 0.17 0.00 0.32 0.07 0.21
Mg/(Mg+Fe) 0.37 0.22 0.50 0.34 0.45
K/(K+Na) 0.43 0.37 0.58 0.41 0.44
Nor.Or 24.02 21.02| 28.32| 22.84 25.07
Nor.Ab 31.41 20.67| 37.89] 28.83 33.53
Nor.An 8.50 3.06| 16.94 5.50 11.02
Nor.Q 24.95 14.33| 32.30] 21.96 27.03
Na+K 188.85| 167.49| 213.38| 173.68| 193.59
*Si 156.33] 104.78| 199.80| 139.71| 167.52
K-(Na+Ca) -61.83] -109.68| -8.27| -73.22| -47.71
Fe+Mg+Ti 103.63 64.33| 134.31| 95.77| 123.81
Al-(Na+K+2Ca) 45.46 -0.95| 94.49| 23.89 82.88
(Nat+K)/Ca 6.07 2.99| 12.54 3.94 7.41
A/CNK 1.21 1.01 1.50 1.12 1.35

Th-15,U-11 (ppm).
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Fig. 4.5. Lusatian Composite Batholith — East Lusatian Granodiorite ABQ and TAS diagrams. Zawidow Granodiorite.

B. Cambrian/Ordovician plutonic series
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Fig. 4.6. Lusatian Composite Batholith — Cambrian/Ordovician plutonic series ABQ and TAS diagrams. 1 — Rumburk

Granite, 2 — Vaclavice Granite, 3 — Briniky Granite, 4 — Dolerite Dyke Swarm.

Rumburk Granite

Quartz-rich, sodic-potassic, peraluminous

leucocratic, S-type, I-series, granite

n=12 Median Min Max QU1 QU3
SiO, 75.27 72.52 76.82 74.34| 75.65
TiO, 0.11 n.d. 0.23 0.08 0.15
Al O3 13.02 12.43 14.00 12.46| 13.17
Fe,05 0.51 0.28 0.86 0.40 0.60
FeO 0.95 0.33 1.78 0.58 1.40
MnO 0.00 0.00 0.04 0.00 0.02
MgO 0.25 0.13 0.60 0.18 0.40
CaO 0.45 0.29 1.17 0.30 0.54
Na,O 3.01 2.54 4.37 2.73 3.25
K,0O 4.52 3.88 5.37 4.32 4.96
P,05 0.20 n.d. 0.53 0.17 0.32
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Mg/(Mg+Fe) 0.23 0.15 0.34 0.19 0.32
K/(K+Na) 0.49 0.37 0.56 0.45 0.54
Nor.Or 27.72 23.43 32.73 26.46] 30.50
Nor.Ab 28.01 23.75 40.33 25.49] 30.30
Nor.An 0.83 0.13 4.26 0.18 1.59
Na+K 200.85 187.28| 225.10] 191.38] 206.23
Nor.Q 36.24 31.12 40.55 33.40[ 37.05
*Si 210.99] 182.46] 231.52( 198.91| 215.69
K-(Na+Ca) -15.84 -64.96 20.75 -43.37 7.67
Fe+Mg+Ti 29.54 18.85 49.82 21.07] 35.84
Al-(Na+K+2Ca) 31.64 8.65 55.51 22.26] 44.03
(Na+K)/Ca 22.26 9.87 39.08 13.68] 29.17
A/CNK 1.17 1.07 1.27 1.14 1.23

Trace elements (mean values in ppm):

Rumburk Granite — Ba 180, Co 2.0, Cr 15, Cs 8.6,Cu 5, Ga 20, Hf 3.1, Ni 9, Nb 8, Pb 18, Rb 288, Sc
16.0, Sr 40, Ta 1.40, Th 11.0, U 4.0, V 13, Y 29, Zn 23, Zr 94, La 14, Ce 29, Nd 16, Sm 3.5, Euro
0.32, Tb 0.69, By 2.7, Lu 0.42 (Hammer et al. 1999).

Rumburk Granite — As 5, Ba 143, Cr 295, F 853, Cu 10, Ni 11, Nb 5, Pb 11, Rb 296, Sn 11, Sr22,V 7,
Y 35, Zn 20, Th 28, U 6 (Opletal et al. 1983).

Vaclavice Granodiorite

Quartz-normal, sodic, peraluminous, mesocratic, S-type, granite

n="7 Median Min Max QU1 QU3
SiO, 69.11 68.93| 69.89 69.00| 69.34
Ti0, 0.51 0.45 0.63 0.45 0.58
AlLOs 14.72 14.20| 14.76 14.21 14.72
Fe,04 0.91 0.40 1.86 0.65 1.77
FeO 2.33 1.66 2.95 1.66 2.76
MnO 0.05 0.02 0.20 0.05 0.05
MgO 1.35 1.01 1.53 1.25 1.44
CaO 0.76 0.48 1.69 0.55 1.30
Na,O 3.26 3.20 3.77 3.25 3.45
K,O 4.20 2.91 4.45 341 4.30
P,05 0.20 0.16 0.24 0.19 0.20
Li,O 0.003 0.000| 0.005 0.000| 0.004
Mg/(Mg+Fe) 0.43 0.35 0.43 0.40 0.43
K/(K+Na) 0.45 0.35 0.47 0.37 0.46
Nor.Or 26.47 1841 27.87 21.60| 26.99
Nor.Ab 31.22 30.65| 36.30 3094 32.92
Nor.An 2.61 0.85 7.67 1.50 5.29
Nor.Q 30.15 27.62| 3137 28.94| 30.15
Na+K 194.06 177.31| 202.63| 186.52| 199.36
*Si 177.51 173.28 | 187.28| 176.07| 183.95
K-(Na+Ca) -33.58 -83.87| -20.20| -72.44| -22.65
Fe+Mg+Ti 84.26 75.30| 95.22 83.08| 88.03
Al-(Na+K+2Ca) 55.19 38.63| 80.10 4481 70.09
(Na+K)/Ca 14.95 5.88| 2248 7.75] 20.33
A/CNK 1.25 1.19 1.42 1.21 1.35

Trace elements (mean values in ppm): Viclavice Granite — As 18, Ba 784, Cr 133, F 674, Cu 17, Ni
23,Nb 5,Pb 16, Rb 119,Sn 9, Sr 213, V 59, Y 35, Zn 77 (Opletal et al. 1983).
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Brtniky Granite

Quartz-rich, sodic, peraluminous, mostly leucocratic, S-type, granite
9brtgr | 10brtgr | 11brtgr | 12brtgr | 13brtgr
Si0, 75.01 71.92 71.83 72.17 71.72
TiO, 0.19 0.26 0.27 0.21 0.30
AlLO; 14.22 19.59 14.36 14.52 14.19
Fe,0; 0.21 1.14 1.00 0.78 0.70
FeO 0.07 0.82 1.31 0.94 1.56
MnO 0.01 0.04 0.06 0.04 0.05
MgO 0.08 0.39 0.53 0.37 0.67
CaO 0.30 0.25 0.59 0.59 1.43
Na,O 3.71 4.03 4.09 4.11 3.73
K,O 4.38 4.44 3.53 4.32 3.78
P,O:s 0.05 0.06 0.09 0.07 0.12
Mg/(Mg+Fe) 0.34 0.27 0.29 0.28 0.35
K/(K+Na) 0.44 0.42 0.36 0.41 0.40
Nor.Or 26.55 25.67 21.76 26.32 23.32
Nor.Ab 34.18 35.41 38.32 38.06 34.97
Nor.An 1.20 0.81 2.44 2.52 6.61
Nor.Q 34.25 27.68 31.09 28.43 29.95
Na+K 212.72 224.32| 206.93| 224.35| 200.62
*Si 199.86| 171.71| 184.55| 169.02| 180.26
K-(Na+Ca) -32.07| -40.23| -67.55| -51.42| -65.61
Fe+Mg+Ti 8.00 38.65 47.31 34.74 50.93
Al-(Na+K+2Ca) 55.83| 15147 54.03 39.75 27.04
(Na+K)/Ca 39.76 50.32 19.67 21.32 7.87
A/CNK 1.26 1.66 1.25 1.17 1.12

Trace elements (mean values in ppm): Briniky Granite — As 5, Ba 300, Cr 310, F 540, Cu 20, Ni 14,
Nb 5, Pb 10, Rb 223, Sn 8, Sr 43, V 12, Y 36, Zn 20 (Opletal et al. 1983).

. Dolerite Dyke Swarm

Dolerite
Quartz-poor, sodic, metaluminous, gabbro
n="7 Median Min Max QU1 QU3

SiO, 51.19 48.67 52.25 49.92 51.81
TiO, 1.37 0.98 2.79 1.06 1.72
Al,O4 14.97 12.51 18.49 13.43 16.17
Fe,0; 2.37 1.34 2.98 1.75 2.86
FeO 7.81 5.22 10.50 6.09 8.74
MnO 0.15 0.11 0.18 0.12 0.16
MgO 5.55 2.78 9.22 3.80 7.74
CaO 8.58 6.70 10.60 8.15 9.51
Li,O 0.00 0.00 0.01 0.00 0.00
Na,O 2.81 2.14 3.37 2.44 2.93
K,O 1.03 0.44 2.45 0.62 1.17
P,0s 0.19 0.12 0.28 0.12 0.22
Mg/(Mg+Fe) 0.54 0.33 0.68 0.35 0.56
K/(K+Na) 0.19 0.11 0.38 0.13 0.19
Nor.Or 7.09 2.84 17.18 4.11 8.17
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Nor.Ab 28.35 22.81 34.65 23.90 30.67
Nor.An 47.84 37.23 58.21 44.29 48.13
Nor.Q 0.61 0.00 2.94 0.00 1.75
Na+K 116.42 82.86 137.86 88.08 119.71
*Si 65.57 52.53 88.07 58.55 69.93
K-(Na+Ca) -227.69] -266.53 -153.29 -238.98 -225.68
Fe+Mg+Ti 301.14] 228.01 403.48 256.72 329.77
Al-(Na+K+2Ca) -118.78| -181.57 -94.80[ %-163.99 -104.87
(Na+K)/Ca 0.76 0.48 1.15 0.52 0.81
A/CNK 0.76 0.58 0.78 0.62 0.76

D. Upper Carboniferous plutonic series

4.1.01. STOLPEN STOCK

Regional position: a member of the Geological environment: Pulsnitz
Lusatian Composite Batholith. Complex.

Rock types: Stolpen Granite — porphyritic Age and isotopic data: Variscan — the
biotite granite. Stolpen Stock intruded into the two-mica

Size and shape (on erosion level): 6 x 2 granodiorite (anatexite) of the Radeberg-
km, E-W elongated body. Lobau Complex.

Contact aureole: indistinct. Zoning: not described.

Mineralization: not known.
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4.1.02. KONIGSHAIN STOCK

Three rock facies:

Equigranular biotite granite (main type),

Porphyritic biotite granite (roof facies?),

Fine-grained biotite granite (marginal facies).

1.  Wiesa Granodiorite — + hornblende biotite

granodiorite.

2. Schlieren Granite.

3. Aplite Granite.

Size and shape (on erosion level): outcrop
divided in to two separated parts of 30 and 7.5
km? respectively. The depth of magma
solidification is about 5—7 km (Dudek et al.

O KONIGSHAIN

1991).
2l Contact aureole: up to 3 km zones in Gorlitz
y | greywackes, recrystallized mylonites at the
[ contact with Lusatian granodiorite.
- ° 2 km 5 Geological environment: southern contact —
Fig. 4.7. Konigshain Stock geological sketch-map Zawidow  Granodiorite, on NW and SE
(after Kozdroj et al. 2001). 1 — Wiesa Granodiorite, Precambrian greywacke-pelite sequence, on NE
Konigshain Granite: 2 — fine-grained granite, 3 — Palacozoic schists. Northern margin is of tectonic
porphyritic granite, 4 — equigranular granite, 5 — nature.
Jaults. Age and isotopic data: Late Variscan,

postkinematic, intruded into the Lower
Carboniferous sediments.
Zoning: reverse concentric zonation (according

Regional position: a member of the Lusatian
Composite Batholith. The Konigshain Stock was
emplaced at the northeastern margin of the to modal composition).

Lusatian Composite Batholith. Mineralization: accessory minerals of Y-Nb, Y-

Rock types: Konigshain Granite — porphyritic Si-U and Nb-Si-Th-U.
medium-to fine-grained or equigranular biotite
monzogranite.
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Stolpen & Konigshain Granites

Quartz-rich, sodic-potassic, weakly peraluminous,
leucocratic, S-type, M-series, granite

1319Stolp | 1320Konig
Si0, 75.70 76.98
TiO, 0.09 0.07
ALO; 13.17 12.20
Fe,0; 0.43 0.38
FeO 0.74 0.70
MgO 0.15 0.11
CaO 0.92 0.64
Na,O 3.59 3.46
K,O 4.77 4.78
P,0Os n.d. n.d.
Mg/(Mg+Fe) 0.19 0.16
K/(K+Na) 0.47 0.48
Nor.Or 28.73 28.93
Nor.Ab 32.87 31.82
Nor.An 4.65 3.25
Nor.Q 32.09 34.76
Na+K 217.13 213.14
*Si 191.90 206.32
K-(Na+Ca) -30.97 -21.57
Fe+Mg+Ti 20.54 18.12
Al-(Na+K+2Ca) 8.69 3.61
(Nat+K)/Ca 13.23 18.68
A/CNK 1.03 1.01

Trace elements (mean values in ppm):

Konigshain Granite — equigranular granite — Ga 21, Nb 29, Pb 57, Rb 347, Th 33, U 12, Y 58, Zn 21,
Zr 145,La 8, Ce 21, Pr 3.5, Nd 15, Eu 0.56, Gd 4.74, Th 0.75, Dy 4.97, Ho 0.9, Er 2.48, Tm 0.44, Yb
2.93, Lu 0.44 (Hecht et al. 1999).

Koénigshain Granite — porphyritic granite — Ba 481,Cr 10, Ga 20, Nb 23, Pb 37, Rb 237, Sr 98, Th 28,
U13,V6,Y28,Zn 28, Zr 77, La 38, Ce 74, Pr 8§, Nd 27, Sm 6.5, Eu 0.05, Gd 7.20, Tb 1.41, Dy 9.67,
Ho 2.11, Er 5.80, Tm 1.10, Yb 7.03, Lu 1.05 (Hecht et al. 1999).

Kleinschweidnitz Granodiorite — B 12, Ba 817, Be 2.0, Co 10, Cr 28, Cs 3.4, Cu 10, Ga 19, Hf 5.53, Li
13,Ni 12, Nb 9, Pb 16, Rb 100, Sc 11.4, Sr 448, Ta 1.04, Th 13.8, U 3.8, V 65, Y 23, Zn 58, Zr 2006,
La 37, Ce 68, Nd 23, Sm 5.3, Eu 1.18, Tb 0.72, Yb 2.1, Lu 0.38 (Eidam et al. 1995).

Wiesa Granodiorite— B 15, Ba 1240, Be 1.5, Co 10, Cr 60, Cs 4.9,Cu 12, Ga 22, Hf 6.8, Li 29, Ni 22,
Nb 12, Pb 23, Rb 176, Sc 9.0, Sr 457, Ta 1.50, Th 31.4, U 10.5, V 83, Y 26, Zn 46, Zr 350, La 61, Ce
108, Nd 35, Sm 7.2, Eu 1.38, Tb 0.87, Yb 2.1, Lu 0.47 (Eidam et al. 1995).
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Fig. 4.8. Lusatian Composite Batholith — Upper Carboniferous plutonic series ABQ and TAS diagrams. 1 — amphibole
granodiorite to monzogranite (Wiesa Granodiorite), 2 — biotite granodiorite to biotite granite, 3 — Konigshain and
Stolpen Granites.

4.1.03. DOHNA COMPOSITE STOCK

Regional position: in the Elbe zone, a part of
the Lusatian Composite Batholith (Fig. 4.12.).
Rock types:

1.

Pulsnitz Granodiorite — muscovite-biotite
granodiorite (anatexite and restite rich) —
main type (equivalent of the Pulsnitz
Granodiorite of the Lusatian Composite
Batholith).

Dohna Granodiorite (Type DO1) — biotite
granodiorite (in contact with DO2).

Dohna Granodiorite (Type DO2) — biotite

granodiorite to tonalite (in contact with
graywackes).
Dohna  Granodiorite (Type DO3) -

porphyritic biotite granodiorite to tonalite
(muscovite- bearing).

Siirssen  Granodiorite (SU) — biotite
granodiorite to monzogranite.
Rumburk Granite (RU) — muscovite-

bearing biotite monzogranite (equivalent of
the Rumburk Granite of the Lusatian
Composite Batholith).

Size and shape (on erosion level): outcrop 3 %
1 km in the Labe (Elbe) valley, large part of the
body under the younger sedimentary cover.

Age and isotopic data: Dohna Granodiorites
(DO 1-3) 300-370 Ma (K-Ar), 538 to 600 Ma
(Pb-Pb zircon). Granitoid polyphase body consists
of several types of Neoproterozoic granodiorites
(D01-DO3, PU, SU), Rumburk Granite,
subvolcanic tourmaline granite (486 = 4 Ma, 486
+ 6 Ma, (Pb-Pb zircon).

Geological  environment: ~ Neoproterozoic
graywackes and hornfelses with knotted schist
interlayers.

Contact  aureole:  narrow  aureole in
Neoproterozoic rocks, prevailing contacts are
faults and mylonitic zones. Granitoids are in the
contact aureole of the Meissen Composite Massif.

Zoning: not observed.

Mineralization: not observed.

Heat production (uWm™): Dohna Granodiorite
1.38.

Trace elements (mean values in ppm): Dohna Granodiorite — Ba 784, Co 10.3, Cr 43, Cs 6.4, Cu 9, Ga
18, Hf 6.3, Ni 17, Nb 10, Pb 22, Rb 138, Sc 11.5, Sr 196, Ta 0.83, Th 10.8, U 2.4,V 52, Y 35, Zn 64, Zr
204, La 32, Ce 68, Nd 45, Sm 4.8, Eu 1.28, Th 0.96, Yb 3.2, Lu 0.47 (Hammer et al. 1999).
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4.1.04. BROSSNITZ STOCK

Regional position: separate subsurface satellite Size and shape (on erosion level): three small
stock of the Lusatian Composite Batholith. A stocks (max. size 2 x 2 km).
member of the Radeberg-Lobau Complex (Fig. Age and isotopic data: Neoproterozoic. No
4.12.). isotopic data.
Rock types: Brossnitz Monzogranite — biotite Mineralization: not known.
granite.
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4.1.05. SCHWARZKOLLM STOCK

Regional position: separate subsurface satellite Size and shape (on erosion level): tectonically
stock of the Lusatian Composite Batholith. A segmented oval stock (7 % 4 km).
member of the Radeberg-Lobau Complex (Fig. Age and isotopic data: 530 £ 6 Ma (Pb-Pb
4.12.). zircon).

