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Abstract

Némec, D., 1998: Highly mafic amphibolites in the Moldanaubian Zone of the Bohemian-Moravian
Heights (Ceskomoravska vrchovina). Acta Mus. Moraviae, Sci. geol., 83:59-71 (with Czech summary).

In the Chynov zone which encompasses the area E of the town of Tabor and belongs to the Moldanubian
Varied series, highly mafic amphibolites occur that are almost monomineral. They are associated with
marginal-sea-type metasediments, forming there very long and narrow layers. Their chemistry points to
an igneous rock which evidently was originally part of a volcanosedimentary complex. Their chemical
composition recalls basaltic komatiites. However, other members of the komatiite series, particularly the
peridotite metakomatiites, which are the parent rock of the komatiite series, are completely lacking in the
Chynov zone, the highly mafic amphibolites being in contrast associated there with metatholeiites. The
content of femic minerals in the original igneous rock must have been higher than in primitive MORBs.
Thus, they probably were olivine- and clinopyroxene-enriched accumulative magmas. This opinion is
supported by the fact that several amphibolites of the Chynov zone contain intercalations of olivine-chlo-
rite-tremolite-actinolite schists which are assumed by MACHART (1984) to have been originally cogenetic
olivine-pyroxene-plagioclase cumulates.
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Introduction

Trace element investigations carried out on metavolcanic amphibolites from the
Moldanubian Zone of the Bohemian-Moravian Heights (NEMEC 1998) revealed a general
increase in their Ni and Cr contents from the E, where they lie below 100 and 300 ppm,
respectively, to the W, where they attain up to 300 and 600 ppm, respectively. This mafic
trend in amphibolites is also confirmed by the fact that only in the W, in the Bohemian
part of the Bohemian-Moravian Heights, amphibolites locally contain intercalations of
ultramafic olivine-chlorite-tremolite-actinolite schists which are interpreted by MACHART
(1984) as original olivine-pyroxene-plagioclase cumulates cogenetic with the parental
basalts that were afterwards regionally metamorphosed along with their hosts under PT
conditions of the amphibolite facies. In accordance with these observations also occur-
rences of so extremely mafic amphibolites that occasionally are completely devoid of
feldspars (amphibolite schists) were reported only from this area. These rocks represent
the magnesium-richest type among the Moldanubian amphibolites. They were petro-
graphically described by OrLov and VESELY (1931) and Suk (1977). The aim of the pre-
sent paper is to elucidate their genesis and their setting within the family of the
Moldanubian amphibolites.



The highly mafic amphibolites occur in the Chynov zone (the area E of the town of
Chynov) which is part of the Moldanubian Varied series. Its rocks are consistent petro-
graphically with those of the SuSice-Votice zone (ZOUBEK 1988), except for lower grade
of their regional metamorphism (medium degrees of the amphibolite facies).
Amphibolites are accumulated there in a rock series labelled by PLETANEK and Suk
(1976) the Hofice series.

The bulk chemical analyses of the amphibolites used for the study include partly
those published in the literature (OrRLOV 1931, OrLOV and VESELY 1931, Suk 1971),
partly original analyses performed by H. Cervena in the former Geoindustria Laboratory
in Jihlava. So far no source is given, the data presented in figures are own data of the pre-
sent author. The analyses of minerals were performed by Mgr V. Vivra in the
Department of Mineralogy, Petrography and Geochemistry of the Masaryk University in
Brno, utilizing a CanScan 4 DV SEM, coupled with a Link 10.000 EDS analyser.

Petrography

Amphibolites of the Chynov zone were already characterised in great details by
OrLOV and VESELY (1931) and by Suk (1972). Both common feldspar-bearing amphibo-
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Fig. . AFM diagram showing fields of ophiolite volcanics (a), gabbros (b) and ultrabasics (¢, according to
ALLEMAN and PeTERS 1972), and of komatiites (field enclosed by dotted line, according to COLEMAN
1977). Field of amphiboles from Moldanubian metavolcanic amphibolites (dots) is encircled by broken
line. Crosses — highly mafic amphibolites of the Chynov area.

