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Gahnite-bearing marbles and their significance for regional
classification of the eastern part of the Bohemian Massif

Mramory s gahnitem a jejich vyznam pro regionaln{ &lenéni

vychodni &asti Ceského masivu (Czech summary)
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Gahnite-bearing marbles in the Poli¢ka Unit and in the Hrani&na Group were recognized as a distinct mineralogical and geochemical ty-
pe of the marbles within the Bohemian Massif, typically rich in Zn and Mn (Fe). Gahnite seems to be the important Zn-carrier. Conditions
of its origin are not explained sufficiently due to the simple mineral assemblages Cal+Dol+Tr+Phl+Di and its large stability field. The li-
kely process of gahnite formation seems to be its crystallization from Zn, released during metamorphism from carbonate minerals, under
conditions of a relatively high activity of Al in metamorphic fluids. Remarkably similar features of the studied marbles - lithology, che-
mical and mineral compositions, similar sulphide and Fe-oxide minerals, concentration and composition of gahnite - suggest the Polictka
Unit is closely related to the Hrani¥nd Group (Staré Mésto Unit). Consequently, the Politka Unit may be lithologically a part of the
Lugicum, which includes the Hrani¢na Group (Staré Mésto Unit).
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Introduction

Marbles of the Poli¢ka Unit and the Hrani&na Group,
Staré Mésto Unit, are characterized by considerably in-
creased Zn-contents relative to marbles from the other
regions of the Bohemian Massif (e.g. Baban 1962,
Mrazek 1987, Novak 1987). Beside very rare sphalerite,
which only locally occurs at isolated ore bands, gahnite
seems to be the main Zn-carrier in silicate-poor marbles;
it may locally compose several vol. % of the carbonate
rocks. The composition of Zn-bearing spinels in marbles
varies from Zn-poor spinel to zincian spinel with almost
50 mol. % of the gahnite component (Ulrych 1971,
Némec 1973, this work), whereas, gahnite from marbles
in the Poli¢ka Unit (Trhonice Marbles) and Hrani¢na
Group is rather close to the end-member. The gahnite-
bearing marbles are discussed in the present paper inc-
luding their geological position and significance for re-
gional classification of the eastern and northeastern
parts of the Bohemian Massif.

Geological setting

Marbles are typical subordinate members of rock sequen-
ces in both studied regions. Marble bodies, up to 40 m
thick and 1 km long, occur in the Poli¢ka Unit in a narrow
NW-trending belt about 10 km long, from Ubu&inek in the
southernmost part through Trhonice and Sedlidtd to
Borovnice in the N (Fig. 1). Due to their lithology, mine-
ral assemblages and particularly chemical composition,
these marbles were classified as a lithostratigraphically di-
stinct member of the Poli¢ka Unit - Trhonice Marbles
(Novék 1987). Marbles are hosted in biotite to muscovite-

biotite gneiss with sillimanite and spatially associated
with subordinate metabasites and calc-silicate rocks
(Misaf 1960, 1963; Slobodnik - Hladikova 1994), which
may locally form thin bands within the marbles. A signifi-
cant foliation of marbles is marked by flakes of phlogopi-
te and thin bands of variable silicate rocks. Disseminated
and banded sulphide ore consisting of pyrite, sphalerite,
galenite, chalcopyrite and baryte was studied from the lo-
cality SedliSt& (Slobodnik - Hladikova 1994), but gahnite
was not mentioned in any of the studied mineral assem-
blages by these authors. Bands and isolated grains of mag-
netite and rare hematite also were found at some localities
of the Trhonice Marbles, particularly in Sedli¥t&.

Massive, mostly silicate-poor marbles with the mineral
assemblage Cal+Tr+Phl+Dol+Di are located NE of the
Trhonice Marbles near Bystré. They are distinct from the
Trhonice Marbles in their lithology, mineral assemblages
and chemical composition, and gahnite is typically absent
(Novak 1987).