Rock types: Schwarzkollm Granodiorite — biotite Mineralization: not known.
granodiorite.
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B. ELBE ZONE

The elbe zone within the elbe lineament represents a nw-se elongated segment, which separates
the Saxothuringian Zone from the Lugicum s.s. in the NE. The Elbe Zone reaches a width of about
25-30 km and can be traced over a distance of 300 km. In the Elbe zone, several differently
metamorphosed sedimentary units of Early Palaeozoic and Proterozoic are present. all these units
are very often thermally influenced by Cadomian intrusions of the Dohna Composite Stock, the
Lass Granodiorite, Variscan intrusions of the Meissen Composite Massif and Markersbach Massif
(see the Saxothuringicum volume). The last one belongs to the Smr¢iny-Krusné hory

(Fichtelgebirge-Erzgebirge) Batholith.
4.2. MEISSEN COMPOSITE MASSIF

Meissen Composite Massif

Coswig
Complex Riesenstein
Granite
Plauen Grund Groba
Syenodiorite Syenodiorite
| I
Zadel Gasern Strehla
Granodiorite Granodiorite Grancdiorite

Fig. 4.9. Meissen Composite Massif hierarchical scheme
according to rock types.

Regional position: Isolated Variscan intrusion
within the Elbe zone.

Rock types:

1. Plauenscher Grund Syenodiorite (265 km®) —
porphyritic hornblende syenodiorite
(monzonite).

2. Zadel Granodiorite (Hauptgranit) (220 km?) —
biotite granodiorite.

3. Gasern Granodiorite (50 km?) — biotite-
hornblende granodiorite.

4. Riesenstein (Meissen) Granite — biotite
granite.

5. Groba Syenodiorite — augite syenodiorite.

6. Strehla Granodiorite  —  hornblende
granodiorite.

7. Coswig Complex consists of a group of the

Coswig Gneiss and strongly deformed Coswig
biotite Granite.

Size and shape (on erosion level): 600 km” (max
length of 70 km and max. width of 20 km).

Age and isotopic data: Younger than Lower
Carboniferous sediments. The monzonites were
intruded by several granodiorites and monzogranites
termed the Zadel Granite and the Riesenstein

19

Granite in the centre of the Meissen Composite
Massif. The Coswig Granite (480 Ma), partly
deformed to orthogneiss, forms small isolated lenses
in the centre of the Meissen Composite Massif (not
shown in the map).

RADEBEUL

8[<]

Fig. 4.10. Meissen Composite Massif geological sketch-
map (after Kozdroj et al. 2001). 1 — Upper Carboniferous
cover (volcanics), 2 — Gasern Granodiorite, 3 —
Riesenstein (Meissen) Granite, 4 — Strehla Granodiorite,
5 — Zadel Granodiorite (Hauptgranit), 6 — Gréba
Syenodiorite, 7 — Plauenscher Grund Syenodiorite, 8 —
faults.

Zadel Granodiorite 323 Ma, 300 + 50 Ma (K-Ar),
355 £ 12 Ma (Pb/Pb zircon), 326.8 £ 3.6 Ma (Ar-Ar
biotite), Gréoba Syenodiorite 326 £ 6 Ma (K-Ar
biotite) 323.5+ 1 Ma (Ar-Ar white mica),
Plauenscher Grund Syenodiorite 325 + 6 Ma (U-Pb
zircon), 32.1 + 2.8 Ma to 330.4 £ 2.8 Ma (Ar-Ar
amphibole), Coswig Granite 480 Ma.

Geological environment: Early Palaeozoic
(Ordovician, Upper Devonian and Lower
Carboniferous) slates, phyllites, mafic rocks,
carbonates, graphite schists, quartzite and



Neoproterozoic assimilates — gneisses, amphibolites  of the Meissen Massif consists of K-rich gabbros
and the cover of basic and acid volcanics of the and diorites that grade within some tens of meters

Stephanian age. into monzodiorites and monzonites.
Contact aureole: 2—4 km wide zone of pyroxene Mineralization: Fluorite.
hornfelses. Heat production (u Wm'3): 6.67.

Zoning: Strong compositional zoning from SE to
NW (syenodiorite — granodiorite — granite). The rim
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Plauenscher Grund (Spitzgrund) Syenodiorite

Quartz-poor, sodic, metaluminous, mesocratic, monzonite — quartz syenite

Spgrl Spgr3 Spgr4 Heil | Leubend | Leubenl
Si0, 61.70 63.50 59.90 60.00 52.30 53.40
Ti0O, 0.09 0.13 0.13 0.20 0.34 0.35
Al O; 14.85 16.12 15.92 16.37 17.27 17.01
Fe,0; 2.02 1.13 2.08 2.38 3.07 2.81
FeO 2.37 2.46 2.51 1.71 4.71 4.57
MnO 0.10 0.09 0.12 0.10 0.14 0.14
MgO 2.43 2.14 2.90 2.30 3.99 3.76
CaO 4.99 4.58 4.84 4.85 6.95 7.06
Na,O 4.79 4.80 4.65 4.69 4.02 4.05
K,0 4.31 4.46 5.54 5.05 5.01 5.13
P,0:s 0.56 0.49 0.58 0.49 0.82 0.83
Mg/(Mg+Fe) 0.50 0.52 0.53 0.51 0.48 0.48
K/(K+Na) 0.37 0.38 0.44 0.41 0.45 0.45
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Nor.Or 26.76 25.87 34.07 29.97 27.47 28.66
Nor.Ab 45.20 42.31 43.46 42.31 33.50 34.39
Nor.An 13.32 18.29 13.02 17.58 26.61 24.85
Nor.Q 6.39 6.81 0.28 3.33 0.00 0.00
Na+K 246.08 249.59| 267.68| 258.57 236.10 239.61
*Si 36.90 48.25 7.09 16.64 -28.57 -27.29
K-(Na+Ca) -152.04 -141.87| -118.73| -130.61 -147.28 -147.66
Fe+Mg+Ti 119.73 103.14[ 134.60[ 113.21 207.32 196.53
Al-(Na+K+2Ca) -132.42 -96.37| -127.66| -110.07 -144.82 -157.36
(Na+K)/Ca 2.77 3.06 3.10 2.99 1.91 1.90
A/CNK 0.71 0.79 0.73 0.76 0.73 0.71

Trace elements (mean values in ppm): Plauenscher Grund Syenodiorite — Ba 1848, Cr 52, Cu 53, Ga
19.7, Ni 19, Nb 24, Pb 34, Rb 158, Sr 1431, Th 45, U 12, V 132,Y 26, Zn 78, Zr 297, La 106, Ce 179,
Nd 68, Sm 10.8, Eu 12.51, Tb 0.99, Yb 2.21, Lu 0.25 (Wenzel et al. 1989).
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Fig. 4.11. Meissen Composite Massif ABQ and TAS diagrams. 1 — Reissenstein (Meissen) Granite, 2 —
Zadel Granodiorite, 4 — Gréba Syenodiorite, 5 — Strehla

Plauenscher Grund Syenodiorite, 3 —
Granodiorite, 6 — Freital Granitoids, 7 — Leuben Granitoids.

Zadel Granodiorite (Hauptgranit)

Quartz-normal, sodic, metaluminous, mesocratic, granite-granodiorite

Klein- Klein- Klein- Klein- | BoseBriider 6

Zadel 1 Zadel 3 Zadel 4 Zadel 6
Si0, 69.50 71.69 72.20 69.45 71.74
TiO, n.d. 0.22 0.21 0.29 0.22
Al,O4 15.85 14.80 14.95 15.94 14.88
Fe,0; 0.25 1.67 1.60 2.40 1.72
FeO 1.34 n.d. n.d. n.d. n.d.
MnO 0.05 0.04 0.05 0.05 0.07
MgO 1.03 0.82 0.83 0.90 0.61
CaO 2.03 1.30 1.19 1.88 1.79
Na,O 4.52 4.70 4.99 5.17 491
K,O 4.67 4.34 443 4.45 4.38
P,0O; 0.27 0.11 0.11 0.16 0.12
Mg/(Mg+Fe) 0.53 0.49 0.50 0.42 0.40
K/(K+Na) 0.40 0.38 0.37 0.36 0.37
Nor.Or 28.21 25.97 26.21 26.28 2591
Nor.Ab 41.49 42.74 44 .86 46.41 44.14
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Nor.An 8.48 5.80 5.19 8.27 8.10
Nor.Q 18.13 22.56 21.10 16.14 20.41
Na+K 245.01 243.82 255.08 261.32 251.44
*Si 116.43 138.45 131.32 101.63 125.28
K-(Na+Ca) -82.90 -82.70 -88.19 -105.87 -97.36
Fe+Mg+Ti 47.35 44.03 43.27 56.03 39.44
Al-(Na+K+2Ca) -6.15 0.46 -3.94 -15.34 -23.07
(Na+K)/Ca 6.77 10.52 12.02 7.79 7.88
A/CNK 1.00 1.01 0.99 0.96 0.93
Riesenstein (Meissen) Granite

Quartz-normal, sodic, metaluminous, leuco/mesocratic, I-type granite

Meissen Meissen Meissen GP1 GP2

SiO, 74.92 74.34 75.81 70.03 69.40
TiO, 0.19 0.21 0.15 0.44 0.42
AlLLOs 13.21 13.55 13.18 14.79 15.39
Fe;0510t 1.35 1.49 1.12 2.94 2.68
MnO 0.03 0.03 0.02 0.04 0.04
MgO 0.24 0.33 0.13 1.25 1.25
CaO 0.79 0.87 0.46 1.03 1.40
Na,O 4.59 5.04 4.24 5.04 5.81
K,0 4.88 4.94 5.62 5.01 4.03
P,0s 0.05 0.07 0.03 0.13 0.14
Mg/(Mg+Fe) 0.26 0.30 0.18 0.45 0.48
K/(K+Na) 0.41 0.39 0.47 0.40 0.31
Nor.Or 28.87 29.41 33.20 29.82 23.87
Nor.Ab 41.27 45.20 38.06 45.60 52.31
Nor.An 2.14 0.00 0.75 4.29 6.04
Nor.Q 26.13 23.38 26.78 16.65 14.60
Na+K 251.73 267.53 256.15 269.01 273.05
*Si 154.52 134.55 158.96 107.25 95.32
K-(Nat+Ca) -58.59 -73.26 -25.70 -74.63 -126.88
Fe+tMg+Ti 25.25 29.49 19.14 73.36 69.86
Al-(Na+K+2Ca) -20.49 -32.46 -13.73 -15.30 -20.75
(Na+K)/Ca 17.87 17.24 31.23 14.65 10.94
A/CNK 0.93 0.90 0.95 0.96 0.94

Strehla Granodiorite

Quartz-poor, sodic-potassic, metaluminous, melanocratic,

I-type monzonite

Strehlal | Strehla2 | Strehla3
SiO, 61.86 59.59 58.81
TiO, 0.83 0.81 0.82
AlLOs 15.35 16.67 16.65
Fe, O3 1.63 3.28 1.71
FeO 431 4.03 4.48
MnO n.d. n.d. 0.12
MgO 3.50 2.31 2.63
CaO 4.88 5.83 4.86
Li,O n.d. n.d. n.d.
Na,O 3.06 2.88 3.53
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KO 3.18 3.20 438
P,0s 0.63 0.92 031
Mg/(Mg+Fe) 0.52 0.37 0.43
K/(K+Na) 0.41 0.42 0.45
Nor.Or 20.53]  2023] 28.07
Nor.Ab 30.02]  27.68]  34.39
Nor.An 21.92]  2447] 23.94
Nor.Q 15.83 15.61 5.50
Na+K 166.26| 160.88] 206.91
*Si 11891 10041  61.58
K-(Na+Ca) -118.25| -128.95] -107.58
Fe+Mg+Ti 177.69]  164.68] 159.34
Al-(Na+K+2Ca) 38.86| -41.44| -5327
(Na+K)/Ca 1.91 1.55 2.39
A/CNK 0.93 0.94 0.88

Freital Monzodiorite

quartz-poor, sodic, metaluminous, melanocratic, I-type monzodiorite

Freil4 Freils Frei9
Si0, 41.93 44.19 46.75
Ti0O, 1.52 1.26 1.18
Al,O5 11.86 15.83 16.87
Fe,Ostot 14.27 12.48 10.45
FeO n. d. n. d. n. d.
MnO 0.24 0.19 0.17
MgO 8.92 6.82 5.76
CaO 13.31 12.00 8.95
Na,O 1.81 2.46 3.25
K,O 2.01 1.85 2.33
P,0s 1.49 1.12 0.88
Mg/(Mg+Fe) 0.55 0.52 0.52
K/(K+Na) 0.42 0.33 0.32
Nor.Q 0.00 0.00 0.00
Nor.Or 13.11 11.41 14.75
Nor.Ab 17.94 23.06 31.27
Nor.An 40.49 54.45 41.37
Na+K 101.08 118.66 154.35
*Si -26.70 -16.16 -1.39
K-(Na+Ca) -253.07 -254.09 -215.00
Fe+Mg+Ti 419.16 341.37 288.63
Al-(Na+K+2Ca) -342.87 -235.76 -142.25
(Nat+K)/Ca 0.43 0.55 0.97
A/CNK 0.43 0.60 0.73
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C. THE MIDDLE-GERMAN CRYSTALLINE ZONE

DESSAU PRETZSCH MASSIF SCHONEWALDE
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Fig. 4.12. Granitoid plutonites in the NE margin of the Bohemian Massif — geological sketch-map (after Kozdrdj et al.
2001). 1 — Variscan (Carboniferous) Plutons, 2 — Pre-Cadomian and Cadomian (Upper Proterozoic-Cambrian-
Ordovician) Plutons, 3 — faults.

4.3. DELITZSCH MASSIF
Regional position: Mid-German Crystalline Rise. Age and isotopic data: Delitzsch Diorite 311
A member of the hidden Delitzsch Complex (under + 11 Ma 300.3 + 1.1 Ma (Pb-Pb zircon), 292 +
a sedimentary cover). 10 Ma (Rb-Sr whole rock), Delitzsch
Rock ypes: Granodiorite 237 + 10 Ma (Rb-Sr whole rock),
1. Delitzsch Diorite. Delitzsch Monzogranite 218 + 5 Ma (Rb-Sr

2. Delitzsch Granodiorite.

3. Delitzsch Monzogranite.

Size and shape: tectonically segmented hidden
massif, oval in shape 100 km”.

whole rock).
Mineralization: not known.
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4.4. PRETZSCH MASSIF

Regional position: Mid-German Crystalline Rise. Zoning: Lower Carboniferous  Pretzsch-
A member of the hidden Delitzsch Complex (under  Schénewalde plutonic complex is characterized by
a sedimentary cover). normal concentric zoning. The trend in increasing

Rock types: SiO, content towards the centre of the complex is

1. Pretzsch Granite — biotite granite to  displayed by the following petrological sequence:

granodiorite. quartz  monzodiorite-quartz ~ monzonite =~ —

2. Pretzsch Tonalite — tonalite to quartz diorite. amphibole-bearing granodiorite-monzogranite —»

3. Pretzsch  Quartz monzonite —  quartz amphibole-free biotite monzogranite.

monzonite to quartz monzodiorite. The biotite monzogranite of the inner zone is the

4. Pretzsch Diorite. most abundant rock in the granitoid complex. The

Size and shape: two separate tectonically quartzmonzodiorite and quartz monzonite are
segmented subsurface intrusions (more than 400 exposed only in the SW- and SE part of the outer
km’). zone. These K-rich rocks show chemical

Age and isotopic data: Pretzsch Monzogranite  characteristics of shoshonitic series (SiO, = 49.5 —

344 + 16 Ma (Pb-Pb zircon), Pretzsch Quariz 633 % K,0 = 2.0 — 7.2 %).Similar to the Meissen
monzonite 327 £ 5 Ma (Pb-Pb zircon), Pretzsch  Composite Massif.

Granodiorite 333 + 4 Ma (Pb-Pb zircon), Pretzsch Mineralization: not known.
Tonalite 331 £ 4, 330 = 5 Ma (Pb-Pb zircon).
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Pretzsch Massif

Pretzsch Granite — quartz-normal, sodic, peraluminous, mesocratic granite
Pretzsch Granodiorite — quartz-normal, sodic, peraluminous, mesocratic granodiorite
Pretzsch Quartz Monzonite — quartz-normal, sodic, peraluminous, melanocratic quartz monzonite

Pretzsch Tonalite — quartz-normal, sodic, peraluminous, melanocratic tonalite

Pretzsch Diorite — quartz-poor, sodic, metaluminous, melanocratic diorite

Monzogranite | Granodiorite Quartz Tonalite Diorite
monzonite
SiO, 68.20 64.60 56.30 56.70 53.90
TiO, 0.36 0.49 1.07 0.90 1.18
AlLOs 14.90 14.90 15.90 17.80 17.90
Fe,04 3.23 1.42 1.64 1.62 1.56
FeO n.d. 2.29 5.80 5.50 6.50
MnO 0.06 0.07 0.16 0.16 0.36
MgO 1.10 1.66 4.00 3.70 3.70
CaO 1.28 2.84 1.82 5.95 4.98
Na,O 3.90 3.00 3.20 2.50 3.20
K,O 4.60 4.02 3.37 2.16 3.72
P,05 0.11 0.25 0.28 0.24 0.30
Mg/(Mg+Fe) 0.40 0.45 0.49 0.48 0.44
K/(K+Na) 0.44 0.47 0.41 0.36 0.43
Nor.Q 23.10 23.11 13.33 13.53 1.52
Nor.Or 28.43 25.94 23.56 14.49 24.95
Nor.Ab 36.63 29.42 34.01 25.49 32.62
Nor.An 5.89 13.59 8.50 31.73 25.81
Na+K 223.52 182.16 174.82 126.54 182.25
*Si 139.62 142.46 115.89 117.29 57.58
K-(Na+Ca) -51.01 -62.10 -64.16 -140.91 -113.08
Fe+Mg+Ti 72.27 97.01 213.97 199.97 216.66
Al-(Na+K+2Ca) 23.43 9.16 72.52 10.82 -8.34
(Na+K)/Ca 9.79 3.60 5.39 1.19 2.05
A/CNK 1.10 1.05 1.34 1.05 1.00

Trace elements (mean values in ppm): Pretzsch-Prettin-Schonewalde plutonites:

Biotite monzogranite-granodiorite — Ba 340, Co 6, Cr 12 ,Cu 3, Ga 21, Hf 10.8, Ni 9, Nb 22, Pb 7, Rb
133,Sr 786, Ta 09, Th 10.1,U 3.6,V 26,Y 24, Zn 44, Zxr 124, W 4.2, La 76, Ce 157, Nd 76, Sm 14.7,
Eu 1.72, Tb 1.89, Yb 4.0, Lu 0.96 (Kopp et al. 2001).
Amphibole monzogranite-granodiorite — Ba 1199, Co 3, Cr 5,Cu 25, Ga 16, Hf 7.1, Ni 49, Nb 13, Pb
13, Rb97,Sr 320, Ta 0.9, Th 104, U 4.6,V 173,Y 16, Zn 49, Zr 190, W 17.6, La 26.9, Ce 60, Nd 29,
Sm 5.9, Eu 0.91, Tb 0.88, Yb 2.7, Lu 0.62 (Kopp et al. 2001).
Tonalite-quartz diorite — Ba 789, Co 16, Cr 9, Cu 16, Ga 20, Hf 13.5, Ni 12, Nb 16,Pb 7, Rb 84, Sr
449, Tal1l.1,Th4.1,U23,V92,Y 16,Zn 124, Zr 190, W 3.4, La 30, Ce 75, Nd 46, Sm 10.1, Eu 1.38,
Tb 1.57, Yb 3.9, Lu 0.95 (Kopp et al. 2001.)
Quartz monzonite-quartz monzodiorite — Ba 997, Co 3, Cr 8, Cu 34, Ga 14, Hf 3.9, Ni22, Nb 11, Pb
53,Rb 128,Sr 317, Ta1.6, Th10.7,U 3.6,V 74,Y 30,Zn 31, Zr 187, W 5.1, La 26, Ce 72, Nd 22,
Sm 3.6, Eu 0.83, Th 0.40, Yb 0.97, Lu 0.16 (Kopp et al. 2001).
Quartz syenite — Ba 460, Co 8, Cr 20, Cu 8, Ga 17, Hf 4.6, Ni 9, Nb 15, Pb 10, Rb 162, Sr 83, Ta 0.8,
Th99,U3.2,V73,Y27,Zn43, Zr 150, W 15, La 33, Ce 66, Nd 27, Sm 4.1, Eu 1.01, Tb 0.35, Yb
1.10, Lu 0.20 (Kopp et al. 2001.)
Amphibole quartz syenite — Ba 420, Co 5, Cu 3, Pb 6, Sr 78, Th 9.8, U 11.5,V 69, Zn 42, Zr 133, W
12, (Kopp et al. 2001).
Diorite — Ba 449, Co 52, Cr 9, Cu 18, Ga 17.5, Hf 4.5, Ni 31, Nb 12, Pb 18, Rb 110, Sr 575, Ta 0.6,
Th4.1,U23,V185,Y43.6,Zn 142, Zr 212, W 10.5, La 29, Ce 65, Nd 37, Sm 6.9, Eu 17, Tb 0.4,
Yb 2.9, Lu 0.4 (Kopp et al. 2001).
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Gabbro —Ba 273, Co 37, Cr 29, Cu 32, Ga 22, Hf 5.4, Ni 12, Nb 0.5, Pb 4, Rb 8, Sr 558, Ta 0.1, Th
0.6,U0.2,V436,Y 37,Zn 101, Zr 61, W 1.2, La §, Ce 20, Nd 14, Sm 2.8, Eu 1.09, Tb 0.5, Yb 2.7,
Lu 0.4 (Kopp et al. 2001).
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Fig. 4. 13. Pretzsch-Prettin-Schonewalde intrusions ABQ and TAS diagrams. 1 — Pretzsch Massif, 2 — Prettin Massif, 3
— Schonewalde Stock.

4.5. DESSAU STOCK

Regional position: Mid-German Crystalline Size and shape (on erosion level): 13 km’
Rise. A member of the hidden Delitzsch Complex tectonically segmented irregular subsurface stock
(under a sedimentary cover — see Fig. 4.12.). under a sedimentary cover.

Rock types: Age and isotopic data:
Dessau Gabbro Dessau Granite 328 = 1 Ma (Pb-Pb zircon).
Dessau Granite — medium-grained porphyritic Mineralization: not known.
granite (I type).
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4.6. PRETTIN MASSIF

Regional position: Mid-German Crystalline Ma (Rb-Sr whole rock), Prettin Diorite 495 + 3
Rise. A member of the hidden Delitzsch Complex Ma (Rb-Sr whole rock).
(under a sedimentary cover — see Fig. 4.12.). Mineralization: not known.

Rock types:

1. Prettin Granite — granite to granodiorite.

2. Prettin  Quartz ~monzonite — quartz

monzonite to quartz monzodiorite.
3. Prettin Tonalite — tonalite to quartz diorite.
4. Prettin Diorite — diorite to gabbro.
Size and shape: 20 km’, tectonically segmented
circular massif under a sedlmentary cover.
Age and isotopic data: Prettin Granite 330 + 3
Ma (Pb-Pb zircon), Prettin Granodiorite 536 + 19
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Prettin Massif

Prettin  Granodiorite
granodiorite

— quartz-normal,

sodic,

metaluminous,

mesocratic

Prettin Quartz Monzonite — quartz-normal, potassic, metaluminous, mesocratic

quartz monzonite

Prettin  Quartz Monzonite — quartz-normal, sodic/potassic, metaluminous,
melanocratic quartz monzonite

Prettin Tonalite — quartz-normal, sodic, peraluminous, melanocratic tonalite

Prettin Quartz Diorite — quartz-normal, sodic, peraluminous, melanocratic diorite

Prettin Diorite — quartz-normal, potassic, peraluminous, melanocratic diorite

Grano- Quartz Quartz Tonalite Quartz Diorite
diorite | monzonite | monzonite diorite
Si0, 66.50 62.20 58.60 57.40 55.30 52.90
Ti0O, 0.44 0.61 0.70 0.83 1.10 1.07
ALO; 15.20 14.60 14.80 17.20 16.60 16.30
Fe,0; 0.97 1.11 5.81 7.75 8.60 0.93
FeO 2.12 3.50 n.d. n.d. n.d. 7.10
MnO 0.07 0.11 0.09 0.13 0.25 0.21
MgO 1.32 2.40 3.84 3.70 4.32 5.60
CaO 3.06 3.78 4.60 5.34 3.34 5.96
Na,O 4.40 2.60 3.00 2.90 3.80 2.10
K,0 2.97 4.74 4.20 2.10 3.60 3.74
P,0Os 0.16 0.31 0.38 0.32 0.30 0.37
Mg/(Mg+Fe) 0.43 0.48 0.56 0.48 0.49 0.55
K/(K+Na) 0.31 0.55 0.48 0.32 0.38 0.54
Nor.Q 19.95 16.49 10.90 16.78 6.84 1.49
Nor.Or 18.59 31.17 27.61 13.66 23.53 26.41
Nor.Ab 41.85 25.98 29.98 28.67 37.75 22.54
Nor.An 14.97 18.60 22.61 26.85 16.15 32.43
Na+K 205.05 184.54 185.98 138.17 199.06 147.17
*Si 127.50 115.59 84.43 116.79 68.03 75.45
K-(Na+Ca) -133.49 -50.66 -89.66 -144.22 -105.75 -94.64
Fe+Mg+Ti 79.94 129.84 176.84 199.31 228.72 262.88
Al-(Na+K+2Ca) -15.68 -32.64 -59.40 9.16 7.81 -39.63
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(Na+K)/Ca 3.76 2.74 2.27 1.45 3.34 1.38
A/CNK 0.96 0.92 0.85 1.05 1.05 0.91

Trace elements (mean values in ppm): Prettin Monzogranite — Ba 610, Co 6.0, Cs 4.8, Ga 18, Hf 7.3, Nb
11, Pb 23, Rb 180, Sc 7.1, Sr 246, Ta 1.4, Th 29.0, U 10.6, V 36, Y 17, Zn 55, Zr 249, La 58, Ce 105, Nd
40,Sm 7.0, Eu 1.41, Tbh 0.8, Yb 1.9, Lu 0.28 (Hammer et al. 1999.)

Prettin Quartz monzonite — Ba 1263, Co 18.0, Cs 5.6, Ga 17, Hf 5.4, Nb 13, Pb 20, Rb 178, Sc¢ 20.0, Sr
338, Th18.3,U 5.2,V 120,Y 23,Zn 67, Zr 179, La 36, Ce 67, Nd 33, Sm 7.3, Eu 1.48, Tb 0.83, Yb 2.4,
Lu 0.36 (Hammer et al. 1999).

Prettin Tonalite — Ba 630, Co 21.0, Cs 4.8, Ga 20, Hf 3.2, Nb 8, Pb 18, Rb 97, Sc¢ 22.0, Sr 503, Th 8.0, U
2.5,V161,Y16,Zn 98, Zr 177, La 16, Ce 36, Nd 20, Sm 5.3, Eu 1.38, Tb 1, Yb 2.9, Lu 0.41 (Hammer et
al. 1999).

Prettin Quartz diorite — Ba 1428, Co 21.0, Ga 20, Hf 4.0, Nb 14, Pb 15, Rb 133, Sc 22.0, Sr 282, Th 61.0,
U2.0,V152,Y31,Zn 127, Zxr 261, La 29, Ce 58, Nd 29, Sm 5.8, Eu 1.34, Tb 0.75, Yb 2.2, Lu 0.3
(Hammer et al. 1999).

4.7. SCHONEWALDE STOCK

3. Schénewalde Diorite — diorite.
Size and shape: 13 km®, tectonically outlined
rectangular subsurface stock.

Regional position: Mid-German Crystalline
Rise. A member of the hidden Delitzsch Complex
(under a sedimentary cover — see Fig. 4.12.).

Rock types: Age and isotopic data: Schonewalde Granite
1. Schénewalde Granite — granite to 336 + 4 Ma (Pb-Pb zircon).
granodiorite. Mineralization: not known.

2. Schonewalde Quartz monzonite — quartz
monzonite to quartz monzodiorite.
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von Pretzsch-Prettin-Schonewalde (Zentralteil der Mitteldeutschen Kristallinzone). — Z. geol. Wiss., 24,
551-568.

ROLLIG, G. — BRAUER, H. — VIEHWEG, M. et al. (1990): Altersstellung und petrographische
Charakteristik der Plutonite im Gebiet des Zentralteils der Mitteldeutschen Schwelle. — Z. angew. Geol.
36,208-212.

Schonewalde Stock

Schénewalde Granodiorite — quartz-normal, sodic, metaluminous, mesocratic
granodiorite

Schonewalde Quartz Monzonite — quartz-normal, potassic, peraluminous,
mesocratic quartz monzonite

Schénewalde Diorite — quartz-normal, sodic, metaluminous, melanocratic diorite

Granodiorite Quartz Diorite
monzonite
Si0, 66.40 62.00 50.70
TiO, 0.40 0.53 1.21
ALO; 14.40 17.00 17.60
Fe,0; 1.86 2.28 1.31
FeO 1.50 1.70 7.30
MnO 0.07 0.08 0.14
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MgO 1.20 0.70 5.80
CaO 3.15 1.51 8.69
Na,O 3.70 3.70 2.60
K>0 3.37 6.33 1.24
P,0; 0.13 0.14 0.34
Me/(Mg+Fe) 0.40 0.25 0.55
K/(K+Na) 0.37 0.53 0.24
Nor.Q 23.61 12.12 0.00
Nor.Or 2131 39.54 8.66
Nor.Ab 35.56 35.13 27.60
Nor.An 15.81 6.95 4833
Nat+K 190.95 253.80 110.23
*Si 139.98 72.21 67.74
K-(Na+Ca) -104.02 11.92 212.53
Fe+Mg+Ti 78.98 76.25 277.14
Al-(Na+K+2Ca) -20.51 26.19 7452
(Na+K)/Ca 3.40 9.43 0.71
A/CNK. 0.94 1.10 0.84

Trace elements (mean values in ppm): Schonewalde Granite — B 36, Ba 619, Be 3, Co 7.2, Cr 18, Cu
20,Ga 14,Li47,Ni3.2,Nb 9.8, Pb 11, Rb 136, Sc 8, Sn 4.2, Sr 247, V42, W4.4,Y 22, Zn 69, Zr
170 (Kopp and Rollig 1996).

Schonewalde Quartz monzonite — B 30, Ba 1217, Be 5.6, Co 9, Cr 17, Cu 31, Ga 15, Li 50, Ni 5.3, Nb
19, Pb 16, Rb 199, Sn 5, Sr 235, V 37, W 3.9, Y 44, Zn 59, Zr 577 (Kopp and Rollig 1996).
Schonewalde Diorite — B 12, Ba 449, Be 2.9, Co 26, Cr 141, Cu 30, Ga 17, Li 36, Ni 32, Nb 5, Pb 7.4,
Rb 45, Sn 6.8, Sr 547, V 198, W 1.5, Y 35, Zn 90, Zr 168 (Kopp and Rollig 1996).

4.8. DAHLEN-LASSE MASSIF

Regional position: Mid-German Crystalline Size and shape: 80 km’, tectonically outlined
Rise. A member of the hidden Delitzsch Complex rectangular subsurface stock.
(under a sedimentary cover — see Fig. 4.12.). Age and isotopic data: Dahlen-Lasse
Rock types: Granodiorite 530 £ 4 Ma (Pb-Pb zircon).
Dahlen-Lasse Granodiorite — granodiorite. Mineralization: not known.
References

HAMMER, J. — EIDAM, J. — ROBER, B. — EHLING, B. D. (1999): Privariszischer und variszischer
granitoider Magmatismus am NE-Rand des Bohmischen Massivs — Geochemie und Petrogenese. — Z.
geol. Wiss. 27, 401-415.

ROLLIG, G. — BRAUER, H. — VIEHWEG, M. et al. (1990): Altersstellung und petrographische
Charakteristik der Plutonite im Gebiet des Zentralteils der Mitteldeutschen Schwelle. — Z. angew. Geol.
36,208-212.

4.9. SCHLIDAU STOCK
Regional position: North-Saxonian Size and shape (on erosion level): tectonically
Anticlinorium (under a sedimentary cover — see outlined subsurface oval stock, 21 km?.
Fig. 4.12.). Age and isotopic data: Schlidau Granodiorite
Rock types: Schlidau Granodiorite — 550 + 4 Ma (Pb-Pb zircon).
granodiorite. Mineralization: not known.
References

HAMMER, J. — EIDAM, J. — ROBER, B. — EHLING, B. D. (1999): Priivariszischer und variszischer
granitoider Magmatismus am NE-Rand des Bohmischen Massivs. Geochemie und Petrogenese. — Z. geol.
Wiss. 27,401-415.

30



4.10. LEIPZIG-EILENBURG MASSIF

Regional position: North-Saxonian Size and shape: seven separate, tectonically
Anticlinorium (under a sedimentaray cover — see segmented subsurface stocks, 55 km®.
Fig. 4.12.). Age and isotopic data: Leipzig-Eilenburg
Rock types: Leipzig-Eilenburg Granodiorite. Granodiorite 555 £ 4 Ma (Pb-Pb zircon).

Mineralization: not known.

References

HAMMER, J. — EIDAM, J. — ROBER, B. — EHLING, B. D. (1999): Privariszischer und variszischer
granitoider Magmatismus am NE-Rand des Bohmischen Massivs. Geochemie und Petrogenese. — Z. geol.
Wiss. 27, 401-415.

ROLLIG, G. — BRAUER, H. — VIEHWEG, M. et al. (1990): Altersstellung und petrographische
Charakteristik der Plutonite im Gebiet des Zentralteils der Mitteldeutschen Schwelle. — Z. angew. Geol.,
36,208-212.

Trace elements (mean values in ppm): Leipzig-Eilenburg Granodiorite — Ba 730, Co 9, Cr 28, Cs 5.8,
Cu 25, Ga 19, Hf 5.4, Ni 57, Nb 13, Pb 25, Rb 135, S¢ 9.9, Sr 131, Th 9.3, U 26, V 52, Y 42, Zn 78, Zr
211, La 34, Ce 67, Nd 30, Sm 6.2, Eu 1.07, Tb 0.7, Yb 2.1, Lu 0.31 (Hammer et al. 1999).
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D. KRKONOSE-JIZERA REGION

Also termed, as the KrkonoSe-Jizera Block comprises several plutonic series and suites grouped into
several Cadomian metamorphosed intrusions and a large Variscan granite massif (e.g. Krkonose-Kowary
Orthogneiss, the Bitouchov Metagranite, Paczyn Gneisses, and Krkonose-Jizera Composite Massif).

4.11. JIZERA-KRKONOSE-KOWARY ORTHOGNEISSES

| Jizera Orthogneiss

LIBEREC

Lesna
Orthogneiss

—_Z >

Paczyn
Orthogneiss

Bitouchov
Metagranite

Kowary

5 N
6 [<]0

25 k'rrl xo

Orthogneiss

Krkonose
Orthogneiss

Fig. 4.14. Jizera-Krkonose-Kowary Orthogneiss, Paczyn Gneiss and the KrkonoSe-Jizera Composite Massif geological
sketch-map (after Kozdroj et al. 2001). 1 — KrkonoSe-Jizera Composite Massif, 2 — Lesna Orthogneiss, 3 — Bitouchov
Metagranite, 4 — Paczyn Orthogneiss, 5 — Jizera-Krkonose-Kowary Orthogneiss, 6 — faults.

Regional position: Jizera-Krkono$e region of the
Lugicum. A large metamorphosed intrusion
(segment of the Lusatian Composite Batholith)
separated by the Upper Carboniferous Krkonose-
Jizera Composite Massif into the Jizera Orthogneiss
and Krkonose Orthogneiss. These rocks are
interpreted in terms of magmatic origin. The Jizera
Orthogneiss derives from the Rumburk Granite and
the Zawidow Granodiorite.

Rock types:

1. Jizera-Krkonose Orthogneiss — augen to

laminated granitic orthogneiss.

2. Lesna Gneiss — granodiorite orthogneiss
(Cadomian member of the Radeberg-Lobau
Complex of the Lusatian Composite
Batholith).

3. Kowary Orthogneiss.

4. Leucocratic Orthogneisses.

Size and shape (on erosion level): 1500 km?,
numerous elongated bodies of various size from tens
metres to few kilometres thick (reaching the depth
of 6 km). The Jizera Orthogneiss passes to the west
into the Zawidow Granodiorite and the Rumburk
Granite.

Age and isotopic data: Jizera Orthogneiss
(derivate of the Rumburk Granite) 335-328 Ma and
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334 £ 2 Ma (Ar-Ar micas), 504.6 = 1.2 Ma (Pb-Pb
zircon), 462 £ 15 Ma (Rb-Sr whole rock), Jizera-
Krkonose Orthogneisses 481 Ma (U-Pb, Pb-Pb
zircon), 509—490 Ma (Pb-Pb single zircon), 501.5 +
1.1 Ma (Pb-Pb zircon), 503.2 = 1.0 Ma (Pb-Pb
zircon), 320-310 Ma ages (Rb-Sr micas) are
probably products of isotopic resetting, Lesnd
Orthogneiss 540 + 19-21 Ma (Pb-Pb zircon),
Kowary Orthogneiss 492-481 Ma (U-Pb zircon),
487 =+ 8 Ma (U-Pb SHRIMP zircon) — the best
approximation of the protolith intrusive age,
Leucogneiss 473 + 16 Ma (Rb-Sr whole rock),
Pleterowka (Zawidow Granodiorite or Lesna
Orthogneiss) Granodiorite 533 + 9 Ma (U-Pb
zircon).