Obr, 1. Diagram AFM ukazujici pole ofiolitovych vulkaniti (a), gaber (b) a ultrabasik (c), podle ALLEMAN
a PETERs 1972), a komatiitd (pole ohraniené te¢kovanou linii, podle CoLEman 1977). Pole amfibolu
z metavulkanickych amfibolith moldanubika (body) je ohrani¢eno &irkovanou linii. Kfizky — silné
mafické amfibolity chynovské oblasti.
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lites and highly mafic amphibolites occur there. The first type amphibolites form layers
in gneisses as well as in marble. They mostly are consistent with the common amphibo-
lite type found in the Moldanubian Zone. They are equigranular. Hornblende (pargasite
in the classification of LEAKE et cons. 1997, Table 1) is their overwhelming constituent
(up to 80 vol. %), clinopyroxene and biotite are their occasional minor constituents.
Accessory ilmenite grains are jacketed with titanite rims. The ilmenite possesses en-
hanced V., O contents (Table 2) which are also inherited by the rim titanite. The amphi-
bolites that cxhlblt elevated Fe,O, contents (Nos 8-10, Table 3) carry accessory
magnetite. Plagioclase is andesme which locally grades into both oligoclase and
labradorite. The amphibolites are chemically throughout gabbroic, which points to their
igneous origin. This is also confirmed by their geochemical signature (JANOUSEK et al.
1997). The range of their mg numbers is broad (0.43-0.70), which proves their hetero-
genity. They are ol- and ne-normative (Table 3) and, consequently, silica-undersaturated.
Only some feldspar-bearing amphibolites within the Chynov marbles that accompany the
highly mafic amphibolites are different, being chemically also gabbroic, but hypers-
thene-normative and highly magnesian (Table 3, No 3). These differences probably are
due to different ages (proterozoic to early paleozoic) of individual amphibolite types, as
was recently shown by geochronological measurements of JANOUSEK et al. (1997).
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Fig. 2. Niggli c-mg-(al-alk) diagram (LEAKE 1964) for amphibolites (points) associated with marbles of the
Chynov zone. Dotted line encloses field of metatholeiitic basalts of the North Alabama Piedmont (ac-
cording to STow et al. 1984).

Obr. 2. Niggliho diagram c-mg-(al-alk) (LEAKE 1964) pro amfibolity (body) sdruzené s chynovskymi
mramory. Te¢kované linie uzavird pole metatoliitovych basalti predhiii severni Alabamy (podle STOW
etal. 1984).
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Table 1. Amphiboles, sample No 1. Formulae for T + C = 13 atoms
Tab. 1. Amfiboly, vz. & 1. Formule pro T+ C =13 at

Amphibole No

5
Amfibol &. 1 - 3
8i0, 43.10 42.12 38.97
TiO, 0.92 1.06 1.28
ALO, 10.57 11.26 14.40
FeO, 15.42 15.78 16.53
MnO 0.28 0.34 0.21
MgO 11.18 10.64 9.39
CaO 11.85 11.62 11.73
Na,0 2.58 2.31 248
K,0 0.67 0.72 1.16

Towl 957 958 9615
mg 0.56 0.54 0.48
Fe**/Fex100 7 16 16
Si 6.51 6.40 5.97
AV 1.49 1.60 2.03
FNAL 0.39 0.42 0.56
Ti 0.11 0.12 0.15
Fe’* 0.14 0.32 0.34
Fel* 1.81 1.69 1.78
Mn 0.04 0.05 0.03
Mg 2.51 241 2.14
Ca 1.92 1.89 1.92
Na 0.75 0.68 0.74
K 0.13 0.14 0.23

Fe3* was computed according to SCHUMACHER (1997).
Fe™* bylo poéitino podle SCHUMACHERA (1997).