Marbles of the Hrani¢na Group are similar to those of
the Trhonice Marbles. Marble bodies up to 10 m thick and
several hundred m long are hosted in quartz-rich biotite
gneiss with sillimanite and garnet (Litochleb 1974, Skacel
1981). They form a narrow N-trending belt about 12 km
long; typical occurrences are concentrated particularly in
the Hrani¢nd vicinity (Fig. 2) (Skéacel 1995). Marbles are
locally silicate-rich, grading from silicate-poor marbles to
banded carbonate-silicate rocks with abundant magnetite
and minor to accessory gahnite, franklinite, hematite,
sulphides (sphalerite, galenite, pyrhotite, pyrite, chalcopy-
rite) and baryte. Gahnite also locally occurs in silicate-
poor parts of the marble bodies as isolated subhedral gra-
ins (Litochleb 1972, 1973, 1974).
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A distinct type of marbles with the mineral assembla-
ge Dol+Cal+Tr+Phl+Di is located in the eastern part of the
Hrani¢nd Group (locality Skoro¥ice). They are massive to
banded, mostly silicate-poor and gahnite-free. They fairly
resemble in their lithology, mineral assemblages and che-
mical composition the marbles from Bystré (Policka Unit)
described above.
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Fig. 1. Geological setting of the Poli¢ka Unit. Modified from Misaf
(1963)

Chemical composition of the gahnite-bearing marbles

The Trhonice Marbles typically show calcite-dominant
composition (MgO < 2.5 wt. %), only locally dolomite
predominates over calcite (Vocilka 1956, Novak 1987).
Low SiO» (2-5 wt. % Si0>) and Fe contents (FeO < 0.36
wt. %) are typical, minor elements include Mn (up to 0.15
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Fig. 2. Geological setting of the Hrani¢nd Unit. Modified from
Skicel (1995)
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Table 1. Chemical composition of marbles 1 ) 3 4 5 6 7
ick: i :

from the Politka Unit Si0, 043 0.30 2.03 503 025 0.53 074
TiO» 0.02 0.01 0.01 0.06 0.01 0.01 0.01
Al203 025 0.04 022 1.12 022 0.25 0.39
Fe,03 0.18 n.d. 0.00 0.27 0.11 0.20 0.28
FeO 0.07 0.27 0.36 0.21 0.07 0.07 0.19
MnO 0.046 0.126 0.132 0.100 0.142 0.127 0.146
MgO 2.06 1.56 243 0.79 0.82 1.43 223
CaO 5283 53.65 51.95 50.56 54.50 53.37 52.15
NA-O 0.03 0.03 0.02 0.05 0.02 0.02 0.03
K20 0.04 0.01 0.03 0.44 0.02 0.03 0.03
P20s  0.03 0.02 0.02 0.06 0.01 0.03 0.01
CO>  43.07 43.61 42.38 40.44 43.64 43.56 42,96
H>0" 051 n.d. 0.08 0.38 0.06 0.09 0.60
H.0O" 0.07 0.05 0.06 0.22 0.14 0.07 0.16

1 - Ubuinek TOTAL 99.63 99.77 99,72 99.73 100.01 99.78 100.08

56 . Sedlis pm

7' - Borovnice Sr 100 140 140 120 100 110 90

(Novak 1987) Zn 460 420 3900 1500 2080 2520 1070

wt. % MnO) and particularly Zn (up to 3900 ppm Zn)
(Table 1).

Dolomite marbles (MgO about 17 wt. %) apparently
predominate over calcite marbles in the Hrani¢nd Group;
SiO2 content is variable from 2 to 8.5 wt. % SiOs, the
rocks with silicates > carbonates were not investigated in
detail. Significantly increased Fe contents (up to 3.28 wt.
% FeO and up to 1.61 wt. % Fe>03) relative to the
Trhonice Marbles are typical, however, the MnO (up to
0.15 wt. %) and Zn contents (up to 3925 ppm Zn), are al-
most equal to those in the Trhonice Marbles (Table 2).
Chemical composition of marbles in Hrani¢na published
by Babcan (1962) is very similar to the data presented in
this paper. A strong pink fluorescence was found in the
Trhonice Marbles and in some marbles of the Hrani¢na
Group, indicating presence of Mn and Pb cations in the
calcite (dolomite) structure (Sladik 1975).