Contact aureole: contacts of orthogneisses with
the surrounding metapelitic lithologies are mostly
tectonic in nature; however, primary intrusive
contact cannot be excluded.

Geological environment: both Proterozoic—
Cambrian to Lower Ordovician metasedimentary
sequences. The Jizera Gneiss is bordered by the late-
Variscan Krkonose-Jizera Composite Massif to the
south.

Mineralization: Sn greisens?



Jizera —Krkonose and Kowary Orthogneisses

Quartz-rich, sodic-potassic, weakly peraluminous, leucocratic, S—type, M-series,

granite
n=8 Median| Min | Max [ QU1 | QU3 Kowary %lithogneiss

Si0, 75.06| 70.22| 77.95| 73.15| 76.99 Si0, 76.27
TiO, 0.10] 0.07] 047| 0.08] 0.13 TiO, 0.13
AlLO; 13.24| 12.31] 14.94| 12.68| 13.57 AlLO; 12.75
Fe,0; 0.84] 035 232 047] 092 Fe, 05t 1.26
FeO 0.70] 0.60| 1.12| 0.62] 0.79 MnO 0.02
MnO 0.03 nd.| 0.11] 0.01] 0.06 MgO 0.20
MgO 0.21] 0.14] 1.00| 0.16] 0.44 CaO 0.84
CaO 0.38] 0.25] 0.90| 0.33] 0.40 Na,O 3.33
Na,O 294 134 439 259 3.17 K,0 4.20
K,O0 4.65| 254 S5.11[ 3.62| 4098 P, O;s 0.26
P,0s 0.19] 0.13] 0.25| 0.17] 0.20 Mg/(Mg+Fe) 0.24
Mg/(Mg+Fe) 021] 0.16] 0.40| 0.17] 0.28 K/(K+Na) 0.45
K/(K+Na) 049 035 0.71] 0.35] 0.53 Nor.Q 37.51
Nor.Or 28.23| 15.59| 31.37| 22.05| 30.92 Nor.Or 25.46
Nor.Ab 27.32| 12.83] 40.64| 24.05| 29.58 Nor.Ab 30.68
Nor.An 0.53] -0.08] 3.60| 0.19] 0.71 Nor.An 2.52
Nor.Q 38.28 | 26.64| 47.55| 31.79| 40.43 Na+K 196.63
Na+K 191.01]148.98 218.52]156.22[203.37 *Si 216.51
*Si 220.651160.34 [272.30| 187.63 [234.18 K-(Na+Ca) -33.26
K-(Na+Ca) -7.38| -80.85 55.36| -54.25| 7.74 Fe+Mg+Ti 22.38
Fe+Mg+Ti 27.67| 17.96| 70.77| 21.80| 32.80 Al-(Na+K+2Ca) 23.79
Al-(Na+K+2Ca) | 44.87| 38.04] 98.53| 39.71| 61.21 (Nat+K)/Ca 13.13
(Na+K)/Ca 26.55| 13.24| 44.95| 13.62| 28.06 A/CNK 1.13
A/CNK 1.23] 1.19( 1.65] 1.21 1.34

Trace elements (mean values in ppm): Jizera Orthogneiss — Co 37, S¢ 7,V 35,Cu 21, Pb 17, Zn 63, Sn
4,Ge 1.9, W 259, Rb 218, Cs 6.3, Ba 355, Sr 72, Be 3.9, Ga 20, Ta 1.5, Nb 12, Zr 109, Th 18.2, U 6.6

(Oberc-Dziedzic et al. 2005).

Kowary Orthogneiss —Ni 3, Co 15, Cu 9, Pb 11, Zn 53, Rb 310, Ba 78, Sr 40, Ga 19, Ta 7.5, Nb 16.4,
Hf 3.6, Zr 83,Y 32, Th 13.5, U 2.97.
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Fig. 4.15. Jizera-Krkonose Orthogneisses and Bitouchov Metagranite ABQ and TAS diagrams. 1 — Jizera-Krkonose
Orthogneisess, 2 — aplitic gneiss, 3 — Bitouchov Metagranite, 4 — Lesna Orthogneiss.

33



References

BIALEK, D. (1998): Aspects of geochemistry of the Zawidow granodiorite and the Jizera granite-arc to rift
transition. — Geolines 6, 11.

BORKOWSKA, M. - HAMEURT, J. — VIDAL, P. (1980): Origin and age of Izera gneisses and Rumburk
granites in the Western Sudetes. — Acta Geol. Pol. 30, 121-145.

GRYGAR, R. — VAVRO, M. — KREML, P. (1993): Kinematika krkono$ské stfizné zény ve vztahu k
regionalni deformaci krkonog§ského krystalinika. — Sbor. véd. Praci Vys. Sk. Bafnské v Ostravé 39, 85-96.
(In Czech)

JECZMYK, M. — SUSKOWIAKOWA, M. (1989): Budowa geologiczna i charakterystyka geochemiczna
skal krystalicznych okolia Bogatyni (Sudety zachodnyje). — Biul. Inst. Geol. 360, 5-38.

KOZLOWSKA-KOCH, M. (1961): The granite gneisses of Izera Highland. — Arch. mineral. 25, 123-260.
(In Polish)

KRONER, A. — JAECKEL, P. - HEGNER, E. — OPLETAL, M. (2001): Single zircon ages and whole rock
Nd isotopic systematics of early Palaeozoic granitoid gneisses from the Czech and Polish Sudetes
(Jizerské hory, Krkonose Mountains and Orlice-Snéznik Complex). — Int. J. Earth Sci. (Geol. Rdsch.) 90,
304-324.

KRONER, A. — JAECKEL, P. —- OPLETAL, M. (1994): Pb-Pb and U-Pb zircon ages for orthogneisses from
Eastern Bohemia: further evidence for a major Cambro-Ordovician magmatic event. — J. Czech Geol.
Soc. 39, 61.

MARHEINE, D. — KACHLIK, V. — MALUSKI, H. et al. (2002): The 40Ar/39Ar ages from the West
Sudetes (NE Bohemian Massif): constraints on the Variscan polyphase tectonothermal development. In:
Winchester, J. A. — Pharaoh, T. C. — Verniers, J. Eds: Palacozoic Amalgamation of Central Europe. —
Geol. Soc. London Spec. Publ. 201, 133-155.

OBERC-DZIEDZIC, T. (1988): The development of gneisses and granites in the eastern part of the Izera
crystalline unit in the light of the textural investigation. — Acta Univ. wratislav. 997, Prace geol.-mineral.
13, 1-184.

OBERC-DZIEDZIC, T. (2003): The Izera granites: an attempt of the reconstruction of predeformational
history. In: Cigzkowski, W. — Wojewoda, J.— Zelazniewicz, A. Eds: Sudety Zachodnie: od wendu do
czwartorzedu, 41-52. — WIND, Wroclaw. (In Polish).

OBERC-DZIEDZIC, T. - KRYZA, R. - MOCHNACKA, K. - LARIONOYV, A. (2010): Ordovician passive
continental margin magmatism in the Central-European Variscides: U-Pb zircon data from the SE part of
the Karkonosze-Izera Massif, Sudetes, SW Poland. — Int. J. Earth Sci. (Geol. Rdsch.) 99, 27-46..

OBERC-DZIEDZIC, T. — PIN, C. — KRYZA, R. (2005): Early Palaeozoic crustal melting in an extensional
setting: petrological and Sm-Nd evidence from the Izera granite-gneisses, Polish Sudetes. — Int. J. Earth
Sci. (Geol. Rdsch.) 94, 354-368.

OLIVER, G. J. H. — KELLEY, S. (1993): *Ar-*’Ar fusion age and isotopic data from the Polish Sudetes:
Variscan tectonothermal reworking of Caledonian protoliths. — Neu. Jb. Geol. Paldont., Mh. 321-344.

PRZEWLOCKI, M. — THOMAS, H.-H. — FAUL, H. (1962): Age of some granitic rocks in Poland. —
Geochim. cosmochim. Acta 26, 1069-1075.

SEDLAK, J. — GNOJEK, I. - ZABADAL, S. — FARBISZ, J. - CWOJDZINSKI, S. — SCHEIBE, R. (2007):
Geological interpretation of gravity low in the central of the Lugian unit (Czech Republic, Germany and
Poland). — J. Geosci. 52, 181-198.

SMULIKOWSKI, K. (1958): Lupky mikowe i granitognejsy na polnocznych zboczach Pasma Kamenickiego
w Sudetach zachodnich. — Biul. Pan. Inst. Geol. 127, 5-31.

ZABA, J. (1982): Klasyfikacja i nomenklatura gneisow i granitow bloku Izerskiego (Sudety Zachodnie) —
propozicja. — Geologica sudet. 17, 141-154.

ZABA, J. (1982): Modes of plagioclase twinning in the polygenetic metamorphic complex of Izerski Stog
massif, [zera Block (Western Sudetes). — Acta Univ. Carol., Geol. 4, 273-287.

ZELAZNIEWICZ, A. — DORR, W. — BYLINA, P. — FRANKE, W. — HAAK, U. — HEINISCH, H. —
SCHASTOK, J. — GRANDMOUNTAGNE, K. — KULICKI, C. (2004) The eastern continuation of the
Cadomian orogen: U-Pb zircon evidence from Saxo-Thuringian granitoids in south-western Poland and
northern Czech Republic. — Int. J. Earth Sci. 93, 773-781.

34



4.12. BITOUCHOV METAGRANITE

Regional position: Jizera-KrkonoSe region of
the Lugicum. The intrusion in the Zelezny Brod
Metavolcanic Complex.

Rock types:

1. Bitouchov Metagranite — medium-grained

(albite)-biotite granite (epizonally
metamorphosed).

2. Bitouchov Metagranite — fine-grained
hornblende (riebeckite?) albite granite.

3. Diorite — hornblende diorite — large
lenticular enclave within the albite biotite
granite.

References

Size and shape (on erosion level): 2 x 1 km,
strong dynamic deformation along the contact (a
broad zone up to 200 m wide of the foliated
metagranite).

Age and isotopic data: synkinematic intrusion,
similar to albite granites found as pebbles in the
Upper-Ordovician metaconglo-merates 540 Ma
(U-Pb zircon), mylonitized metagranite 352 + 6
Ma (Ar-Ar muscovite).

Geological environment: the Bitouchov Granite
is intruding the Cambrian Zelezny Brod Volcanic
Complex.

Mineralization: not known.

FEDIUK, F. (1953): Geologicko-petrografické poméry v udoli Jizery mezi Spalovem a Bitouchovem
(Zeleznobrodsko). — Sbor. Ustt. Ust. geol. 20, 505-576. o
KETTNER, R. (1921): Geologie starého pohoii Zeleznobrodského v Podkrkonosi. — Sbor. St. geol. Ust. Cs.
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SCHASTOK, J. — GRANDMONTAGE, K. — KULICKI, C. (2004): The eastern continuation of the
Cadomian orogen: U-Pb zircon evidence from Saxo-Thuringian granitoids in south-western Poland and
the northern Czech Republic. — Int. J. Sci. (Geol. Rdsch.) 93, 773-781.

4.13. PACZYN ORTHOGNEISS

Regional position: Jizera-Krkonose Region of
the Lugicum. Equivalent of the Krkonose
Orthogneiss.

Rock types:

1. Paczyn Orthogneiss (felsic Orthogneisses)

—Na-rich  albite  granodiorite  and

metagranite.
2. Paczyn Quartz-amphibolites (hornblende
orthogneiss) — quartz-bearing gabbro,

quartz-diorite and tonalite.

References

Size and shape (on erosion level): 20 km?, sill-
like intrusion.

Age and isotopic data: Paczyn Orthogneiss 505
+ 5 Ma and 494 + 2 (U-Pb zircon).

Geological environment: in the East Krkonose
Metabasite Complex. Chemically close to both the
oceanic  plagiogranites and the anatectic
magmatites related to a volcanic arc environment.

Mineralization: not known.
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4.14. KRKONOSE-JIZERA COMPOSITE MASSIF (KJCM)

Krkonose-Jizera Composite Massif

Tanvald
Granite D
Fojtka Hybrid
Granodiorite F
[ ]
Liberec Jizera
Granite G2 Granite G1
| |
Harrachov Krkonose
Granite G3 Granite 4
Fig. 4.16. Krkonose-Jizera Composite — Massif

hierarchical scheme according to rock types.

Regional position: Krkonose-Jizera Crystalline
Complex —  Proterozoic-Lower  Palaeozoic
metasediments, metavolcanics and orthogneisses.

Rock types:

Composite Massif of three plutonic suites:
Suite A:

1. Jizera Granite — porphyritic medium-

grained biotite granite to granodiorite (G1).

2. Liberec Granite — porphyritic coarse-

grained biotite granite (G2).

3. Harrachov Granite —

biotite granite (G3).

medium-grained

4. Krkonose Granite — fine-grained biotite
granite (G4).
Suite B:

1. Fojtka Hybrid Granodiorite — porphyritic
medium to fine-grained hornblende-biotite
granodiorites to quartz diorite (F).

Suite C:

1. Tanvald Granite — medium-grained two-
mica alkali-feldspar granite (D).

In Polish part of the KICM four main granite

facies predominate (Borkowska 1966):

1. Porphyritic coarse-grained
granite,

2. Medium-grained granite,

3. Fine-to medium, equigranular
granite

4. Granophyric granite.
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Size and shape (on erosion level): over 1000
km® (70 x 10-20 km), long elliptical shape. An
inclined (from N to S) wedge-like (assymetric)
ethmolith (in thickness of 4 to 10 km) has been
interpreted from the gravity data for the
Krkonose-Jizera Composite Massif. The depth of
magma solidification is about 5—7 km (Dudek et
al. 1991).The shape of the Tanvald Granite can be
modelled as steeply inclined slab in length of ca
25 km with approximate thickness of some 2-3
km (based on gravity data).

Age and isotopic data: Jizera and Liberec
Granite 304-293 Ma (K-Ar biotite), 328, 312 £ 6
Ma and 330-325 Ma (Rb-Sr whole rock), 304 +
14 Ma (Pb-Pb zircon), 320 + 2 Ma (Ar-Ar biotite),
Krkonose Granite 310 £ 5 Ma (Rb-Sr whole

rock), Fojtka Hybrid Granodiorite 310 Ma (K-
Ar biotite), Tanvald Granite is intruded by the
Liberec Granite 312 £ 2 Ma (Ar-Ar muscovite),
321+ 14 Ma (U-Th-Pb monazite).
Micromonzodiorite dyke within the Krkonose
Granite in Polish part of the massif 318 (SHRIMP
U-Pb zircon). Porphyritic (Radomierza) granite
318.5 = 3.7 Ma (SHRIMP U-Pb zircon). Even-
grained (Meidzianka) granite 314.9 £ 4.5 Ma
(SHRIMP U-Pb zircon). Medium-grained (Fajka
Hill) granite 314.1 + 3.3 Ma (SHRIMP U-Pb

zircon), 304 + 2 Ma (SHRIMP U-Pb
reequilibrated zircon from a microgranular
enclave).

Kusiak et al. (2008): medium-grained porphyritic
granite — 313.0 £ 6.0 Ma (U-Pb zircon, SHRIMP).
Coarse-grained porphyritic granite — 308.7 + 4.7
Ma (U-Pb zircon, SHRIMP). Fine-grained granite
303.7 + 6.6 Ma (U-Pb zircon, SHRIMP).

Zoning: well defined subhorizontal
compositional and structural reverse zoning
(layering) — Jizera Granodiorite (upper layer) and
the Liberec granite (lower layer). Younger (G3
and G4) phases are asymmetrically located along
southern and eastern margins. N-S stratification
and distinct asymmetric zoning of the Tanvald
Granite. Transition of the porphyritic muscovite -
biotite granite at the northern endocontact with the



Liberec Granite into highly evolved (high Rb and (intrusive) sub-vertical southern contact plane of

F content) biotite-muscovite granite in the the Liberec Granite with the Tanvald Granite.

southern part of the Tanvald intrusion. Geological environment: Neoproterozoic two-
Contact aureole: pronounced up to 1.5 km wide mica schists and amphibolites, Cambrian-

zone, — biotite (hornblende) hornfelses, spotted Ordovician Jizera Orthogneiss and Ordovician-

schists with cordierite and andalusite in contact Silurian to Lower Devonian phyllites.

with the Tanvald Granite and Proterozoic-Lower Mineralization: W-Sn, Ba-F, U, Co, Cu, Ag.

Palacozoic = metasediments. ~ Almost  sharp Heat production (uWm?): Tanvald Granite

5.53, 2.81, Liberec Granite 3.95.

0 10 km

10 2 3 +«Pl 5 6 AF=

Fig. 4.17. Krkonose-Jizera Composite Massif geological sketch-map (adapted after Kozdroj et al. 2001). 1 — Jizera
Granite, 2 — Fojtka Granodiorite, 3 — Liberec Granite, 4 — Harrachov Granite, 5 — Krkonose Granite, 6 — Tanvald
Granite, 7 — faults.
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Krkonose-Jizera Granites (G1-G4)

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

n=42 Median Min Max QU1 QU3
SiO, 71.61 68.91 77.11 70.21 72.86
Ti0, 0.39 0.05 0.62 0.24 0.50
Al,O4 13.77 12.03 15.20 13.23 14.28
Fe,04 0.59 0.00 1.39 0.49 0.95
FeO 1.72 0.32 2.55 1.18 1.87
MnO 0.06 0.01 0.08 0.04 0.06
MgO 0.69 0.00 1.20 0.47 0.85
CaO 15 0.59 2.58 1.29 1.98
Na,O 3.34 2.95 3.82 3.23 3.47
K,O 4.54 3.26 5.22 4.29 4.75
P,05 0.11 0.00 0.66 0.08 0.14
Mg/(Mg+Fe) 0.35 0.00 0.48 0.28 0.38
K/(K+Na) 0.47 0.37 0.53 0.45 0.49
Nor.Or 28.05 20.18 31.88 26.22 29.07
Nor.Ab 31.03 27.37 35.35 30.34 32.37
Nor.An 8.13 -0.19 12.45 5.92 9.48
Nor.Q 29.05 22.30 37.06 26.00 31.44
Na+K 204.82 184.82 218.77 200.76 207.01
*Si 176.58 140.71 215.74 158.68 187.75
K-(Na+Ca) -41.32 -78.98 -4.23 -54.62 -27.91
Fet+tMg+Ti 53.12 12.60 79.51 40.14 62.65
Al-(Na+K+2Ca) 6.39 -11.94 33.75 -1.04 13.83
(Na+K)/Ca 6.49 4.66 20.12 5.86 8.92
A/CNK 1.03 0.97 1.24 1.00 1.06

Trace elements (mean values in ppm): Krkonose-Jizera Granite —Ba 11, Ce 30, Cr 44, Cu 45, La 14,
Nb 20, Ni 5, Pb 58, Rb 336, Sr9, Ta 8, Th 38, U7, Y 23, Zn 15, Zr 59 (Lorenc et al. 1998).