Table 2. Microprobe analyses of ilmenite and titanite, sample No 10 (wt %). Formulae for 3 (ilmenite) and 5
(titanite) oxygen atoms.
Tab. 2. Mikrosondové analyzy ilmenitu a titanitu, vz. &. 10 (hm. %). Vzorec poéitin na 3 (ilmenit) a 5 (titanit)

at. kysliku.
Ilmenite Titanite Timenite Titanite
Si0, 0.28 30.95 Si 0.007 1.014
TiO, 51.06 37.87 Ti 0.985 0.933
ALO; - 1.00 Al - 0.039
V,0; 0.64 0.60 A% 0.011 0.013
FeO,  42.56 0.82 Fe** - 0.022
MnO 3.04 - Felr 0913 =
Ca0 0.39 28.35 Mn 0.066 B
Ca 0.011 0.995
Total 97.97 99.59 Total 1.993 3.016
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Table 3. Selected chemical analyses of amphibolites, the Chynov zone.
Tab. 3. Vybrané chemické analyzy amfibolitl, chynovska zona.

SampleNo 2 3 4 5 6 7 8 9 10
Vzorek ¢.

Si0o, 4585 46.06 4685 4390 4596 4539 4773 4763 4777 48.17
TiO, 0.84 0.82 1.39 1.26 125 1.94 1.25 223 234 1.40
A12(33 13.01 13.02 1744 1609 1337 1409 15.15 1461 1636 17.16
Fe,04 1.53 1.98 1.13 3.89 270 215 258 403 494 439
FeO 57 7.96 7.79 9.01 7.82 9.39 7.10 7.30 6.23 5.38
MnO 0.06 006 007 008 008 0l6 013 012 012 0.16
MgO 13.04 13.10 1147 10.17 1030 9.05 832 748 455 649
CaO 1099 10.90 852 11.32 1536 1224 1143 9.70 11.36 10.00
Na,O 1.05 1.08 242 207 1.82 230 343 418 308 3.95
K,0 043 045 048 039 040 036 048 024 070 063
ons 0.09 0.10 0.28 0.30 0.11 0.19 0.10 0.31 0.32 0.09
co, 1.02 1.08 - - - 013 - - - 0.46
HZO‘“ 4.28 3.18 1.82 1.39 1.01 1.59 1.42 1.22 1.00 133
H,0~ 0.16 0.12 0.09 0.18 0.08 0.13 0.11 0.16 0.21 0.23
Total 99.99  99.97 99.93 100.05 10026 99.11 9936 9921 99.88 99.64
FeEOB 15 18 12 28 26 17 25 33 42 42
(%of tot. FeO)

FeO, 8.95 9.74 8.81 1251 1052 11.32 942 1093 10.68 9.33
mg 072 070 070 059 064 058 061 0.55 043 055
an 295 295 353 336 272 2710 247 20.3 247 270
or 2.8 2.8 2.8 2.2 2.2 2.2 2.8 1.7 39 39
ab 8.9 8.9 20.4 15.7 7.8 16.5 22.5 31.2 283 29.3
ne - - - 0.8 4.0 1.6 34 2.1 2.8 23
di 18.8 18.6 39 16.0 37.4 25.7 24.2 20.1 23.1 17.3
hy 196  20.1 10.0 - - - - - - -

ol 10.8 11.1 292 21.4 13.8 17.2 13.7 11:5 35 9.0
il 1.7 1.5 2.6 2.4 24 3.6 24 4.3 4.4 2.7
mt 2.3 2.8 1.6 5.6 3.9 3.0 3.7 5.8 72 6.3
ap 03 0.3 0.6 0.6 0.3 0.3 0.3 0.6 0.6 0.2

Sample location: 1 Pacova hora hill at Chynov (highly mafic amphibolite, Suk 1971); 2 the same; 3 Pacova
hora hill at Chynov (OrLov and VESELY 1931); 4 Kladrubska hora hill at Chynov (OrLOV and VESELY 1931);
5 Vé&ind at Obratail (OrLOV 1931); 6 Véznd at Obrataii (clinopyroxene amphibolite); 7 Oblajovice (clinopyro-
xene amphibolite); 8 Dolni Hofice; 9 Lejékov (clinopyroxene amphibolite).