Diagrams in Fig. 3 illustrate MnO versus Zn ratios in
the studied gahnite-bearing marbles; the MnO/Zn ratio
was empirically recognized to be useful for such classifi-
cation (Novak 1987). The gahnite-bearing marbles are sig-
nificantly distinct from the other marbles in both regions
examined, but the positions of the Trhonice Marbles and
marbles from the Hrani€na Group are almost equal in the
diagrams (Fig. 3A, B).

Isotopic compositions of marbles in Sedli§té (Trhonice
Marbles) and marbles from Hrani¢nd were studied by
Slobodnik - Hladikova (1994) and Hladikova et al. (1993),
The isotopic data fall within 8'>C range typical of sedi-
mentary limestones at both localities. The low 80 valu-
es (Hrani¢nd) can be ascribed to the metamorphic proces-
ses (Hladikovi et al. 1993).

Table 2. Chemical composition of marbles from 1 2 3 4 3
the Hrani¢na Group - the Staré Mg&sto Unit Si05 166 334 8.46 175 0.70
TiO2 0.02 0.02 0.07 0.05 0.01
Al2O3 0.74 0.46 1.94 1.28 0.22
Fe203 0.38 0.19 0.41 1.61 0.11
FeO 1.35 0.96 1.25 328 0.21
MnO 0.140 0.106 0.124 0.094 0.04
MgO 17.30 17.20 16.50 17.87 222
Ca0O 33.37 33.46 30.54 29.81 52.51
NazO 0.02 0.02 0.07 0.02 0.01
K20 0.06 0.04 0.39 0.10 0.08
P20s 0.05 0.04 0.08 0.21 0.03
H20™ 1.64 1.33 1.80 1.19 n.d.
H>0" 0.10 0.07 0.16 0.07 0.09
Corg n.d. n.d. n.d. n.d. 0.02
SOz 0.01 0.10 0.08 0.01 n.d.
1. ign. 43.37 42.89 38.37 42.51 43.67
TOTAL 100.21 100.23 100.24 99.85 100.01
ppm
Ba 62 50 162 86 79
. Sr 142 135 136 130 173
1, 2,3 - Hrani¢na North,
4 - Hrani¢ns Fe-ore deposit, Zn 2056 1490 2125 3925 439
5 - Potrovice Pb 157 184 220 1210 205
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Mineral assemblages of the gahnite-bearing marbles

The mineral assemblage Dol+Cal+Tr+Phl+Di, typically
found in silicate-poor gahnite-bearing marbles, exhibits
Cal > Dol (Trhonice Marbles) and Dol > Cal (Hrani¢na
Group), respectively. Quartz, amphibole and titanite are
typical accessory minerals; forsterite, feldspars and tour-
maline (dravite to uvite) were exceptionally found in the
Trhonice Marbles (Novak 1988, unpublished data of the
authors), epidote and apatite in the Hraniéni Group
(Litochleb 1974). Other non-silicate minor to accessory
minerals include: oxides - magnetite, gahnite, franklinite
(Hrani¢na), hematite, and sulphides - sphalerite, galenite,
pyrite, chalcopyrite, pyrhotite (Hrani¢nd). A retrograde
stage of metamorphism is represented by replacement of
phlogopite by chlorite found at both localities, replace-
ment of gahnite by chlorite+sphalerite in Hrani¢na
(Litochleb 1972, 1975), and forsterite by antigorite in the
Trhonice Marbles (Novak 1988, Slobodnik - Hladikova
1994).