Jizera Granite (G;) — Pb 50, Ga 18, Ni <10, V 33, Co <10, W 51, Sn 12, Zr 146, Rb 219, Sr 170, Nb
12, U 4.0 (Klominsky 1969).

Liberec Granite (G,) — Pb 26, Ga 14, Ni <10, V 16, Co <10, W 22, Sn 15, Zr 125, Rb 239, Sr 112, Nb
11, U 5.1 (Klominsky 1969).

Harrachov Granite (G3;) — Pb 12, Ga 14, Ni <10, Co <10, W 15, Sn 14, Zr 100, Rb 246, Sr 186, Nb
12, U 3.8 (Klominsky 1969).

Krkonose Granite (G,) — Pb 23, Ga 15, Ni <10, Co <10, W 17, Sn 35, Zr 25, Rb 277, Sr 50
(Klominsky 1969).

Tanvald Granite

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

n=10 Median Min Max QU1 QU3
SiO, 74.43 73.77 75.15 74.18 74.65
TiO, 0.05 0.01 0.15 0.04 0.07
AL Os 14.28 13.61 14.63 14.26 14.41
Fe,04 0.31 0.01 0.49 0.21 0.32
FeO 0.68 0.43 0.97 0.60 0.73
MnO 0.07 0.04 0.09 0.05 0.08
MgO 0.07 0.02 0.20 0.05 0.07
CaO 0.27 0.19 0.88 0.21 0.46
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Na,O 4.00 3.53 4.41 3.89 4.12
K,O 4.19 4.07 4.86 4.17 4.29
P,0s 0.12 0.07 0.15 0.10 0.13
Mg/(Mg+Fe) 0.11 0.04 0.23 0.09 0.12
K/(K+Na) 0.41 0.38 0.46 0.40 0.42
Nor.Or 25.33 24.56 29.14 25.14 25.94
Nor.Ab 36.81 32.42 40.45 35.75 37.78
Nor.An 0.51 0.09 3.97 0.31 1.52
Nor.Q 31.15 29.58 33.70 30.35 32.65
Na+K 217.62 211.38 237.43 213.34 224.95
*Si 183.94 174.12 199.81 178.69 193.16
K-(Na+Ca) -43.86 -59.99 -30.66 -49.77 -43.16
Fe+Mg+Ti 15.65 10.01 23.26 13.77 18.22
Al-(Na+K+2Ca) 46.22 23.03 59.21 41.22 50.38
(Na+K)/Ca 32.51 13.56 70.08 24.73 55.77
A/CNK 1.21 1.10 1.28 1.18 1.23

Trace elements (mean values in ppm): Tanvald Granite — B 18, Ba 9, Be 4.5, Co 13, Cr 15, Cs 14.5,Cu
7,Ga22, Hf 6.1, Ni 7, Nb 22, Pb 16, Rb 474,Sc¢ 7,Sn 15,Sr 7, Y 16, Zn 43, Zr 18, Pb <10, Ga 22, Ni
<10, Co <10, W 5,V 15,Sn 28, Zr 8, Rb 362, Sr 90, Nb 25, U 4.2 (Klominsky 1969).

Fojtka Hybrid Granodiorite

Quartz-poor, sodic, metaluminous, melano-mesocratic, I-type, I-series,
granodiorite

471FOJ 472F0J 473FO0J 474F0J
Si0, 67.63 60.36 69.02 62.26
TiO, 0.72 1.30 0.57 0.98
Al,O4 13.88 14.97 14.22 15.78
Fe,0; 0.77 1.09 0.54 1.13
FeO 3.00 5.30 2.69 4.31
MnO 0.07 0.11 0.07 0.12
MgO 1.60 3.14 1.00 1.76
CaO 2.63 5.39 2.51 4.02
Li,O n.d. n.d. n.d. n.d.
Na,O 3.38 3.41 3.29 3.67
K,O 429 3.03 4.40 3.51
P,Os 0.18 0.30 0.15 0.41
Mg/(Mg+Fe) 0.43 0.47 0.35 0.37
K/(K+Na) 0.46 0.37 0.47 0.39
Nor.Or 27.10 19.78 27.50 22.42
Nor.Ab 32.46 33.83 31.25 35.62
Nor.An 12.69 27.36 12.13 18.64
Nor.Q 22.09 10.66 24 .42 14.88
Na+K 200.16 174.37 199.59 192.95
*Si 143.77 96.42 153.48 104.66
K-(Na+Ca) -64.88 -141.82 -57.50 -115.59
Fe+Mg+Ti 100.15 181.66 76.18 130.13
Al-(Na+K+2Ca) -21.38 -72.62 -9.85 -26.44
(Na+K)/Ca 427 1.81 4.46 2.69
A/CNK 0.94 0.82 0.98 0.95

Trace elements (mean values in ppm): Fojtka Hybrid Granodiorite — Pb <10, Ga 11, Ni 17, Co 14, W
<10,V 59, Sn 17, Zr 90, Rb 180, Sr 210, Nb 6 (Klominsky 1969).
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Harrachov Granite, 4 — Krkonose Granite, 5 — Tanvald Granite, 6 — Fojtka Hybrid Granodiorite.

Polish part of the KrkonoSe-Jizera Composite Massif

Krkonos$e Central Granite

Quartz-rich, sodic/potassic, low peraluminous, mesocratic, S-type granite

n=9 Median Min Max QU1 QU3
SiO, 72.22 69.57 75.93 70.22 72.31
TiO, 0.31 0.14 0.39 0.23 0.37
AL Os 13.25 12.16 14.49 13.03 14.06
Fe,O300 2.22 1.43 2.69 1.68 2.47
MnO 0.05 0.02 0.06 0.04 0.05
MgO 0.77 0.29 0.93 0.65 0.85
CaO 1.24 0.33 1.69 0.68 1.41
Na,O 3.38 2.92 3.87 3.01 343
K,O 4.45 3.26 5.49 4.08 491
P,05 0.10 0.04 0.15 0.06 0.12
Mg/(Mg+Fe) 0.40 0.28 0.49 0.38 0.41
K/(K+Na) 0.48 0.36 0.55 0.44 0.52
Nor.Or 27.03 20.22 33.87 25.50 30.34
Nor.Ab 31.67 27.43 36.49 28.64 32.50
Nor.An 5.63 1.34 8.38 3.06 6.37
Nor.Q 31.12 27.78 36.49 30.07 32.18
Na+K 198.48 188.01 213.37 194.96 208.07
*Si 183.86 162.99 212.73 174.24 187.20
K-(Na+Ca) -28.42 -85.80 13.87 -48.97 -12.44
Fe+Mg+Ti 52.46 26.87 59.31 41.03 55.90
Al-(Na+K+2Ca) 19.87 4.36 51.95 14.63 28.49
(Nat+K)/Ca 9.58 6.44 36.26 7.75 15.50
A/CNK 1.09 1.03 1.24 1.07 1.13

Trace elements (mean values in ppm): Krkonose Central Granite — Cu 11, Pb 26, Zn 37, As 6, W 11,

Ni4, Cr 15,V 19, Nb 14, Ba 351, Rb 262, Sr 16, Zr 140, Hf 4.5, Th 26, U 4.
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KrkonoSe Range Granite (equivalent to the Jizera Granite)

Quartz-rich, sodic/potassic, peraluminous, mesocratic, S-type granite

n="7 Median Min Max QU1 QU3
SiO, 74.20 69.22 78.85 70.10 74.76
TiO, 0.34 0.02 0.46 0.27 0.36
AL Os 13.52 11.94 14.72 12.79 14.00
FepO340¢ 2.17 0.21 3.04 1.86 2.20
MnO 0.05 0.01 0.07 0.04 0.05
MgO 0.80 0.12 1.14 0.67 0.85
CaO 1.29 0.40 1.83 0.90 1.44
Na,O 3.34 2.10 3.59 3.06 3.40
K,O 4.04 3.80 6.53 3.93 4.68
P,05 0.12 0.03 0.18 0.11 0.15
Mg/(Mg+Fe) 0.41 0.40 0.52 0.41 0.43
K/(K+Na) 0.45 0.42 0.67 0.42 0.48
Nor.Or 25.26 23.06 39.31 23.91 28.24
Nor.Ab 30.64 19.21 33.51 28.25 32.00
Nor.An 5.53 1.83 8.53 3.79 6.32
Nor.Q 32.95 28.19 38.40 29.43 33.36
Na+K 199.17 184.66 207.15 192.66 199.29
*Si 196.91 168.81 226.27 173.19 199.16
K-(Na+Ca) -43.03 -63.92 63.75 -63.61 -24.46
Fe+Mg+Ti 51.67 5.86 70.28 43.31 52.79
Al-(Na+K+2Ca) 24.82 13.80 47.37 15.15 26.26
(Nat+K)/Ca 8.50 5.90 28.94 6.39 9.97
A/CNK 1.11 1.06 1.22 1.08 1.12

Trace elements (mean values in ppm): Krkonose Range Granite — Cu 8, Pb 20, Zn 40,As 4, W 8, Ni
6.4, Cr 23, Nb 14, Ba 340, Rb 221, Sr 135, Zr 141, Hf 4.4, Th 2.3, U 4.3.

Krkono$e Granophyric Granite (equivalent to the Harrachov Granite)

Quartz-rich, sodic/potassic, low peraluminous, leucocratic, S-type granite

n=9 Median Min Max QU1 QU3
SiO, 76.37 73.32 76.68 75.22 76.45
TiO, 0.07 0.06 0.29 0.07 0.08
ALO; 12.79 12.11 13.06 12.57 12.99
Fe)0510t 0.78 0.68 1.94 0.74 0.81
MnO 0.03 0.02 0.17 0.02 0.05
MgO 0.02 0.00 0.72 0.00 0.06
CaO 0.64 0.62 1.34 0.63 0.67
Na,O 3.83 3.28 4.23 3.62 4.05
K,0O 4.52 422 5.29 4.40 4.94
P,05 0.01 0.01 0.09 0.01 0.02
Mg/(Mg+Fe) 0.05 0.01 0.42 0.01 0.13
K/(K+Na) 0.44 0.40 0.50 0.42 0.46
Nor.Or 27.12 25.70 31.73 26.45 29.53
Nor.Ab 34.76 30.89 38.61 33.91 36.82
Nor.An 3.19 3.04 6.36 3.08 3.28
Nor.Q 32.35 28.83 34.50 31.76 32.39
Na+K 226.54 195.44 228.69 224.62 227.37
*Si 190.96 165.48 199.46 188.07 191.37
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K-(Na+Ca) -40.14 -67.74 -11.75 -45.78 -29.55
Fe+Mg+Ti 10.74 9.87 45.82 10.25 13.87
Al-(Na+K+2Ca) 3.80 -25.73 6.08 341 4.75
(Na+K)/Ca 19.09 8.18 20.69 18.42 20.17
A/CNK 1.02 0.91 1.02 1.01 1.02

Trace elements (mean values in ppm): Krkonose Granophyric Granite — Cu 10, Pb 49, Zn 11, As 5, Sn

39, Cr 20, Nb 19, Ba 16, Rb 304, Sr 10, Zr 65, Hf 4.3, Th 30, U 20.
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Fig. 4.19. Krkonose-Jizera Composite Massif (Polish part) ABQ and TAS diagrams. 1 — KrkonoSe Central Granite, 2 —

Krkonose Range Granite, 3 — Granophyric Granite.

E. KACZAWA REGION (INCLUDING THE FORE-SUDETIC BLOCK)

The Kaczawa metamorphic complex and Fore-Sudetic Block comprise pre-Variscan gneisses of
probable magmatic origin (Strzelin Porphyritic Gneiss, the Gos$ciecice Augen Gneiss and
Doboszowice Gneiss). The Wadroze Wielkie Gneiss (intrude a low-grade Palaeozoic complex) and
intrusions of post-kinematic Variscan granitoids: the Zelezniak (Bukowinka) Stock, the Strzegom-

Sobdtka Massif, and the Lipowe Hills Stock.

References
MAZUR, S. — ALEKSANDROWSKI, P. — TURNIAK, K. — AWDANKIEWICZ, M. (2007): Geology,

tectonic evolution and Late Palacozoic magmatism of Sudetes — an overview. In: Kozlowski, A. —
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4.15. ZELEZNIAK (BUKOWINKA) STOCK
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Fig. 4.20. Zelezniak (Bukowinka) Stock geological
sketch-map (adapted according to Mikulski 2005). 1 —
Bukowinka Granite, 2 — Dacite porphyry, 3 — Quartz-
sulphide veins.

Regional position: Late-Carboniferous
hypabyssal (high-level) volcano-plutonic intrusion
in Lower Palaeozoic schists along a fault system
bounding the Swierzawa and Bolkow tectonic
units.

Rock types:

Group 1 - fine-grained subvolcanic facies
(rhyolites, rhyodacites, dacites and
trachyandesites).

Group 2 — medium-grained hybabyssal facies
(porphyritic microgranitoids).
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1. Zelezniak Microgranite
porphyritic monzogranite.

2. Zelezniak Granodiorite — equigranular,
coarse-grained biotite-hornblende
granodiorite.

3. Bukowinka Granite — £ porphyritic biotite-
hornblende fine-to medium-grained
monzogranite.

4. Kersantite.

5. Rhyolite, rhyodacite, dacite, trachyandesite.

Size and shape (on erosion level): a fairly
irregular star-like shape composed of its core, ca.
3 km® large, and a number roughly radially
arranged dykes, several hundreds of meters thick
and up to 7 km long. The core 500 m in diameter.
The presence of the diathermal breccias suggests
they are remnants of a chimney pipe. The
intrusion may represent a multi-pulse injection
lava dome, from which short-lived volcanic
venting of material to the surface.

Age and isotopic data: Zelezniak Microgranite
315 £ 1.8 Ma, 316 = 1.2 Ma (U-Pb SHRIMP
zircon), 2598.2 + 4.6 Ma, 2063 + 13 Ma (inherited
zircon), Bukowinka Granite 307.2 = 4.4 Ma (Pb-
evaporation zircon). Molybdenite 304 + 1 Ma and
309 = 1 Ma (Re-Os). Au-As-Cu mineralization at
Stara Gora 317 = 17 Ma, 316.6 + 0.4 Ma
(arsenopyrite).

Geological environment: Lower Palaeozoic
greenschist-facies metavolcanic rocks.

Contact aureole: a broad thermal aureole NE of
the stock indicates subsurface extension of the
intrusion.

Zoning: numerous radiating kersantite dykes
cut the intrusion and extends outwards to a radius
of 7 km.

Mineralization:  Au-As-Cu  Stara  Gora
(Altenberg) deposit agenetically linked to the
intrusion.

fine-grained
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Fig. 4.21. Zelezniak Hill Massif ABQ and TAS diagrams. 1 — Zelezniak Granite, 2 — Zelezniak Granodiorite.
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Zelezniak Granite

Quartz-normal, sodic, peraluminous, mesocratic, S-type granite

n=8

Median Min Max QU1 QU3
SiO, 72.32 70.81 72.65 71.20 72.49
TiO, 0.26 0.20 0.32 0.24 0.28
AL Os 14.54 13.09 15.71 13.48 14.85
Fe,Ostot 2.38 2.17 2.67 2.18 2.46
MnO 0.04 0.03 0.09 0.04 0.05
MgO 0.45 0.34 0.85 0.43 0.58
CaO 1.01 0.13 1.61 0.20 1.41
Na,O 3.48 2.34 4.14 3.02 3.52
K,O 4.04 3.65 4.67 3.91 4.58
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P,0s 0.11 0.08 0.13 0.09 0.11
Mg/(Mg+Fe) 0.28 0.22 0.40 0.25 0.34
K/(K+Na) 0.44 0.37 0.56 0.41 0.47
Nor.Q 29.89 2891 39.35 29.14 33.97
Nor.Or 24.81 22.40 28.47 23.82 28.20
Nor.Ab 32.42 21.99 38.62 28.45 32.62
Nor.An 4.45 -0.02 7.35 0.14 6.61
Na+K 197.44 172.33 212.10 193.88 211.09
*Si 175.00 169.74 227.34 173.30 198.74
K-(Na+Ca) -38.93 -74.11 18.99 -65.09 -27.49
Fe+Mg+Ti 44.71 41.39 56.42 42.36 45.09
Al-(Na+K+2Ca) 29.82 2.33 130.56 5.39 77.75
(Na+K)/Ca 8.65 7.05 74.34 7.14 38.18
A/CNK 1.13 1.02 1.76 1.03 1.39

Trace elements (in ppm): Zelezniak Granite — Sr 252, Y 15.5, S¢ 5.05, Be 2, V 21, Co 89, Cu 23, Zn
118, Ga2l,Ge 1.6, As 17, Rb 136, Zr 162, Nb 12, Sn 2.
Zelezniak Granodiorite — Sr 483,Y 17, Sc 6, Be 1.5, V 53, Co 55, Ga 22, Ge 2, As 10, Rb 91, Zr 166,

Nb 11, Sn 3.

4.16. STRZEGOM-SOBOTKA COMPOSITE MASSIF
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I
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Leucogranite
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Fig. 4.22. Strzegom-Sobotka Massif hierarchical scheme.

Regional position: Isolated intrusion in the
Kaczawa region of the Lugicum.

Rock types:

1. Paszowice Leucogranite — aplitic albite-
muscovite leucogranite.

2. Strzegom Granite — biotite-hornblende granite
— granodiorite (predominant type). The fine-
grained variety is so-called Zimnik Granite.

Fig. 4.23. Strzegom-SobotkaComposite Massif geological
sketch-map (adapted after Puziewitz 1990). 1 — biotite
granite, 2 — Wierzbno Granite, 3 — Strzegom Granite, 4 —
Chvatkow Granodiorite, 5 — outline of the Strzegom-
Sobotka Massif under the sedimentary cover.

3. Wierzbno Granite — two-mica granite (foliated
texture).

4. Strzeblow  (Chvatkow)  Granodiorite —
medium-grained biotite granodiorite. Zazany
Tonalite is of the biotite granodiorite varieties.

5. Biotite granite.

Petrographic and geochemical differences
among granitoids suggest that they represent
separate magma batches of different origin and
crystallization history.

Size and shape: 280 km? (45 x 8 km), elliptical,
in SW outlined by NW-SE trending fault. The semi-
hidden massif under younger sedimentary cover
consists of several outcrops showing a different
petrographic composition.