Lokalizace vzorku: 1 Pacov a hora u Chynova (siln¢ maficky amfibolit, SUK 1971); 2 totéZ; 3 Pacova hora
u Chynova (ORLOV a VESELY 1931); 4 Kladrubska hora u Chynova (ORLOV a VESELY (1931); 5 V&Zna u Obra-
tang (OrLOV 1931); 6 VEZnd u Obratané (klinopyroxenovy amfibolit); 7 Oblajovice (klinopyroxenovy amfi-
bolit); 8 Dolni Hofice; 9 Lejékov (klinopyroxenovy amfibolit).

Table 4. Trace element contents in amphibolite from VéZna near Tébor (sample No 6 in Table 3), ppm
Tab. 4. Obsahy stopovych prvki v amfibolitu z Vézné u Téabora (vz. €. 6 v tab. 3), ppm

Ni 185 Zr 108
Co 51 ¥ 29
Cr 475 Sr 239
\Y% 396 Rb 7
Nb 5
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The highly mafic amphibolites are limited with their occurrence to the Chynov mar-
bles where they form cm to m thick slabs (compare their photos in ORLOV and VESELY
1931 and Suk 1972). They were strongly affected by tectonism, which occasionally
made them to boudins. They consist of hornblende, accompanied locally by accessory
biotite, plagioclase and quartz. The almost monomineral character of these rocks is also
documented by Fig. 1, where the field covered by their points adjoin and partly overlap
the field of amphiboles derived from common Moldanubian amphibolites. Due to their
almost monomineral compositions the analyses of the rocks can be easily computed to
crystal formulae of amphiboles:

2 3 . :
Nay 50Ky 09Cay 2gFe™  97Mg; 79Fe™") 5 Tig g9Aly 95(Sig 77 Al} 29)0,5

In the classification of LEAKE et cons. (1997) it corresponds to magnesio-horn-
blende. Igneous rocks with similar chemistry are rare, being represented, for instance, by
melanocratic clinopyroxene- and olivine-rich gabbros, formally termed tylaites accord-
ing to their type locality in the Ural (compare ZavariTskil 1955, for their petrography,
and SoLovev 1970, for their chemistry). Almost monomineral amphibolites of similar
chemistry were also described, for instance, from Tamil Nadu in India (RAJASEKARAN
and RaM MoHaN 1985).

Protoliths

The amphibolites of the Chynov zone are of igneous origin. This is documented by

Fig. 2. They obviously display an igneous trend and their points plot, for instance, into
the field taken by metatholeiitic basalts of the North Alabama Piedmont (Stow et al.
1984). The feldspar-bearing amphibolites of the Chynov Zone are partly MORB-type
metavolcanics which represent the by far most common type of amphibolites found in
the Moldanubian Zone of the Bohemian-Moravian Heights (NEMEC 1997a, in print a, b).
In the case of the Chynov zone it

o/. T is documented by Figs. 3 and 4.
AU Fig. 3 shows simultaneously that

37 points of the highly mafic amphi-
bolites cluster outside the field of

° ] the mid-ocean ridge basalts

2 ./“. (MORB) due to their picritic

affinity manifested especially by
their ~ high mg  numbers
(0.70-0.72). In Figs. 1 and 5 their
| points lie within the field of ko-