The mineral assemblage Dol+Cal+Phl+Tr+Di, typical
in gahnite-bearing marbles in both regions, as well as the
presence of gahnite, do not allow a reliable estimate of the

PTX-conditions of metamorphism, because the mineral
assemblages and gahnite are stable in a broad range of
PTX-conditions (Eggert - Kerrick 1981, Spry 1982). The
presence of the rare assemblage forsterite+calcite in the
Trhonice Marbles indicates, that the temperature could
reach values higher than 700 °C for Pfiuia = 600 MPa and
Xco- from 0.2 to 0.8. These marbles probably underwent
slightly higher degree of metamorphism relative to the
Hrani¢ni Group. However, the PTX-conditions; T = 550-
700 °C for Pruia = 600 MPa and Xco: = 0.2-0.8, deri-
ved from the mineral assemblages Cal+Dol+Tr+Phl+Di
(Eggert - Kerrick 1981), are slightly lower than those gi-
ven for the metamorphism of metabasites in the central
part of the Staré M&sto Unit (Stipska et al. 1996).

Silicate-rich marbles from Hrani¢nd exhibit mineral
assemblages different from those of silicate-poor gahnite-
bearing marbles. Gahnite forms subhedral zoned grains
with Zn-enriched rims, concentrated particularly in mag-
netite-rich bands. Litochleb (1975) considered that gahni-
te and hematite originated during metamorphic event later
than the main stage of metamorphism, which produced the
main mineral assemblage including magnetite, franklinite
and most silicates and sulphides.
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Chemical composition of gahnite and other minerals

Chemical composition of Zn-bearing spinels in marbles
was studied only exceptionally (Spry 1982); spinel with
the gahnite and hercynite components up to 20 mol. % we-
re found in the Moldanubicum (Ulrych 1971, Némec
1973). Detailed study of Zn-enriched spinels in the
Strazek Moldanubicum (Fig. 4) yielded up to 50 mol. % of
the gahnite and up to 20 mol. % of the hercynite compo-
nents. Such composition is distinct from those in the
Trhonice Marbles and in the Hrani&na Group (Fig. 4).
Gahnite from both studied regions is close to the end-
member, with up to 92 mol. % of the gahnite component
(Fig. 4). However, distinct compositions were also found
among the studied localities. Gahnite from UbuSinek,
Borovnice and most samples from Trhonice exhibit Mg >
Fe, gahnite from Sedli§t& and exceptionally from Trhonice
(both localities are from the Trhonice Marbles) is charac-
terized by Mg = Fe to Mg < Fe, and gahnite from Hrani¢na
typically shows Mg < Fe to Mg << Fe (Fig. 4). Gahnite
with Mg < Fe is mostly associated with magnetite
(Hrani¢nd) or Zn-rich magnetite (Sedlité). Manganese
contents are mostly below the detection limit of the elec-
tron microprobe. The Al contents incorporated in the B-si-
te of the spinel structure mostly correspond to the theore-
tical value 2 (Table 3), hence substitutions of divalent
cations in the A-site seem to be dominant. Most of gahni-
te grains display zonality with Zn-enriched rims, typical
for Zn-spinel from metamorphosed massive-sulphide de-

Fez+

X Hraniéng Group

posits (Spry 1985). Representative compositions of gahni-
te, associated Zn-rich magnetite and franklinite are given
in Table 3.

Tremolite, diopside and forsterite are close to their res-
pective end-members (Table 4), however, their Xmig
ratios and the Xn1g ratios of phlogopite are mostly lower
if compared to those in the Svratka Unit and Stra¥ek
Moldanubicum as well as marbles in Bystré (Novik
1988). Forsterite from Trhonice is Mn-, Fe-enriched,
whereas other silicates are mostly Mn-poor.

Formation of gahnite

Gahnite is a typical minor to accessory mineral of zinc-
sulphide ore deposits, and it is locally also reported from
other metamorphosed rocks such as metapelite, orthogne-
iss, metapegmatite, quartzite and marble. Gahnite is stab-
le over a broad range of PTX-conditions from lower
amphibolite to granulite facies. It can form by the follo-
wing processes: (i) desulphurisation of sphalerite, (ii) pre-
cipitation from a metamorphic-hydrothermal fluid, e.g.,
formation from Zn released during metamorphic reaction
of Zn-bearing carbonates or Zn-bearing silicates such as
dehydratation of Zn-staurolite; (iii) replacement of a pri-
mary ZnO phase (Plimer 1977, Dietvorst 1980, Hicks et
al. 1985, Spry 1982, 1985).