Age and isotopic data: Upper Carboniferous to
Lower Permian age. Strzegom Granite-Granodiorite
271-280 Ma (Rb-Sr whole rock), 278 + 7 Ma and
281 + 12 Ma (Rb-Sr whole rock) Paszowice Granite
326 Ma (Rb-Sr whole rock) and two-mica granite
are older and have a weak foliation. The other facies
show younger ages ~ 280 Ma (Rb-Sr whole rock).
324 £ 7 Ma (Rb-Sr biotite), 309.1 + 0.8 Ma and
306.4 £ 0.8 Ma (U-Pb monazite and xenotime),
Strzegom Granite 302.9 + 2.2 Ma (Pb-evaporation
zircon), K-Ar cooling ages: biotite granodiorite
308.8 £ 4.6 Ma and 305.5 + 4.3 Ma, hornblende-
biotite monzogranite 291.0 + 4.4 Ma and 298.7 +
5.2 Ma, biotite monzogranite 294.2 + 4.3 Ma.

Geological  environment: Slgza  Cambrian
ultramafics and mafics, Ordovician schists
metamorphosed up to amphibolite facies
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(Devonian  -Lower  Carboniferous) phyllites, Zoning: distinct compositional zonation. Marginal
metaarkoses and quartzites. zone in eastern part consists of leucogranite and

Contact aureole: strong thermal transformation of ~ gradually changes into biotite granodiorites to the
country rocks into amphibolite facies. west.

Mineralization: Sn.
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Strzegom Granite

Quartz-normal, sodic, metaluminous, mesocratic, I-type, I-series, granite

n=9 Median Min Max QU1 QU3
Si0, 72.21 69.34 74.82 70.85 74.00
TiO, 0.26 0.15 0.47 0.21 0.34
Al,O4 13.60 13.05 15.09 13.16 14.86
Fe,O5 0.31 0.15 1.12 0.21 0.33
FeO 1.70 1.31 3.22 1.54 2.42
MnO 0.05 0.01 0.14 0.03 0.07
MgO 0.41 0.28 1.00 0.35 0.49
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CaO 1.55 1.40 3.16 1.53 1.70
Na,O 4.01 3.37 4.44 3.83 4.32
K,0 5.08 3.54 5.29 4.72 5.14
P,05 0.03 0.00 0.12 0.03 0.07
Mg/(Mg+Fe) 0.27 0.15 0.39 0.20 0.30
K/(K+Na) 0.44 0.37 0.50 0.44 0.45
Nor.Or 30.17 21.51 31.89 28.41 31.17
Nor.Ab 37.03 31.10 41.05 35.04 39.12
Nor.An 7.53 6.26 15.38 7.16 8.26
Nor.Q 23.14 18.09 28.23 20.67 27.45
Na+K 226.93 204.56 252.69 223.81 240.49
*Si 144.55 123.40 172.85 129.74 169.23
K-(Na+Ca) -53.02 -111.16 -29.22 -55.82 -51.02
Fet+tMg+Ti 47.86 32.94 68.37 37.25 63.39
Al-(Na+K+2Ca) -25.44 -34.04 -10.80 -32.60 -21.44
(Na+K)/Ca 8.10 3.63 10.12 7.36 8.59
A/CNK 0.92 0.89 0.96 0.90 0.93
Th 12, U 7.5.
Wierzbno Granite
Quartz-normal, sodic-potassic, moderately peraluminous, leucocratic, granite

n=_§ Median Min Max QU1 QU3
SiO, 73.86 72.48 74.40 73.30 74.20
TiO, 0.17 0.00 0.30 0.05 0.20
AlLO; 13.70 13.39 15.77 13.67 14.00
Fe,0; 0.47 0.14 1.45 0.40 0.82
FeO 0.92 0.00 1.15 0.71 1.01
MnO 0.02 0.00 0.05 0.00 0.03
MgO 0.29 0.21 0.53 0.27 0.37
CaO 0.86 0.44 2.23 0.70 1.10
Na,O 3.58 3.07 4.43 3.49 3.63
K,0 4.80 3.75 5.30 4.22 5.13
P,0s 0.07 0.02 0.41 0.03 0.11
Mg/(Mg+Fe) 0.24 0.21 0.80 0.22 0.33
K/(K+Na) 0.45 0.44 0.50 0.44 0.47
Nor.Or 28.91 22.92 31.80 25.49 31.09
Nor.Ab 32.85 28.52 40.49 32.04 33.32
Nor.An 3.86 2.05 10.84 3.07 5.40
Nor.Q 29.12 22.48 39.20 27.08 31.31
Na+K 217.44 178.69 254.85 202.22 227.09
*Si 174.33 138.93 228.84 162.70 186.62
K-(Na+Ca) -34.81 -53.38 -17.36 -51.73 -27.35
Fet+tMg+Ti 30.79 11.08 41.21 26.97 34.80
Al-(Na+K+2Ca) 8.81 -34.02 115.31 -1.74 17.17
(Na+K)/Ca 14.01 5.47 22.77 7.04 14.81
A/CNK 1.05 0.89 1.60 1.00 1.07
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Strzeblow Granodiorite

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

grd1214 | grd210S | grd216S | grd225S
Si0, 69.75 68.80 66.75 63.96
TiO, n.d. 0.45 0.23 0.76
Al,O; 14.94 15.80 13.44 15.88
Fe, 03 1.42 0.62 2.96 1.93
FeO 2.03 2.70 4.98 3.68
MnO n.d. 0.06 n.d. 0.02
MgO 0.63 0.40 1.10 1.42
CaO 1.55 2.81 1.77 4.80
Na,O 3.89 3.75 3.45 4.39
K,O 4.78 4.44 4.30 2.18
P,0O5 n.d. n.d. 0.35 0.20
Mg/(Mg+Fe) 0.25 0.18 0.20 0.32
K/(K+Na) 0.45 0.44 0.45 0.25
Nor.Or 29.24 27.03 27.25 13.55
Nor.Ab 36.16 34.70 33.22 41.47
Nor.An 7.96 14.37 6.94 23.67
Nor.Q 22.44 20.65 22.76 16.03
Na+K 227.02 215.28 202.63 187.95
*Si 141.51 133.00 146.64 109.82
K-(Na+Ca) -51.68 -76.85 -51.59 -180.97
Fe+Mg+Ti 61.69 60.93 136.62 120.19
Al-(Na+K+2Ca) 11.09 -5.22 -1.82 -47.29
(Na+K)/Ca 8.21 4.30 6.42 2.20
A/CNK 1.04 0.98 1.02 0.88
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Fig. 4.24. Strzegom-Sobotka Massif ABQ and TAS diagrams. 1 — Strzegom Granite, 2 — Strzeblow (Lazany)
granodiorite to tonalite, 3 — Wierzbno Granite.
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4.17. LIPOWE HILLS STOCK

Age and isotopic data: 329 + 11 Ma (Rb-Sr whole
rock).
Size and shape (on erosion level): small bodies of

Regional position: within the Fore-Sudetic Block,
a part of the Niemcza crystalline complex, close
spatial relationship to the Strzelin Massif.

Rock types: unknown shape (the largest outcrop 1 x 0.5 km).
Gorka Sobotecka Granite — muscovite-biotite Geological environment: augen orthogneiss,
granite. sillimanite gneiss, migmatitic gneiss and mylonitic

gneiss.
Contact aureole: sharp and discordant contacts

Lipowe Hills Granodiorite — fine-grained
granodiorite and medium-grained biotite tonalite

(sills and dykes?). although transition zones can also be present.
Mineralization: no indications.
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Fig. 4.25. Lipowe Hills Stock ABQ and TAS diagrams. 1 — Gorka Sobotecka Granite, 2 — Lipowe Hills Granodiorite.
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4.18. OLESNICE-KUDOWA MASSIF

Size and shape (on erosion level): 120 km’,
tectonic contact in the west, sheet-like body
| dipping to the east.
[ | Age and isotopic data: Olesnice Granodiorite
I Olesnice Granodiorite I I Kudowa Granodiorite 360 + 18 Ma (K-Ar biotite). Kudowa
Granodiorite 344 £ 17 Ma (K-Ar biotite).
Olesnice-Kudowa Massif 331 = 11 Ma (Rb-Sr

Olesnice-Kudowa Massif

Fig. 4.26. Hierarchic scheme of the Olesnice-Kudowa

Massif according to rock types.

Regional position: composite intrusion between
Nové M¢ésto and Stronie units (Lugicum Zone).

Rock types:

1. Olesnice (Older) Granodiorite — porphyritic
biotite granodiorite (older facies).
Kudowa (Younger) Granodiorite —
leucocratic granodiorite to granite (younger
facies).

2.
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whole rock).
The granodiorite pebbles in Upper Carboniferous
conglomerate.

Geological environment: Stronie Unit of albite
mica schists, partly feldspathized, greenschists,
phyllites and the Nové Mésto Unit on the W
(amphibolites).

Zoning: Distinct concentric compositional
zoning, in central parts more mafic Olesnice



Granodiorite and Kudowa Granodiorite at the

periphery.
Mineralization: no indications.

Fig. 4.27. Olesnice-Kudowa Massif geological sketch-
map (adapted after Opletal et al. 1980). 1 — Kudowa
Granodiorite, 2 — Olesnice Granodiorite, 3 — faults, 4 —
state border.
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Olesnice Granodiorite

Large variation of chemical composition. Quartz-poor, sodic, weakly
eraluminous, mesocratic, S-type, M-series, granodiorite
n=12 Median Min Max QU1 QU3
SiO, 66.60 61.96 68.82 66.19 67.00
Ti0, 0.43 n.d. 0.73 0.00 0.47
ALLOs 15.68 15.04 18.34 15.19 17.07
Fe,05 0.81 0.40 2.48 0.62 1.80
FeO 2.00 1.62 4.09 1.79 2.18
MnO 0.00 0.00 0.05 0.00 0.04
MgO 1.89 1.08 4.43 1.58 2.56
CaO 2.24 0.97 3.24 1.40 2.60
Na,O 4.39 3.86 5.37 4.15 5.01
K,O 3.33 1.85 5.20 2.53 3.49
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P,0s 0.13 0.00 0.27 0.06 0.15
Mg/(Mg+Fe) 0.55 0.35 0.63 0.46 0.59
K/(K+Na) 0.31 0.23 0.46 0.25 0.34
Nor.Or 20.45 11.46 31.51 15.55 21.76
Nor.Ab 40.98 36.73 50.49 39.05 47.68
Nor.An 10.72 4.67 16.65 5.50 12.14
Nor.Q 16.90 8.59 28.73 12.43 19.58
Na+K 21341 173.20 246.29 209.26 223.50
*Si 119.50 90.86 174.24 96.05 134.48
K-(Na+Ca) -139.16 -162.99 -44.93 -159.60 -91.11
Fe+Mg+Ti 98.29 78.05 207.09 81.93 108.27
Al-(Na+K+2Ca) 16.82 -39.03 94.33 7.64 24.35
(Na+K)/Ca 5.22 3.36 12.21 4.52 6.78
A/CNK 1.08 0.89 1.39 1.03 1.10

Th-22, U - 8 (ppm).

Kudowa Granodiorite to Granite

ranite

Quartz-normal, sodic, metaluminous, leucocratic, S-type, M-series,
n=14 Median Min Max QU1 QU3

Si0, 72.06 70.01 75.13 70.79 73.56
TiO, n.d. 0.00 0.19 0.00 0.00
Al,O4 14.16 13.51 16.97 13.71 14.61
Fe,0; 1.13 0.10 1.58 0.82 1.34
FeO 0.30 0.13 1.52 0.17 1.03
MnO 0.00 0.00 0.05 0.00 0.00
MgO 0.44 0.03 1.51 0.22 0.78
CaO 1.53 1.02 3.16 1.30 1.92
Na,O 4.45 3.56 5.55 4.04 4.93
K,0 3.90 1.11 5.11 3.71 4.12
P,O:s 0.05 0.00 0.16 0.00 0.06
Mg/(Mg+Fe) 0.36 0.04 0.58 0.29 0.48
K/(K+Na) 0.35 0.12 0.47 0.33 0.40
Nor.Or 23.50 6.64 30.53 22.06 23.89
Nor.Ab 40.75 32.56 50.03 37.77 44.15
Nor.An 6.78 2.89 15.11 5.49 7.94
Nor.Q 24.05 20.56 31.43 22.81 25.76
Na+K 226.89 193.95| 257.87 215.79| 233.83
*Si 145.98 130.00 187.70 137.88 | 157.74
K-(Na+Ca) -97.14| -191.57| -37.24 -111.060 -77.01
Fe+Mg+Ti 27.72 16.57 73.47 21.77 53.93
Al-(Na+K+2Ca) -15.21 -58.24 56.55 -26.82 10.85
(Na+K)/Ca 8.30 3.83 14.18 4.90 9.13
A/CNK 0.95 0.82 1.20 0.91 1.04
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Fig. 4.28. Olesnice-Kudowa Massif ABQ and TAS diagrams. 1 — Olesnice Granodiorite, 2 — Kudowa Granodiorite to

Granite.

4.19. NOVY HRADEK STOCK

Regional position: Isolated body in the Orlické
Hory-Ktodzko Dome area, northeast Bohemia
(Lugicum).

Rock types:

Novy  Hrddek  Granite (Cermna  Granite)
leucocratic alkali-feldspar granite — three textural
varieties with gradational relation. Narrow rim of
the leucocratic Q-diorite in the endocontact.

Age and isotopic data: Novy Hradek Granite 360
+ 18 Ma ( K-Ar biotite), Upper Carboniferous
cover.

Size and shape (on erosion level): 12 km® (6 x
2.5 km), elliptical shape.

Geological environment: Nové Mésto unit of the
Neoproterozoic age. It is represented by phyllites
and metabasites affected by contact metamorphism.

Contact aureole: 100—150 m wide, parallel with
margin of the intrusion.

Zoning: distinct textural and compositional con-
centric zoning (marginal massive variety and central
foliated variety) with gradational relation. Increase
of acidity towards the margin in SE direction.

Mineralization: no indications.

References

_Dobrosov

1
2
3l
4
5= ]
6l -]

Fig. 4.29. Novy Hradek Stock geological sketch-map
(adapted after Opletal et al. 1980). Novy Hradek
Granite: 1 — strongly foliated granite, 2 — moderately
foliated granite, 3 — unfoliated granite, 4 — metamorphic
country rocks, 5 — faults, 6 — state border.
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Novy Hradek Granite

Quartz-rich, sodic, strongly peraluminous, leucocratic, S-type, M-series, alkali-
feldspar granite to granite

544Novh 545Novh| 549Novh| 546Novh| 547Novh| 548Novh
SiO, 75.10 76.41 72.40 75.28 75.55 75.15
TiO, 0.14 0.08 0.35 0.11 n.d. n.d.
Al,O4 13.51 12.79 14.35 13.03 13.13 14.32
Fe,04 0.75 0.94 1.81 0.80 1.31 2.18
FeO 0.70 0.46 1.32 0.44 0.17 0.30
MnO 0.11 0.10 0.02 0.10 n.d. n.d.
MgO 0.07 0.02 0.62 0.05 0.04 0.81
CaO 0.07 0.05 0.37 0.10 0.41 0.70
Na,O 4.50 4.67 4.62 4.48 3.89 3.57
K,0O 4.30 4.20 3.10 n.d. 5.12 3.46
P,0Os 0.02 0.02 0.07 0.01 0.14 n.d.
Mg/(Mg+Fe) 0.08 0.02 0.27 0.07 0.05 0.39
K/(K+Na) 0.39 0.37 0.31 0.00 0.46 0.39
Nor.Or 25.78 25.03 18.83 0.00 30.60 20.84
Nor.Ab 41.00 42.30 42.65 4325 35.33 32.68
Nor.An 0.22 0.12 1.41 0.46 1.12 3.54
Nor.Q 30.06 30.92 30.61 48.76 30.72 36.29
Na+K 236.51 239.87 21491 144.57 234.24 188.67
*Si 179.29 183.44 182.36 271.88 180.02 219.93
K-(Na+Ca) -55.16 -62.41 -89.86 -146.35 -24.13 -54.22
Fet+tMg+Ti 22.64 19.68 60.83 18.77 19.77 51.59
Al-(Na+K+2Ca) 26.30 9.51 53.70 107.75 8.99 67.58
(Na+K)/Ca 189.48 269.04 32.57 81.07 32.04 15.11
A/CNK 1.11 1.04 1.24 1.73 1.05 1.32
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Fig. 4.30. Novy Hradek Stock ABQ and TAS diagrams. Novy Hradek Granite.
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Fig. 4.31. Odra Fault Granitoids geological sketch-map in the basement of the sedimentary cover (after Oberc-
Drziedzic et al. (1999). 1 — Odra Fault Granitoids, 2 — faults.

4.20. ODRA FAULT INTRUSIONS

Regional position: Several subsurface granitoid Grodkow Granite — biotite granite (resembles the
massifs and stocks (under a sedimentary cover) Strzelin granites) to tonalite.
along the Odra Fault Zone (ca. 200 km long and up Size and shape: several oval massifs and stocks
to 20 km wide), a Permian-Mesozoic horst outlining  on the area of 600 km® (mostly under the
the northeastern edge of the Bohemian Massif. sedimentary cover).

Rock types: Age and isotopic data: Szprotawa Granitoids
Gubin Granodiorite — biotite granodiorite to granite. ~ (Leszno Dolne Granite) 344 + 1 Ma (U-Pb zircon),
Szprotawa  Granodiorite —  medium-grained  Permian sedimentary deposits in the cover,
hornblende-biotite granodiorite to granite. Grodkow Granitoids 332-338 Ma (Rb-Sr whole
Sroda Slgska Monzonite — hornblende-biotite quartz  rock), Sroda Slaska (Przedmoscie) Monzonite 344 +
monzonite to quartz monzodiorite. 1 Ma (Pb-U zircon).

Wroctaw Monzonite — quartz monzonite to granite. Contact aureole: schistose hornfelses.