1 matiitic basalts. In spite of it these
rocks cannot be classified as pris-

tine komatiites. Komatiites have

. relatively restricted temporal dis-

-" é 3 Feot/MgO tribution being abundant only in
Archaic terranes (compare MISAR

Fig. 3. TiO, contents (wt %) vs FeO/MgO ratio of tholeiitic 19?0),.whereas datm,g of the am-
(dots) and highly mafic (triangles) amphibolites of the ~phibolites of the Chynov zone by
Chynov zone. Flclld li‘ftf.tlfarll{l{: MORBs (after LE RoEX  yse of the Nd method yielded

Obr. 3. Sﬁlaff%’.gm?ffﬁe %) vs FeO, /MgO tholeiitovych A8€S ranging from upper Algon-
(body) a S|!né mafickych (tro_]uhelmky) amfibolita  kian to lower Paleozoicum

chynovské zony. Pole a[lanrlckych MORB (podle LE (JANOUSEK et al. 1997). Further-
RoEX et al. 1983) je omezeno plnou carou.
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more, according to ARNDT et al. (1977), presence of rocks of the whole komatiite series
in an area is crucial. However, metabasites exhibiting the chemistry of peridotite komati-
ites, from which all the other komatiite types can be derived by crystal fractionation or
accumulation, are fully lacking in the Chynov zone. In contrast, a linkage of the highly
mafic amphibolites to the metabasites of the magnesian tholeiite type is there conspicu-
ous (Fig. 5). Some ophiolite gabbros are chemically also close to the highly mafic am-
phibolites (Fig. 1), but the geological setting of the latter excludes such a provenience.
Their association with marbles and graphitic quartzites testifies to an originally vol-
canosedimentary formation. Moreover, very large areal extension of the metavolcanic
layers as well as their small thicknesses suggest an originally volcanic extrusion. All au-
thors who examined them recently (ZEMANEK 1967, Suk 1977, JANOUSEK et al. 1997)
hold them for metavolcanics, too.

Metamorphism

50 4
The Chynov zone has a special position

within the Moldanubian Zone in the territory
of the Bohemian-Moravian Heights. It shows
metamorphism of lower grade than other
parts of the region. This metamorphism cor-
responds to the staurolite-kyanite type and is
of medium pressures and temperatures. It
manifests petrographically especially by 10+
wide occurrence of muscovite, in particular i
in two-mica gneisses which represent the
most abundant rock type occurring in the
area.

As to amphibolites, they show assem-
blages characteristic for the higher T part of
the medium- and higher-grade amphibolite
facies. So far the rock chemistry it allows,
they contain abundant clinopyroxene
(Lejckov, Oblajovice, VéZna). Temperature
of metamorphism of the amphibolites can be
estimated according to O'BRIEN et al. (1992), 1
who utilized the temperature dependence of O.Sj
hornblende Ti-content, as it was deduced
from the experimental data of HELz (1973).
This method was applied to hornblende of T
the amphibolite sample No 10 (Table 3). The Sr KRbONbP ZrTi Y CrNi
rock contains abundantly accessory ilmenite,
which warrants saturation of the hornblende Fig-4. MORB-normalized contents of minor and

by Ti. Th P d 1 trace elements in the Vézna metatholeiitic
y 1L e temperatures found mostly range amphibolite (dots) and in 15 metatholeiitic

Rock / MORB

between 670 and 690 °C. Moldanubian amphibolites of the
; y Bohemian-Moravian Heights (dotted area).

'.AS already JANOEJSE}.\ etal. (1997) }‘mve Normalizing values after PEARCE (1982).
mentioned, the amphibolites of the Chynov qpr. 4. Obsahy minoritnich a stopovych prvki
zone are characterized by significant hetero- .norr_nallzo;iml%_ naogi\g}ﬁB' \beggtz}nhulells-

3 : : s - 1tovéem amfiibolitu cZne y)av
genity of the oxidation grade of iron. This is metatholeiitoveh moldanubickych anfic
also documented by the bulk rock analyses bolitech Ceskomorayské vrchoviny (teiko-
listed in Table 3. Hornblende of the rocks ex- vané pole). Normaliza¢ni hodnoty podle