Euhedral to subhedral grains of gahnite are embedded
in calcite and/or dolomite; silicate minerals are mostly ab-
sent in the Trhonice Marbles or rare in silicate-poor marb-

o Moldanubicum

e Policka Unit

Fig. 4. Compositions of Fe-Zn-Mg spi-
nels from marbles of the Bohemian
Massif

Based on the following data:
Moldanubicum - Ulrych (1971), Némec

(1973), this work; Poli¢ka Unit and
Hrani¢nd Group - this work
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1 2 3 4 5 6 7 8 9 10 11 12 Table 3. Representative
TiO, 007 00l 007 006 018 000 000 000 002 006 002 04l Chf:mlmﬂlo NER R Wt
Al,O; 5738 5745 57.69 5670 57.09 032 5718 5616 5605 5616 5680 281 | SPMC 8fOUP mineras
Fe203 = 2 = - = 69.01 - - - - - 63.24
FeO 291 1.74  6.59 072 282 2612, 670 438 8.92 828 7.69 -
MnO 0.02 0.03 0.00 0.07 008 0.23 000 000 0.07 0.11  0.08 0.30
MgO 2.53 201 230 1.95 261 0.59 1.07  0.01 0.73 045 015 0.24
ZnO 37.89 39.66 3434 4093 37.28 438 3526 3997 3408 3530 36.12 3385
TOTAL  100.80 100.90 100.99 100.43 100.06 100.65 100.21 100.52 99.87 100.36 100.86 100.85 | Formula based on 4 O.
Policka Unit:
Ti% 0.002 0.000 0002 0001 0004 0000 0000 0000 0.000 0001 0.000 0.012| |_SedligE-—core,
AP+ 1.993  2.001 1994 1993 1993 0.014 2.007 1999 1988 1.989 2.001 0.129| 2 - Sedli§t&-rim,
Fe3* - - - - - 1.986 - - - - - 1.856| 3 - Trhonice,
Fe** 0.072 0043 0.162 0.018 0070 0835 0167 0.111 0225 0208 0.192 - 4 - Ubusinek,
Mn2* 0.000 0001 0.000 0002 0002 0007 0000 0000 0002 0003 0002 0.010| 3 -Borovnice (I-5 gahnite),
Mg>* 0.11 0089 0.101 0087 0115 0034 0048 0000 0033 0020 0007 0014 6-Sedlisté (Zn rich mag-
Zn* 0824 0865 0744 0901 0815 0124 0775 0891 0757 0783 0797 0975 PeUO; I;‘?;“‘I"l’a i
raniénd, (7-11 - gahnite,
CATSUM _ 3.002 2999 3.001 3002 3.000 3000 2997 3.001 3.005 3004 2999 299%| 15 franklinite)
Table 4. Chemical composition of associated minerals morplh.ism particullarly frf)m car.b(.)n.ate minerals, under
conditions of relatively high activities of Al and locally
Trhonice Hrani¢na sy . :
i : Fe (Hrani¢nd) in metamorphic fluids. Chemical compo-
_ i i .. oi- & W sition of gahnite close to the theoretical formula
%gz 33'82 SS'gg 53'32 43'32 53'(7;(') Sg'gi 43';2 ZnAl>04 at most localities, simple mineral assemblage
AlLOs 000 007 037 13.04 029 117 13.41 gahmte-ll-c.alc;te a.nclf_o'r dolomite, and absepcc of Zn-en-
FeO 868 1.02 146 222 1.67 151  2.69 riched silicates significantly support such idea.
MnO 046 011 013 001 000 007 003 2. The gahnite originated due to desulphurisation of spha-
MgO 5121 19.28 2551 2497 [7.29 2386 26.01 = : : H rn
<h 000 2.6 1330 D66l oess H(3 - Ga0 lerltg. The absence. of sphaler}te rell‘cs in gahnite
Na,O 000 002 010 051 001 011 015 bearing marl')les but its presence in Sulp'hlde—nch and lo-
K20 000 004 004 993 000 017 934 cally gahnite-free assemblage (Litochleb 1975,
H20" - - 222 423 223 427 Slobodnik - Hladikovd 1994) may reflect only a strong
TOTAL 100.01 100.05 101.06 9821 | 100.47 101.13 98.99 variation in activity of S within a single marble body.
gja+ 0971 1978 7821 6.011| 2008 7915 5926 Disregarding the absence of sphalerite relics in gahnite-
Tid+ 0.001  0.000 0.005 0098 0000 0004 0.078 bearing silicate poor marbles, desulfidization of sphale-
AlP* 0.000 0.003 0.059 2.180| 0.012 0.185 2222 rite cannot be excluded as a possible mode of gahnite
Fe>* 078 0031 0165 0263 0050 0170 0316 formation, although it does not seem to be too probable.
Mn** 0010 0004 0015 0001| 0000 0008 0004/ 3 Zinccomes from silicates. The evident spatial separati-
Z4 . iy
glgz . (1).(8}3)3 {'}-g:g f;gg (5)3[8)8 8-352 ngz g'g;l) on of gahnite from silicates, the very low Zn-contents
Na* 0.000 0001 0026 0.140| 0001 0.029 0.041 ﬁ.}:md 1;1 g:hcat;s agdlsm.lzle mmertaihastserrtl]bl.zzgefs £al-
K* 0.000 0.002 0007 1.797 0.000 0.029 1.675 n.l e+calcite an : or do O‘ml € suggest tha ga m. f.: Ormz'i-
H* z _ 2000 4000 - 2000 4.000 tlor} by extraction of zinc from Zn-bearing silicates is
CATSUM 3030 4.021 15161 15770 3985 15017 15743 unlikely.
0 4 6 24 24 6 24 24