Mineralization: traces of molybdenite.
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Odra Fault Granitoids

Gubin Granite — quartz-normal, sodic, metaluminous, mesocratic, I-type granite
Szprotawa Granodiorite — quartz-normal, potassic, meta/per-aluminous, I-type

granodiorite

Wroctaw Monzonite — quartz-normal, sodic/potassic, meta/peraluminous, I-type

quartz monzonite

Gubin Granite Szprotawa Wroclaw Monzonite
Granodiorite
Sample Przyb1/1477 | Zarkow2/993 | Leszno268 | NiegosI399 | Chrzast | Katnal2667
Si0, 70.76 67.71 52.05 62.59 55.59 65.74
TiO, 0.22 0.48 0.10 0.10 0.80 0.58
AlLO; 13.80 14.37 14.52 16.44 14.49 14.22
Fe,0; 1.54 2.23 4.06 2.04 2.01 5.08
FeO 0.68 1.22 7.23 3.57 5.42 1.44
MnO 0.09 0.06 0.06 0.05 0.08 0.02
MgO 0.80 1.26 7.66 1.06 4.43 1.61
CaO 1.28 1.69 5.04 2.80 6.44 0.71
Na,O 4.34 4.00 1.55 2.30 2.75 2.80
K,O 5.03 4.60 3.40 4.51 2.75 5.40
P,0s 0.08 0.05 0.05 0.05 0.29 0.24
Mg/(Mg+Fe) 0.40 0.41 0.55 0.26 0.52 0.32
K/(K+Na) 0.43 0.43 0.59 0.56 0.40 0.56
Nor.Q 21.47 20.88 3.97 22.85 6.78 25.32
Nor.Or 30.54 28.51 25.00 29.44 19.04 34.14
Nor.Ab 40.05 37.69 17.32 22.82 28.93 26.90
Nor.An 5.99 8.45 30.71 14.99 35.20 2.08
Na+K 246.85 226.75 122.21 169.98| 147.13 205.01
*Si 130.50 128.80 106.64 143.97 84.71 151.26
K-(Na+Ca) -56.08 -61.55 -67.70 -28.39| 145.19 11.64
Fe+Mg+Ti 51.37 82.21 342.87 102.83| 220.60 130.92
Al-(Na+K+2Ca) -21.50 -4.82 -16.81 53.01 -92.25 48.92
(Na+K)/Ca 10.81 7.52 1.36 3.40 1.28 16.19
A/CNK 0.93 0.99 0.95 1.20 0.77 1.24
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Fig. 4. 32. Odra-Fault Granitoids ABQ and TAS diagrams. 1 — Gubin Granodiorite, 2 — Szprotawa Granodiorite, 3 —
Wroctaw Monzonite.
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4.21. ORLICA-SNEZNIK ORTHOGNEISS

Regional  position: the Orlica-Snéznik
Orthogneiss represents a large metamorphosed
intrusion in the easternmost termination of
Lugicum. The granitic and migmatitic rocks
forming a core of the Orlice-Snéznik Dome were
affected by strong ductile deformation during the
Variscan orogeny. The Snéznik Orthogneiss and the
Gieraltow Orthogneiss represent granitic
associations typically confined to late- to post-
collision or within plate settings.
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Fig. 4.33. Orlica-Snéznik Orthogneiss and Javornik
Massif geological sketch-map (adapted after Opletal and
Domecka 1983). 1 — Javornik Massif, 2 — Orlica-Snéznik
Dome, 3 — faults.
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Size and shape (on erosion level): total map area
of 1,500 km?, a series of sills within mica-schists of
the Strona series arranged into three domal
structures:

Iél'éky Anticlinorium,

Orel Anticlinorium,

Spalona-Mladkov Anticlinorium.

The Orlice-Snéznik Dome 1is the tectonically

dismembered original batholith emplaced during

thrust tectonics. The original thicknes should be at
least several kilometres.

Rock types:

Snéznik Orthogneiss — augen coarse-grained ortho-
gneiss (“Augengneiss”) derived from Caledonian
porphyritic granite.

Gieraltow Orthogneiss — layered to massive fine-
grained migmatitic gneiss (different products of
migmatitic =~ mobilization  postdating  the
presumably Ordovician Snéznik Orthogneiss).

Age and isotopic data: Gieraltow Orthogneiss:
464 + 18 Ma (Rb-Sr whole rock) and 333 + 7 Ma
(Ar-Ar micas). Sneznik Orthogneiss: 395 + 35 Ma,
320-340 Ma (Ar-Ar mica), 487 = 11 Ma (Rb-Sr
whole rock), 511 £ 1.1 Ma (Pb-Pb zircon), 507.1 +
1.3 Ma (Pb-Pb zircon), 503.5 = 1.1 Ma (Pb-Pb
zircon), 540-530 Ma (U-Pb and Pb-Pb zircon cores),
488-504 Ma (U-Pb zircon), 490 Ma Sm-Nd). 329
Ma and 334 + 3 Ma (Ar-Ar muscovite) — cooling
age dating medium grade metamorphism and
deformation during the Variscan orogeny.

Geological environment: mica-schists of the
Stronie series.

Contact aureole: intrusion into the Stronie series
of the Neoproterozoic age.

Mineralization: no indications.
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Fig. 4.34. Orlica-Sneznik Orthogneiss ABQ and TAS diagrams. 1 — Snéznik Orthogneiss, 2 — Gieraltow Orthogneiss.
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Snéznik Orthogneiss

Quartz-normal to quartz-rich, sodic-potassic, peraluminous, mesocratic, S-type,
I-series, alkali-feldspar granite

n=18 Median Min Max QU1 QU3
Si0O, 71.50 70.42 77.44 70.55 73.92
TiO, 0.25 0.07 0.36 0.17 0.31
Al,O4 14.35 12.32 15.66 13.33 14.87
Fe,04 1.16 0.56 1.96 0.97 1.30
FeO 0.99 0.58 2.04 0.71 1.13
MnO 0.03 0.00 0.11 0.03 0.04
MgO 0.55 0.20 0.93 0.37 0.62
CaO 1.36 0.25 2.13 0.60 1.55
Na,O 3.10 1.34 3.31 3.02 3.28
K,0 4.58 3.85 5.05 4.40 4.75
P,0s 0.14 0.02 0.21 0.07 0.17
Mg/(Mg+Fe) 0.29 0.19 0.38 0.26 0.31
K/(K+Na) 0.48 0.44 0.71 0.47 0.51
Nor.Or 27.88 24.04 31.36 27.07 28.89
Nor.Ab 29.19 12.83 30.96 27.97 30.60
Nor.An 6.13 0.12 10.19 1.70 7.29
Nor.Q 30.95 28.47 45.76 29.63 34.14
Na+K 195.78 148.98 207.67 190.52 200.42
*Si 180.67 170.34 260.74 174.95 198.28
K-(Na+Ca) -32.29 -60.81 55.36 -39.28 -6.17
Fet+tMg+Ti 45.51 24.13 64.64 36.51 52.31
Al-(Na+K+2Ca 37.86 25.07 98.53 34.48 43.75
(Na+K)/Ca 8.13 4.97 43.92 6.79 17.52
A/CNK 1.17 1.11 1.65 1.15 1.20

Trace elements (mean values in ppm): Sneznik Orthogneiss — Co 5, Cr 42, Cu7,Ni 7, Nb 10, Pb 7, Rb
220,Sn7,U 11.3.
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F. GORY SOWIE BLOCK

The Géry Sowie Block comprises pre-Variscan granitoid orthogneisses as well as their migmatitic
and anatectic derivates, tectonically interlayered with paragneisses and affected by several
consecutive tectono-metamorphic events. The Ztoty Stok Massif and small stocks east of the

Sudetic Marginal Fault represent Variscan intrusions.
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Fig. 4.35. Niemcza Stocks geological sketch-map
(adapted according to Lorenc 1998).

Regional position: Late-tectonic intrusive rocks
of Variscan age within the Niemcza zone adjacent
to the Gory Sowie Block.
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Rock types:

Kosmin Granodiorite — porphyritic medium-
grained amphibole-biotite granodiorite
(predominant type).

Przedborowa Diorite — fine-grained amphibole-
biotite quartz monzodiorite, tonalite and quartz
diorite.

Kozmice Monzodiorite — biotite-pyroxene fine-
grained monzodiorite to syenite.

Size and shape (on erosion level): several small
sheet-like bodies of late-tectonic granitoids
(parallel to the structural trend of the enclosing
rocks) within the N-S trending, 20 km long and 5
km wide Niemcza shear zone.

Age and isotopic data: Kozmice Syenite 338
2.3 Ma (U-Pb zircon), syn-kinematic granodiorite
331.9 £ 1.7 Ma (Ar-Ar hornblende), Kosmin
Granodiorite 338 Ma (Rb-Sr Whole rock).
Cooling age: 300-277 Ma (K/Ar).

Geological environment: mica-schist of the
Niemcza-Kameniec Zabkowicki unit,
metamorphic rocks of the Niemcza zone, Gory
Sowie orthogneisses.

Contact aureole: not reported.

Mineralization: not known.
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Ko$smin Granodiorite

Quartz-normal, sodic/potassic, peraluminous, mesocratic, I-type granodiorite

n==6 Median Min Max QU1 QU3
SiO, 58.81 56.26 65.60 58.78 62.31
TiO, 0.53 0.30 1.46 0.53 0.60
AL Os 15.09 13.58 17.14 14.46 15.36
Fe,04 2.02 0.06 3.70 1.10 2.15
FeO 4.35 2.12 6.19 3.98 4.57
MnO 0.03 0.00 0.18 0.00 0.03
MgO 3.22 2.33 5.43 3.01 3.85
CaO 491 3.70 7.14 4.55 6.52
Na,O 2.95 2.16 3.34 2.72 3.12
K,O 3.50 3.20 4.54 3.50 3.85
P,05 0.28 0.12 0.50 0.16 0.31
Mg/(Mg+Fe) 0.50 0.45 0.57 0.49 0.50
K/(K+Na) 0.46 0.40 0.54 0.44 0.46
Nor.Or 22.39 20.66 28.49 21.83 23.07
Nor.Ab 28.68 19.67 32.47 25.78 29.75
Nor.An 24.17 17.43 32.53 23.59 25.68
Nor.Q 9.30 2.67 25.21 4.57 10.00
Na+K 169.51 151.45 201.20 162.09 169.59
*Si 89.77 51.68 157.86 63.95 90.39
K-(Na+Ca) -115.28 -151.57 -79.44 -120.55 -108.44
Fe+Mg+Ti 167.27 120.91 247.86 157.06 217.08
Al-(Na+K+2Ca) -68.74 -145.64 32.34 -139.40 -61.84
(Nat+K)/Ca 1.70 1.19 2.48 1.44 1.94
A/CNK 0.84 0.67 1.13 0.67 0.85

Trace elements (mean values in ppm): Pb 26, Rb 174, Th 16.5, U 6, Nb 10.4, Sr 413, Zr 162

63



Na+K

Lo
— / ) ) Fll‘,
fo fsy ; sy

o / / fimsy / A
8| N A
o] "\
o)/ /NN ]
o] /< frngb /\ moy |"I
3 \ \
Z |I|I \\ 2/ d \.\ \\‘. I}(l\

\H fgb />\ e\ Y

i

| g mgb\- — .--./ \\\
7 \

\ \

\
\
\ oo
pb gb gbd d grd “\
Fe+hg+Ti Sif3-(Na+K+2Ca3) — 40 50 60 Si02 (%) 80

Fig.4.36. Niemcza Stocks ABQ and TAS diagrams. Kosmin Granodiorite.

4.23. GORY SOWIE (OWL MTS.) ORTHOGNEISS

Regional position: In the Gory Sowie Block,
tectonically interlayered with paragneisses.

Rock types:

Gory Sowie Orthogneiss — strongly foliated
biotite + muscovite + sillimanite gneisses of
trondhjemite-granodiorite composition.

Size and shape (on erosion level): a series of
strongly deformed sills within the area of 700 km®
(mostly under the sedimentary cover).

Age and isotopic data: Gory Sowie
Orthogneiss: 463 = 8 Ma ( U-Pb zircon), 473—488
Ma (Pb-Pb zircon), 487 + 2 Ma and 482 + 2 Ma
(Pb-Pb single zircon).

Migmatites: 375 + 4 Ma to 362 + 8 Ma and 372
+ 7 to 360 = 7 (Rb-Sr whole rock), migmatitic

STRZEGOM

WALBRZYCH

Fig. 4.37. Gory Sowie Orthogneiss geological sketch-
map. 1 — Gory Sowie Orthogneiss, 2 — Strzegom-
Sobotka Massif, 3 — faults.

64

gneiss 381 £ 2 Ma and 383-379 Ma (U-Pb
monazite), augengneiss. 384-380 Ma (U-Pb
xenotime).

Anatectic granite: 378 £ 2 Ma and pegmatite:
383-370 Ma (U-Pb monazite and xenotime) and
359 + 3 Ma (Ar-Ar muscovite).

Scinawka Metagranite (the Ktodzko
Metamorphic Complex) 503-513, 505.8 £ 3.1 Ma
(Pb-Pb zircon).

Gory Sowie Orthogneiss is intruded by post-
tectonic granitoid bodies (e.g. the Kozmice
Granodiorite) providing identical age 334.0 + 1.9,
332.1 £ 1.9 Ma, (Pb-Pb zircon).



Trace elements (mean values in ppm): Gory Sowie Orthogneiss — Ba 885, Co 58, Cr 50, Cu 13, Ga 18.2,
Ni 13, Nb 10, Rb 92.5, Sr 224,V 63,Y 28, Zn 63, Zr 162, La 24.7, Ce 60, Pr 6.4, Nd 26.7, Sm 5.6, Eu
1.25,Gd 5.3, Tb 0.8, Dy 4.2, Ho 0.8, Er 2.2, Yb 1.9, Lu 0.28 (Kroner and Hegner 1998).
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Fig. 4. 38. Gory Sowie Orthogneiss ABQ and TAS diagrams.
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Gory Sowie Orthogneiss

Quartz-rich/normal, prevalent sodic,peraluminous, mesocratic, S-type
metagranite
PL4 PL6 PL11 PL15 PL16 PL17

Si0, 69.02 69.18 64.28 70.20 71.63 71.41
TiO, 0.74 0.73 0.89 0.27 0.49 0.27
ALO; 14.37 14.21 16.42 16.53 14.10 15.13
Fe,Ostot 5.24 5.22 6.35 1.67 3.54 1.86
MnO 0.09 0.09 0.09 0.02 0.05 0.04
MgO 1.87 2.06 2.21 0.62 0.86 0.45
CaO 2.20 1.92 2.28 0.68 1.75 1.09
Na,O 3.26 3.64 3.73 3.27 3.46 2.87
K,0 2.01 2.10 2.63 5.27 3.10 5.88
P,0s 0.15 0.14 0.03 0.15 0.25 0.25
Mg/(Mg+Fe) 0.41 0.43 0.40 0.42 0.32 0.32
K/(K+Na) 0.29 0.28 0.32 0.51 0.37 0.57
Nor.Q 34.79 32.55 24.03 27.70 34.04 28.45
Nor.Or 12.64 13.14 16.50 32.04 19.06 35.66
Nor.Ab 31.15 34.62 35.58 30.22 32.32 26.45
Nor.An 10.57 9.11 11.81 2.45 7.32 3.86
Na+K 147.88 162.05 176.21 217.42 177.47 217.46
*Si 208.88 198.92 153.30 163.96 199.11 165.75
K-(Na+Ca) -101.75] -107.11| -105.18 -5.75 -77.04 12.80
Fe+Mg+Ti 121.32 125.66 145.55 39.69 71.83 37.85
Al-(Na+K+2Ca) 55.86 48.53 64.93 82.95 37.01 40.79
(Na+K)/Ca 3.77 4.73 4.33 17.93 5.69 11.19
A/CNK 1.27 1.23 1.25 1.36 1.18 1.19

4.24. KLODZKO-ZLOTY STOK MASSIF

Klodzko-Ztoty Stok Massif

l

| Diorite |

Fig. 4.39 Klodzko-Zloty Stok Massif hierarchical scheme
according to rock types.

|Granite | |Granodiorite | ITonaIitel

Regional position: Variscan isolated intrusion in
the Central Sudetes (the Gory Sowie) resembles the
durbachites from the Moldanubian Zone.

Rock types:

Zloty Stok Tonalite — medium to coarse-grained
biotite-hornblende and pyroxene tonalite to
melagranodiorite.

Ztoty Stok Diorite — hornblende pyroxene diorite —
(granitized amphibolite enclaves).

Ztoty Stok Granodiorite — biotite granodiorite.

Oldrzychovice Quartz syenite.

Granite Dykes — leucocratic granite.
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Size and shape (on erosion level): 87 km? (12 x
6.5 km), elliptical.

Age and isotopic data: Upper Carboniferous
(intruding Lower Carboniferous sediments), Ztoty
Stok Tonalite 301-295 Ma (K-Ar mica), 331 £ 11
Ma (Rb-Sr whole rock).

Geological environment: unmetamorphosed
Upper Carboniferous mudstones (cover?), Lower
Carboniferous mudstones and graywackes and
Silurian up to Dinantian sediments. Precambrian
mica schists, migmatites mylonites and cataclastics
on the SE exocontact. The Haniak Gneiss (similar to
the Gierattow Orthogness) at the exo-contact
(dislocation zone).

Contact aureole: hornfels contacts with distinct
zoning, internal contact zone up to 600 m and
external zone up to 2.2 km from the intrusion,
cordierite, wollastonite, andalusite and silimanite.
Generally intrusive, discordant and sharp contacts.

Zoning: weak compositional zoning.
Northwestern peripheries of the massif are richer in
dark minerals (higher colour index).

Mineralization: hydrothermal As-Au-Sb veins.



Fig. 4.40. Klodzko-Ziloty Stok geological sketch-map
(after Sawicki 1980). 1 — Zioty Stok Tonalite, 2 —
Porphyritic granitoids, 3 — Zloty Stok Diorite, 4 —
Ordovician and Cambrian metasediments (hornfelses), 5
— faults.
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1 — Zloty Stok Tonalite

Large variation in composition. Quartz-normal, sodic, metaluminous, meso- to
melanocratic, I-type, M-series tonalite

tonall tonal4 tonall5 tonall6 tonal22 tonal23
SiO, 64.37 61.90 61.61 63.66 61.92 64.18
TiO, 0.63 0.66 0.71 0.66 0.42 0.52
Al,O4 16.12 15.93 14.85 15.34 15.99 15.76
Fe,04 1.16 1.07 3.96 1.66 1.20 0.66
FeO 3.38 4.67 4.04 1.24 4.30 4.44
MnO 0.07 0.14 0.11 0.11 0.04 0.04
MgO 2.22 4.03 2.54 3.81 3.30 2.31
CaO 3.63 4.42 4.66 7.04 498 4.61
Na,O 3.55 2.95 3.10 4.45 3.10 3.33
K,0O 3.43 1.85 2.86 0.97 3.64 2.85
P,0Os 0.21 0.32 0.13 0.28 0.13 0.15
Mg/(Mg+Fe) 0.47 0.55 0.37 0.70 0.52 0.45
K/(K+Na) 0.39 0.29 0.38 0.13 0.44 0.36
Nor.Or 21.67 12.29 18.35 6.07 23.47 18.28
Nor.Ab 34.08 29.79 30.23 42.31 30.38 32.46
Nor.An 17.78 22.30 24.18 35.03 26.04 23.76
Nor.Q 17.95 20.80 19.34 13.82 12.00 18.00
Na+K 187.38 134.47 160.76 164.19 177.32 167.97
*Si 126.57 156.39 125.64 105.29 107.00 133.28
K-(Na+Ca) -106.46 -134.73 -122.41 -248.54 -111.55 -129.15
Fet+tMg+Ti 124.58 186.70 177.80 140.87 162.06 133.93
Al-(Na+K+2Ca) -0.28 20.72 -35.33 -114.02 -40.92 -22.89
(Na+K)/Ca 2.89 1.71 1.93 1.31 2.00 2.04
A/CNK 1.01 1.10 0.90 0.74 0.89 0.94

Trace elements (mean values in ppm): Ktodzko-Ztoty Stok Tonalite — Ba 991, Sr 433, Rb 130, Zr 238,
Y 24, Nb 56, Ni 51, Co 23, Cr 168, Th 26, U 9.