PEARCE (1982).



hibits low Fe?*/Fe?* ratios (only 7-16 % of total iron is trivalent, Table 1). If total iron
found in ilmenite is computed as bivalent (Table 2) the (R*+R*)/R?* ratio equals pre-
cisely to one, which pomts to total absence of Fe** and, consequently, to the absence of
the haematite component in the mineral. On the other hand, in some samples (Nos 8-10,
Table 3) accessory magnetite is copious, which evidently results in enhanced bulk Fe,O,

content of the rocks. Thus, it is uneasy to estimate fo, during metamorphism of the am-
phibolites.

Type of the parental magma

In Fig. 6, amphibolites of the Moldanubian Zone in the Bohemian-Moravian
Heights are plotted in terms of their TiO, and MgO contents which both highly sensi-
tively trace variational trends of basic igneous rocks. In Fig. 6 metavolcanics and
metagabbros (distinguished according to NEMEC 1997a, b, 1998) are plotted by different
symbols. The major clusters of metavolcanics coincide with the line that traces the varia-
tional trend of mid-Atlantic ridge basalts (MARB) within its FAMOUS section (BRYAN
1979). This trend is also typical for other MARBs (ROCHETTE et al. 1991) and was also

Al

Fig. 5. Amphibolites of the Chynov zone in terms of Al,0;, MgO and FeO+TiO, (wt %, according to JENSEN
1976). Triangles — highly mafic amphibolites, squares - amphlbohtes from the surroundmg-a of Véznd,
points — other amphibolites of the zone. a - calc-alkaline basalts, b ~ ferroan tholeiites, ¢ — magnesian
tholeiites, d — basaltic komatiites, e — ultramafic komatiites.

Obr. 5. Amfibolity chynovské zony v diagramu Al,0:-MgO-(FeO+TiO,) (vdh %, podle JENSEN 1976).
Trojuhelniky — silné mafické amfibolity, ctvered(y - dmflbollty z okoli chnc, body - ostatni amfi-
bolity zony. a - alkalicko-vdpenaté basalty. b — tholeiity Fe, ¢ — tholeiity Mg, d — basaltové komatiity,
e — ultramafické komatiity.
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recorded in the East Pacific Rise (EpPr, NIELSEN 1988). This trend is controlled by modal
changes running from olivine basalts (the TiO, — low end of the line in Fig. 6) over pla-
gioclase-olivine-clinopyroxene basalts to plagioclase basalts (Bass et al. 1973) and is
consistent with the model of simple fractional crystallization (NIELSEN 1988). The slope
of the TiO,-MgO correlation line in Fig. 5 suggests that the content of clinopyroxene in
rocks acted as the main controlling factor (compare HOECK and KOLLER 1989).
Considered as a whole, the scatter of points in Fig. 6 is considerable, but it decreases sig-
nificantly if amphibolites of only smaller areas are considered (Fig. 7).

In Fig. 6 also points of the samples from the Pacov hill (N of the town of Chynov)
and those from the surroundings of the V&Zna village (eastern section of the Chynov
zone) are separately connected by tie-lines. All the three low, intermediate and high-
MgO trends of volcanogenic suites follow similar pathways. In spite of paucity of points
in two suites they have the same slopes in Fig. 6 and, consequently, also the same petro-
logic significance. They probably were controlled predominantly by the shallow frac-
tionation of diversely magnesian parents. Points at the low end of the variational lines at
the highest MgO values are generally assumed to be consistent with primitive (parental)
magmas of the series, because they are believed to have undergone the smallest amounts
of crystallization since separation from the mantle. To get the presumed parental mag-
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Fig. 6. MgO and TiO, contents (wt %) of highly mafic amphibolites (triangles), of amphibolites from the sui-
roundings of Vé#na (dots), of other amphibolites of the Chynov zone (circles) and of all other
Moldanubian amphibolites of the Bohemian-Moravian Heights (crosses). Fields of magnesian
metagabbros and metaleucogabbros are enclosed by broken and dotted lines, respectively. Samples
within circles were used to compute primitive magmas of the pertinent series.