" Determined by stoichiometry

Fo - forsterite, Di - diopside, Tr - tremolite, Phl - phlogopite; data for the
Trhonice marble from Novék (1988).

Electron microprobe analyses were performed on a JEOL JXA-50 A in-
strument at the Geological Institution of the Czech Academy of Science
under following conditions: accelerating potential 20 kV, a beam current

15 mA, counting time 20 s

les of the Hrani¢na Group. Such simple mineral assembla-

ge as well as the absence of spatial relations to other mi-

nerals except carbonates make the discussion concerning

formation of gahnite quite difficult. Three possible hypot-
heses may be discussed (taken into account);

1. Zinc comes from carbonate minerals. Its high contents
were found particularly in carbonate minerals from
Hraniéna (Babéan 1962, Bauchner 1990, this work) and
in the Trhonice Marbles (Novédk 1987). This suggests,
that gahnite formed from Zn, released during meta-

Significance of gahnite-bearing marbles
for the regional classification in the eastern part
of the Bohemian Massif

The gahnite-bearing marbles represent a remarkable mi-
neralogical and geochemical typ of metamorphosed Zn-,
Mn-(Fe)-enriched carbonate rocks, significantly distinct
from the other marbles in the Bohemian Massif.
Disregarding some observed differences between the
Trhonice Marbles and marbles from the Hrani¢na Group,
the geochemical and mineralogical signatures are remark-
ably similar, at least with the respect to the other marbles
of the Bohemian Massif including marbles in Bystré and
marbles in the eastern part of the Svratka Unit. Spinel-
bearing marbles from Nova Cervend Voda, contact aureo-
le of the Zulovd Massif (Prochizka 1967), are also evi-
dently distinct. Zn-poor spinel is associated with forsteri-
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te, phlogopite and pargasite, and formed in zoned metaso-
matic veins very likely related to the intrusion of the
Zulovéa Massif (Novék, unpubl. data). According to the le-
ast authors knowledge, gahnite-bearing marbles examined
are similar only to the Zn-, Fe-, Mn-ore deposits Franklin
and Sterling Hill, N. Jersey, USA (compare Baker -
Buddington 1970, Frondel - Baum 1974).