2 — Zloty Stok Diorite

Wide range in composition Quartz-normal, sodic, metaluminous, melanocratic, I-
type, M-series diorite to quartz monzodiorite

n=_8 Median Min Max QU1 QU3
SiO, 56.86 55.36 62.66 56.19 59.65
TiO, 0.70 0.42 0.96 0.62 0.84
Al O3 16.03 12.57 17.84 14.95 16.73
Fe,0; 1.29 0.40 2.64 0.82 2.23
FeO 5.01 3.46 6.73 4.02 5.33
MnO 0.12 0.07 0.17 0.10 0.14
MgO 3.74 2.29 7.03 2.80 5.29
CaO 5.23 4.33 7.83 4.94 6.65
Na,O 2.92 2.07 3.60 2.60 3.20
K,O 3.30 1.05 3.90 1.60 3.67
P,0; 0.14 0.11 0.46 0.13 0.22
Mg/(Mg+Fe) 0.52 0.41 0.62 0.48 0.57
K/(K+Na) 0.38 0.20 0.55 0.24 0.43
Nor.Or 21.50 7.20 26.42 10.68 23.71
Nor.Ab 29.40 20.42 34.59 26.77 31.43
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Nor.An 27.44 22.06 44.03 25.35 30.37
Nor.Q 7.47 5.07 16.07 5.20 10.42
Na+K 147.48 113.29 188.36 139.17 166.71
*Si 86.86 78.93 130.52 79.98 109.07
K-(Na+Ca) -132.25 -208.33 -100.24 -203.18 -104.70
Fe+Mg+Ti 201.74 143.50 288.75 144.60 235.25
Al-(Na+K+2Ca) -52.74 -137.80 -0.77 -71.41 -27.69
(Na+K)/Ca 1.66 0.81 2.35 1.05 1.76
A/CNK 0.88 0.65 1.02 0.83 0.93

Trace elements (mean values in ppm): Klodzko-Ztoty Stok Diorite — Ba 980, Sr 400, Rb 120,
Zr 180, Y 24, Nb 25, Ni 213, Co 50, Cr 800.

3 — Zloty Stok Granodiorite

Quartz normal/rich, sodic, peraluminous, mesocratic, I/S type granodiorite

grd9 grd24 grd25 grd26 grd27
Si0, 61.03 65.64 67.60 65.58 71.24
TiO, 0.69 0.37 0.43 0.51 0.38
ALO; 16.27 15.43 13.12 15.43 13.34
Fe,0; 0.79 0.60 1.43 1.40 0.74
FeO 4.43 3.95 3.38 3.41 3.82
MnO 0.11 0.02 0.04 0.03 0.02
MgO 3.23 2.02 2.82 2.16 1.56
CaO 4.73 3.38 1.78 2.09 1.02
Na,O 2.87 3.30 2.80 3.96 2.75
K,O 3.60 3.37 2.24 3.76 3.17
P,0s 0.28 0.04 0.21 0.03 0.20
Mg/(Mg+Fe) 0.52 0.44 0.52 0.45 0.38
K/(K+Na) 0.45 0.40 0.34 0.38 0.43
Nor.Or 23.52 21.62 14.93 23.78 20.42
Nor.Ab 28.50 32.17 28.36 38.06 26.92
Nor.An 2391 17.92 8.40 10.89 4.08
Nor.Q 13.75 20.71 34.81 18.41 36.88
Na+K 169.05 178.04 137.92 207.62 156.05
*Si 113.30 145.93 215.95 131.36 227.05
K-(Na+Ca) -100.52 -95.21 -74.54 -85.22 -39.62
Fe+Mg+Ti 160.38 117.28 140.34 125.01 105.94
Al-(Na+K+2Ca) -18.23 4.43 56.25 20.85 69.54
(Na+K)/Ca 2.00 2.95 4.35 5.57 8.58
A/CNK 0.96 1.02 1.31 1.08 1.39

Trace elements (mean values in ppm): Zioty Stok Granodiorite — Ba 900, Sr 380, Rb 150, Zr 255, Y
26, Nb 140,Ni 34, Co 19, Cr 90.
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Fig. 4.41. Klodzko-Zloty Stok Massif ABQ and TAS diagrams. 1 — Zloty Stok Tonalite, 2 — Zloty Stok Diorite, 3 — Zioty
Stok Granodiorite.

G. EAST BOHEMIAN PLUTONS

East Bohemian Plutonites between the low-grade or even unmetamorphosed Proterozoic and Palaeozoic
sediments of the Barrandian-Zelezné hory Mts. (Bohemicum) unit in the north, high-grade metamorphic
rocks of the Moldanubian unit in the south and the Lugicum in the east. They comprise the Litice Massif,
Policka Massif, and the Great Tonalite Dyke (Zabieh Massif). Majority of them are intruding the Lusatian

crystalline rocks.

4.25. GREAT TONALITE DYKE (ZABREH MASSIF)

E
-

-

RYCHNOV n. Knéinou

1 JABLONME n/ORLICI
2 ’
L]
—
0 10 km

ZABREH

Fig. 4.42. Great Tonalite-Dyke (Zabreh Massif) and
Sumperk Massif geological sketch-map: 1 — Great
Tonalite Dyke, 2 — Sumperk Massif.

Regional position: syntectonic tabular intrusion
(sheet) situated between two continental plates
represented by the Lugicum and Moravosilesicum
(the Zabieh and Nové Mésto Groups) at the
northeastern margin of the Bohemian Massif.
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In the hanging wall is a band of strongly sheeted
gabbros and a banded amphibolite unit in the
footwall.

Rock types:

Zabreh Tonalite — composition varies between
hornblende-biotite tonalite, granodiorite and
granite.

Rychnov  Granodiorite hornblende-biotite +
pyroxene granodiorite to granite.

Size and shape (on erosion level): ca. 150 km?,
series of tabular sills (sheets) of several tens up to
several hundreds (280 m) meters thick and about
120 km long, arch-like structure, moderately
dipping to the W and NE.

Age and isotopic data: Zabieh Tonalite 375 Ma
(K-Ar hornblende), 335 Ma (K-Ar biotite), 339 £ 7
Ma (Pb-Pb zircon).

Contact aureole: not clearly defined, tectonic
and/or intrusive discordant contact. Thickness of the
thermal aureole in the hanging wall is 1-3 m
(gradational contact) and tectonic footwall contact.

Geological environment: biotite paragneisses,
amphibolite, and rocks in the footwall show
granulite low-pressure facies metamorphism.

Mineralization: unknown.
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Zabieh Tonalite

Wide range in composition. Quartz-normal, sodic, metaluminous, melanocratic,
I-type, I-series, granodiorite

n=11 Median Min Max QU1 QU3
Si0, 62.14 60.34 66.30 61.29 63.20
TiO, 0.91 0.62 1.64 0.71 1.22
ALO; 15.23 12.78 15.69 14.60 15.59
Fey0s10t 5.80 4.22 6.44 5.05 6.11
MnO 0.11 0.06 0.28 0.10 0.11
MgO 3.12 2.61 3.62 3.01 3.14
CaO 4.12 3.23 5.47 3.82 4.83
Na,O 3.04 1.90 4.60 2.44 3.43
K,0O 3.29 2.01 4.05 2.82 3.55
P,05 0.15 0.07 0.27 0.11 0.17
Mg/(Mg+Fe) 0.52 0.47 0.55 0.48 0.53
K/(K+Na) 0.40 0.33 0.47 0.37 0.43
Nor.Or 20.88 13.27 25.76 18.75 22.92
Nor.Ab 29.27 19.06 41.26 24.66 33.01
Nor.An 21.57 17.02 27.13 19.53 24.24
Nor.Q 16.53 6.31 37.21 14.11 19.22
Na+K 176.34 103.99| 231.25 138.61] 181.18
*Si 118.16 38.48| 218.42 101.79| 128.56
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K-(Na+Ca) -108.6  -163.17| -76.46 -125.79]  -93.33
Fe+Mg+Ti 163.83 136.05| 182.04 149.36] 166.49
Al-(Na+K+2Ca) -42.14 -118.21 50.05 -67.69 -4.89
(Na+K)/Ca 2.12 1.50 3.25 1.87 241
A/CNK 0.89 0.73 1.21 0.82 0.99

Trace elements (mean values in ppm): Zabreh Tonalite — Ba 1643, Cr 101, Cu 64, Ni 42, Pb 43, Rb
91,Sr 476, Zn 113.
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Fig. 4. 43 Great Tonalite Dyke (Zabreh Massif) ABQ and TAS diagrams. Zabreh Tonalite.
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4.26. POLICKA COMPOSITE MASSIF (PCM)
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Fig. 4.44. Policka Composite Massif and and Litice
Massif geological sketch-map (modified after Burianek et
al. 2003). 1 — Granite to Granodiorite, 2 — Policka
Granodiorite, 3 — Policka Tonalite, 4 — Diorite to
Gabbro, 5 — faults.
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Regional position: Lugicum (Policka crystalline
complex).

Size and shape (on erosion level): ca. 200 km?,
concordant tongue-like bodies and a series of large
elongated sills (sheets) — two sills (40 x 3 km) are
mostly covered by Cretaceous sediments. Major
outcrops: The Budislav Massif (the largest body 26
x 6 km), Jedlova Massif (4 x 5 km) and Mifetin
Intrusion (sheet) are included in the Policka Massif.

Rock types:

1. Policka Tonalite — + porphyritic (meta)grano-

diorite to tonalite.

2. Zderaz Granite — muscovite-biotite granite to
biotite granite/granodiorite.
3. Jedlova  Tonalite —  pyroxene-bearing
amphibole-biotite tonalite.
4. Policka Diorite to Gabbro — amphibole
gabbro to amphibole-biotite diorite.
Age and isotopic data: 332 Ma ( K-Ar
hornblende), 360 Ma (K-Ar biotite), Policka

Tonalite 354 + 4 Ma (U-Pb zircon).

Geological environment: Neoproterozoic
metamorphosed volcano-sedimentary sequence.

Contact aureole: sharp intrusive contacts, no
contact aureole.

Mineralization: unknown.

Fig. 4.45. Budislav Massif geological sketch-map
(modified after Vondrovic 2006). 1 — Zderaz Granite, 2
— Policka Granodiorite to Tonalite, 3 — faults.
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Zderaz Granite

Quartz-normal, sodic, moderately peraluminous, mesocratic, S-type, M-series,

granite
1323Zder | 1324Zder | 1325Zder
Si0, 71.72 70.75 70.58
Ti0, 0.16 0.38 0.81
Al,O; 15.07 16.00 12.41
Fe, O3 1.09 1.87 5.39
FeO 0.91 n.d. n.d.
MnO 0.02 n.d. 0.21
MgO 0.54 0.46 2.54
CaO 1.82 2.14 2.57
Li,O n.d. n.d. n.d.
Na,O 4.06 3.80 3.20
K,0O 3.83 3.30 1.80
P,0s 0.07 n.d. n.d.
Mg/(Mg+Fe) 0.33 0.33 0.47
K/(K+Na) 0.38 0.36 0.27
Nor.Or 23.12 20.06 11.38
Nor.Ab 37.25 35.12 30.75
Nor.An 8.76 10.93 13.65
Nor.Q 27.39 29.31 35.47
Na+K 212.33 192.69 141.48
*Si1 163.92 174.37 219.53
K-(Na+Ca) -82.15 -90.72 -110.87
Fe+Mg+Ti 41.73 39.60 140.70
Al-(Na+K+2Ca) 18.70 45.19 10.57
(Na+K)/Ca 6.54 5.05 3.09
A/CNK 1.07 1.17 1.04
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Fig. 4.46. Policka Massif ABQ and TAS diagrams. 1 — Zderaz Granite, 2 — Policka Tonalite, 3 — Policka Gabbro.

4.27. LITICE MASSIF (LM)

Regional position: Lugicum (Zabteh crystalline respectively) mostly covered by Cretaceous
complex). sediments.

Rock types: Age and isotopic data: Carboniferous. No isotopic
Litice Granite — + cataclastic biotite data.
leucogranodiorite . ' Contact aureole: not clearly defined.
Rychnov Granodiorite — medium-grained Geological environment: Neoproterozoic and
amphibole-biotite granodiorite Palacozoic metasediments.

Size and shape: ca. 100 km?’, two discordant Mineralization: unknown.

elliptical bodies (14 x 6 and 12 x 3 km
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Litice Granite

Quartz-normal, sodic, peraluminous/metaluminous, mesocratic, S-type, M-series,

granodiorite
1355Lit | 1356Lit | 1357Lit | 1358Lit
SiO, 69.61 71.16 69.66 69.96
TiO, n.d. 0.29 0.56 0.20
Al Os 15.78 15.19 14.93 15.65
Fe 05 1.98 0.67 1.61 1.52
FeO 1.98 1.55 0.75 1.52
MnO 0.05 0.01 0.08 0.02
MgO 0.89 0.62 0.32 0.83
CaO 1.66 1.55 2.32 1.45
Na,O 4.90 4.50 3.73 5.04
K,0 4.16 3.74 4.54 4.50
P,0s 0.23 0.12 0.10 n.d.
Mg/(Mg+Fe) 0.29 0.34 0.20 0.34
K/(K+Na) 0.36 0.35 0.44 0.37
Nor.Or 24.74 22.60 27.56 26.70
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Nor.Ab 44.29 41.34 34.42 45.45
Nor.An 6.77 7.06 11.15 7.23
Nor.Q 18.65 24.57 24.20 17.75
Na+K 246.45 224.62 216.76 258.18
*Si 120.00 151.73 142.12 112.70
K-(Na+Ca) -99.40 -93.44 -65.34 -92.95
Fe+Mg+Ti 74.47 49.00 45.57 63.31
Al-(Na+K+2Ca) 4.24 18.40 -6.31 -2.56
(Na+K)/Ca 8.33 8.13 5.24 9.99
A/CNK 1.03 1.08 0.99 0.99
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Fig. 4.47. Litice Massif ABQ and TAS diagrams. 1 — Litice Granite, 2 — Rychnov Granodiorite.

Rychnov Granodiorite

Quartz-normal, sodic, metaluminous, melanocratic, I- and S-type, M-series

granodiorite
576Ryc 577Ryc 578Ryc 579Ryc 580Ryc

SiO, 60.93 61.92 61.02 58.71 52.84
TiO, 1.00 0.92 1.02 0.90 1.48
AlLO; 15.09 16.86 14.87 15.21 16.15
Fe,0; 0.77 1.62 1.91 1.68 5.30
FeO 4.37 3.90 4.30 4.77 3.15
MnO 0.10 0.08 0.10 0.06 0.14
MgO 4.52 2.92 3.82 4.62 5.98
Ca0O 4.89 2.92 4.34 4.75 4.30
Na,O 2.95 3.72 2.80 2.96 4.15
K,0 3.62 2.81 3.68 3.95 1.25
P,0s 0.30 0.20 0.26 0.20 0.43
Mg/(Mg+Fe) 0.61 0.49 0.53 0.56 0.57
K/(K+Na) 0.45 0.33 0.46 0.47 0.17
Nor.Or 23.82 18.08 24.14 26.26 8.52
Nor.Ab 29.50 36.38 2791 29.91 43.01
Nor.An 24.82 14.34 22.00 25.04 21.35
Nor.Q 11.20 17.61 14.60 7.45 7.50
Na+K 172.06 179.71 168.49 179.39 160.46
*Si 107.84 129.10 118.44 89.86 81.57
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K-(Na+Ca) -105.53 -112.45 -89.61 -96.35 -184.06
Fe+Mg+Ti 195.18 158.59 191.37 213.38 277.19
Al-(Na+K+2Ca) -50.12 47.25 -31.26 -50.10 3.34
(NatK)/Ca 1.97 3.45 2.18 2.12 2.09
A/CNK 0.87 1.19 0.92 0.87 1.04
4.28. JAVORNIK MASSIF
2 Regional position: The Javornik granitoids were

emplaced into rocks of the Ztoty Stok-Skrzynka
shear zone (polymetamorphic metavolcanic and
metapelitic rocks) in the Lugicum.

Rock types: Javornik Granodiorite — a cataclastic
medium- to fine-grained biotite-bearing
leucogranodiorite, cut by several younger dykes in
two phases (granodiorite porphyry and younger
amphibole syenite aplites).

Size and shape (on erosion level): 50 km? up to
1 km thick dyke (sheet) and several smaller sheet-
like bodies.

Age and isotopic data: similar to the age of the
Great Tonalite Dyke (Zabteh Massif).

Hornblende-biotite granite 351.1 + 3.7 and 349.6
+ 3.8 Ma (Ar-Ar hornblende and biotite), biotite-
muscovite granite 344.6 = 3.8 Ma (Ar-Ar

muscovite).
/ Contact aureole: distinct thermal aureole with

suite of dykes.
Geological environment: phyllitic schists, mica
Fig. 4.48. Javornik Massif geological sketch-map  schists, and paragneisses.
(adapted after Némec 1954 — see Fig. 4.33.). Mineralization: Uranium hydrothermal veins in
the country rocks.
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Fig. 4.49. Javornik Granodiorite ABQ and TAS diagrams. 1 — Javornik Granodiorite, 2 — Porphyry and lamprophyre

dykes.

Javornik Granodiorite

Quartz-normal, sodic/potassic strongly peraluminous, mesocratic,
monzogranite to quartz monzodiorite
grmonz grdBi
monzogranite biotite granodiorite
Si0, 69.21 70.64
TiO, 0.28 0.26
Al Os 15.84 16.49
Fe 05 0.86 0.05
FeO 1.18 1.04
MnO 0.03 n.d.
MgO 1.91 1.07
CaO 1.05 1.91
Na,O 3.05 4.15
K,O 5.18 3.83
P205 n.d. 0.08
Mg/(Mg+Fe) 0.63 0.64
K/(K+Na) 0.53 0.38
Nor.Or 32.10 23.14
Nor.Ab 28.72 38.10
Nor.An 5.46 9.15
Nor.Q 25.32 24.36
Na+K 208.41 215.24
*Si 163.07 153.95
K-(Nat+Ca) -7.16 -86.66
Fe+tMg+Ti 78.11 44.92
Al-(Na+K+2Ca) 65.21 40.47
(Na+K)/Ca 11.13 6.32
A/CNK 1.26 1.15

78

S-type,

a0



Atlas of plutonic rocks and orthogneisses

in the Bohemian Massif

4. Lugicum

J. Klominsky, T. Jarchovsky, G. S. Rajpoot

Published by the Czech Geological Survey
Prague 2010

First edition

Printed in the Czech Republic

03/9 446-412-10

ISBN 978-80-7075-751-2



THE LOCALITY MAP OF PLUTONIC ROCKS AND ORTHOGNESSES
= x IN THE BOHEMIAN MASSIF
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