Obr. 6. Obsahy MgO a TiO, (vdh. %) silné mafickych amfiboliti (trojihelniky), amfibolitd z okoli Vézné
(body), ostatnich amfiboliti chynovské zény (krouzky) a ostatnich moldanubickych amfibolitia Cesko-
moravské vrchoviny (kfizky). Pole metagaber Mg je ohrani¢eno &érkovanou linii, pole metaleukogaber
teckovanou linii. Vzorky uvnitf krouzkti byly pouzity pro vypodet primitivnich magmat v jednotlivych
sériich.
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mas, data of the samples enclosed by the circles in Fig. 6 were averaged and entered into
Table 5 (all the No I metabasites displayed marked H,O and CO, contents, thus, also
mean data of analyses corrected for these components are given in the Table). It has been
shown (NEMEC in print b) that regional metamorphism of the Moldanubian amphibolites
affected their Na,O and K,O contents, but other major components remained essentially
unchanged. The obtained presumed parental magmas can be commented as follows:

Table 5. Supposed parental magmas of individual series and comparable MORBs.
Tab. 5. Pfedpokladand parentilni magmata jednotlivych serii a MORB obdobného sloZeni.

Series Ia Ib 1 11 2 m 3
Serie

Number of 3 oy 8

averaged samples

$i0, 46,10 48.56 49.64 4493 470 4823  50.15
TiO, 083 087 059 125 1.1 124 145
ALO, 1300 1369 1434 1473 170 1547 1526
Fe,0, 171 1.80 - 3.30 - 2.36 -
FeO 764 805 858t 842 100 752 996
MnO 006  0.06 - 0.08 - 0.14 019
MgO 1305 1375 1383 1024 98 830 837
Ca0 1094 1152 1110 1334 110 1153 1236
Na,O 106 112 165 195 27 261 262
K,0 045 047 2 040 005 053 007
P,0, 0.10 011 & 021 - 013 011
co, 111 o - i = < %
H,0* 3.60 - - 1.20 - 1.60 -
H,0 0.15 - = 0.13 - 0.19 _
Total 99.80 100.18 9973 100.18 98.65 99.85 100.54
FeO, 9.18 967 858 1152 100 9.60  9.96
mg 072 072 074 062 064 060 060

Samples: Ia Parental magma, No I series
Ib Parental magma, No [ series (corrected for CO, and H,0)
1 28 % melt extracted from a MORB pyrolite at 8-12 kbar (according to FALLoON and GREEN 1988)
II Parental magma, No II series
2 Primitive MORB (ELTHON 1989)
IITParental magma, No III series
3 East Pacific Rise basalt (TIGHE et al. [1988)
Vzorky: Ia Parentdlni magma, ser. |
Ib Parentélni magma, ser. I (korigovino na CO, a H,0)
1 28 % tavenina extrahované z pyrolitu MORB pfi 8-12 kbar (podle FALLOON a GREEN 1988)
II Parentalni magma, ser. IT
2 Primitivni MORB (ELTHON 1989)
IIIParentdlni magma, ser. 111
3 Basalt Vychodopacifického hibetu (TIGHE et al. 1988)
*Total Fe as FeO
* Celkové Fe jako Feo

The type No I parental magma. A melt of chemical composition comparable to the
highly mafic amphibolites was produced experimentally by FALLON and GREEN (1988)
through a 28 % melting of a MORB pyrolite at 8-12 kbar. However, no rocks of similar
chemistry are reported in lists of primary MORBs given by FLOWER (1991), BaTizA
(1991) and NATLAND (1991). Thus, the high MgO content and a relatively low alumina
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content of the No I type rather point to an olivine+clinopyroxene-enriched accumulative
magma. Similar origin was proven e.g. by FRaNcIs (1985) for a rock originally held for
picrite. In our case such an explanation is corroborated by the occurrence of olivine-
bearing tremolite-actionolite intercalations in several amphibolite bodies of the study
area (MACHART 1984), which continuously pass into their hosts.