The classification of the Policka Unit, as a regional
unit within the Bohemian Massif, is contraversial for a
long time. It was considered a part of: the Svratka Unit
(e.g., Svoboda et al. 1964), Bohemicum (e.g., Misaf et al.
1983, Misaf - Dudek 1993, Chlup4& - Vrana 1994), and
Lugicum (e.g.,, Kodym - Svoboda 1950, Svoboda -
Zoubek 1950, Suk 1987), Based on chemical composition,
mineral assemblages and lithology of marbles, the
Trhonice Marbles were recognized to be significantly di-
stinct from the marbles in the adjacent Svratka Unit
(Novidk 1987). This distinction and remarkable similariti-
es with the marbles of the Hrani¢nd Group indicate the
Policka Unit to be a part of the Lugicum. Similarities in
the overall geological setting of the Poli¢ka Unit and the
Staré Mésto Unit (e.g. abundant tonalitic rocks, two di-
stinct marble groups, similar rock sequence and degree of
metamorphism), lithological and metamorphic differences
between the Svratka Unit and adjacent Poli¢ka Unit
(Némec 1968), and significant tectonic border between
both units (Her¢ik et al. 1963, Souba - Duda 1975, Misaf
- Dudek 1993) support such idea, Nevertheless, additional
geological studies are required, in order to provide further
evidences for the classification, proposed in the present

paper. :
Conclusions

1. Gahnite marbles in the Policka Unit and Hrani¢né
Group were recognized as a distinct mineralogical and
geochemical type of the marbles within the Bohemian
Massif.

2. Chemical compositions of gahnite at both studied regi-
ons are distinct from those in other marbles of the
Bohemian Massif. The authors also did not record any si-
milar occurrences of Zn-spinels with such considerably
high Zn-contens in marbles except the Zn-, Mn-, Fe-ore
deposits Franklin and Sterling Mine, New Jersey, USA.

3. Formation of gahnite was not explained sufficiently due
to very simple mineral assemblages and large stability
fields of gahnite and its mineral assemblage.
Crystallization of gahnite from Zn released during me-
tamorphism particularly from carbonate minerals com-
bined with of high activity of Al in metamorphic fluids
seems to be probable.

4. Remarkably similar features such as lithology, chemical
composition and mineral assemblages of the studied
gahnite-bearing marbles, the presence of very similar
sulphide and oxide ores, and typical gahnite composi-
tions were found in both investigated regions.
Consequently, the Poli¢ka Unit is suggested to be a part

of the Lugicum, corresponding lithologically to the
Hrani¢na Group (Staré M&sto Unit).
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Mramory s gahnitem a jejich vyznam pro regionalni &lenéni vychodni éasti Ceského masivu

Mramory s gahnitem poli¢ského krystalinika (trhonické mramory) a staroméstského krystalinika (skupina Hraniéné) pfedstavuji mineralogicky a geo-
chemicky specificky typ mramord v Ceském masivu, vyznadujici se relativng vysokym obsahem Zn a Mn (Fe). Jejich typickym znakem je pfitomnost
Zn-spinelidu, sloZenim blizkého Cistému gahnitu, ktery se vyskytuje v relativng istych kalcitickych i dolomitickych mramorech, Zinek byl pravdépo-
dobné vdzan v karbondtech a pfi metamorféze reagoval v prostfedi bohatém Al za vzniku gahnitu, Jednoduch4 minerdlni asociace mramord
Cal+Dol+Tr+Phl+Di odpovid4 amfibolitové facii. Siroké pole stability gahnitu i uvedené asociace mineralti neumoZiiuji podrobn&jii diskusi PTX pod-
minek metamorfézy. Vyskyt specifického typu hornin, gahnitovych mramort, v obou litologicky i metamorfn& podobnych jednotkdch naznaduje moz-
nost, Ze poli¢ské krystalinikum a &4st staroméstského krystalinika pfedstavuji ¢asti jednoho celku naleZejiciho k lugiku.