The type No II parental magma. There is not a generally accepted definition of what
is a primitive magma, nonetheless basalts with more than 9.5 wt % MgO usually are
termed so (ELTHON 1991). Our type II amphibolite falls within this MgO range. Chemistry
of primitive parental MORBSs is rather variable presumably due to different degrees of
partial melting and slight variation of the mantle source. In spite of it, it was not possible
to find a sample among them that would approach closely enough to the type No II am-
phibolites (Table 5). However, it must be pointed out that the number of points which de-
fine the No II differentiation series is too low to consider the trend to be reliable.

The type No III parental magma. In view of its MgO content this type apparently
represents an already considerably evolved basaltic melt. MORBs which display similar
chemical compositions are rather common. The sample listed for comparison in Table 2
derived from the EPR (TIEGHE et al. 1988).

Conclusions

In the Chynov zone which is part of the Moldanubian Varied series highly mafic
amphibolites that are almost entirely composed of amphibole occur forming layers in
marbles. Their chemistry is gabbroic. Their geological setting as well as the association
of rocks suggest an originally volcanogenic rock of a volcanosedimentary complex. In
spite of their chemical composition which corresponds to basaltic komatiites they cannot
be classified so, because they show relationships to the tholeiite suite. This can be in-
ferred from their association with metatholeiites and, which is more important, from the
lack in the study area of other rocks of the komatiite suite, particularly of peridotite
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Fig. 7. MgO and TiO, contents (wt %) in metavolcanics of the amphibolite-rich belt between Méfin and
Kiizanov (dots), the StriZek subdivision of the Moldanubian Zone. Triangles — amphibolites from
Brevnice (near the town of Havlickav Brod).

Obr. 7. Obsahy MgO a TiO, (véh. %) metavulkanitii pdsma bohatého amfibolity mezi Méfinem a KfiZanovem
(body) ve strazecké vétvi moldanubika. Trojihelniky — amfibolity od Bfevnice (u Havli¢kova Brodu).
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metakomatiites that are the parental magma of all other members of the komatiite suite.
However, the content of femic constituents in the highly mafic amphibolites evidently
had to be higher in the original igneous rock than in primitive MORBs. Hence, they sup-
posingly were originally olivine- and clinopyroxene-enriched accumulative magmas.
Most of the Moldanubian amphibolites of the Bohemian-Moravian Heights originally
were MORBSs, whose parental magma was not primitive, but already markedly evolved.

SOUHRN

V chynovské zéng, kterd ndleZi pestré sérii moldanubika, se v mramorech vyskytuji i silné mafické amfi-
bolity tvofené &asto prakticky jen amfibolem. Jejich chemismus je gabroidni. Jejich geologickd pozice
nasvédéuje, Ze $lo pivodné o vulkanickou vyvielinu, ktera byla soucdsti vulkanosedimentarniho komplexu.
Pfesto, Ze jejich chemismus odpovida basaltovym komatiitim, jejich asociace s metatholeiity, jejich chemické
vztahy k nim a naopak chybéni ostatnich ¢lenti komatiitové série v oblasti ukazuji, Ze néleZi do série tholeiitd.
Obsah mafickych sloZek byl viak v nich vy$&i neZ v primitivnich basaltech stfedoocednskych hibetéi (MORB),
takZe je nutno predpoklddat, Ze 3lo patrné piivodné o kumulativni magmata nabohacena olivinem a klinopyro-
xenem. Velkd véiina ostatnich amfibolitd moldanubika Ceskomoravské vrchoviny nalei metavulkanitim
typu MORB, jejichZ matefska primitivni magmata byla jiZ ¢astedn& vyvinuta.
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