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Blue dravite as an indicator of fluid composition during
subsolidus replacement processes in Li-poor granitic pegmatites
in the Moldanubicum, Czech Republic

Modry dravit jako indikéator sloZeni fluid béhem zatlafovacich procesh
v subsolidu v lithiem chudych granitickych pegmatitech moldanubika (Czech summary)

(4 text-figs.)
MILAN NOVAK

Department of Mineralogy and Petrography, Moravian Museum, Zelny trh 6, 659 37 Brno, Czech Republic

Fibrous to needle-like blue dravite characterized by low and variable Fe/Mg ratios, low Ti, Mn, Li and F contents and locally elevated Ca
contents was found at several localities of Li-poor granitic pegmatites in Moldanubicum, Czech Republic. These pegmatites commonly
penetrate Ca, Mg-rich rocks such as dolomite-calcite marble and serpentinite. Blue dravite from StraZek and V&ina replaces cordierite in
early stages of subsolidus crystallization at temperature above 450 to 500 °C, before relics of cordierite were completely replaced by a
mixture of micaceous minerals. Simplified reaction may be expressed:

3Nag 4(Mg,Fe)2AlSisO1s. nH20 + 3B(OH)3 + yHL0 + zCa0 = 2(Na,Ca)o 7(Mg,Fe)3AlsSis015(BO3)3s(OH)4 + 3Si0-. Blue dravite from
BliZnd formed in relatively late stage of subsolidus process and it is closely associated with Ca, Mg-rich elbaite. Pegmatite-derived flu-
ids in Li-poor pegmatites are characterized by high activity of B and low activities of F and Li. It is in a contrast with highly evolved Li-
rich complex granitic pegmatites, where high activities of B, F and alkalis (Li, K, Rb, Cs) in pegmatite-derived fluids were observed.
Metamorphic fluids are Ca, Mg-enriched, but their participation in the reaction is negligible to moderate. Significant influx of meta-
morphic fluids is assumed particularly during a low temperature formation of blue dravite in BliZn4, but it was small during replacement
of cordierite at localities V&Zna and particularly StrdZek.
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Introduction

Mixing of pegmatite-derived fluids and metamorphic flu-
ids from host rock and their reaction with solid rock re-
present a typical process in some Li-rich complex granitic
pegmatites. It is commonly related to the transition from
magmatic to hydrothermal phase (London et al. 1996).
Mineral assemblages originated in the exocontact of peg-
matite bodies are characterized by the presence of Rb, Cs,
Li-enriched micas (phlogopite, biotite, zinnwaldite), tour-
maline (schorl, dravite, uvite, elbaite, feruvite), holmquis-
tite, calcite, garnet, epidote, Li, Be-bearing margarite and
arsenopyrite (e.g., Shearer et al. 1986, Morgan - London
1987, Chakoumakos - Lumpkin 1990, Novak - Selway
1997a). Composition of pegmatite-derived fluids inferred
from these mineral assemblages indicates high activities
of B, F and alkalis (Li, K, Rb, Cs); metamorphic fluids ref-
lect composition of the host rock and they are commonly
Mg and Ca enriched (Morgan - London 1987, London et
al. 1996).

The fluids may also react with some minerals inside of
the pegmatite body, i.e. garnet replaced by zinnwaldite,
Fe, Mn-rich lepidolite and/or tourmaline at complex gra-
nitic pegmatites (N&mec 1983, unpubl. data of the author).
Blue dravite originated during similar process occurs lo-
cally in Li-poor granitic pegmatites of the Moldanubicum.
Consequently, it may serve as a potential indicator of che-
mical composition of internal pegmatite fluids derived
from Li-poor granitic pegmatites as well as external meta-
morphic fluids infiltrating into pegmatite body.

The paper is focused at localities StraZek, V&Znd and

Blizn4, distinct in their internal structure, overall parage-
nesis, mineral assemblage of blue dravite and host rock
composition.

Occurrences and parageneses of blue dravite

Blue dravite was described from several pegmatites and
quartz-feldspar rocks, mostly penetrating dolomite or do-
lomite-calcite marble or serpentinite: zoned beryl-colum-
bite pegmatite with rare Li, Cs-bearing minerals penetra-
ting serpentinite from V&Zni near Rozna (Cerny 1965,
Cerny - Novék 1992); Li-poor elbaite pegmatite in dolo-
mite-calcite marble from Bliznad near Cesky Krumlov
(Novék et al. 1997, Novak - Selway 1997a); Li-poor com-
plex pegmatite in dolomite marble near Vraténin (Némec
1975); simple and texturally homogeneous pegmatite in
serpentinite from Drahonin near TiSnov (Cerny 1958);
simple pegmatite in serpentinite from Stupnd near Cesky
Krumlov (Cech et al. 1965) and zoned barren pegmatite
cutting biotite-sillimanite gneiss in StrdZek (this work).
The localities characterized below were selected to be exa-
mined in detail due to their distinct internal structure, mi-
neral assemblages of blue dravite and host rock composi-
tion.

StraZek

Barren, symmetrically zoned pegmatite dike, about 3 m
thick, penetrates biotite-sillimanite gneiss of the Strazek
Moldanubicum, western Moravia. Rare, blue to greyish
blue dravite forms fibrous aggregates, up to 12 mm
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long, in the graphic unit. They are developed in a close
proximity to black foitite-schorl crystal and in the ex-
pence of elongated grain with a typical “cordierite”-like
basal cleavage. Textural relationships suggest that dra-
vite originated by a direct replacement of cordierite, be-
fore it was completely replaced by a mixture of micace-
ous minerals.

Véind

Symmetrically zoned dike of the beryl-columbite subtype
with rare Li, Cs-minerals, up to 2 m thick, penetrates ser-
pentinite located on a border between StriZek
Moldanubicum and Svratka Unit (Cerny - Novdk 1992).
Greyish blue dravite forms needle-like to fine-grained ag-
gregates, up to 1 cm in size, apparently replacing colum-
nar grains with a typical “cordierite” - like basal cleavage
in graphic unit or in blocky K-feldspar. Detailed parage-
nesis of the blue dravite sample analyzed by Povondra
(1981) given in Table 1 is not known. Cordierite is com-
pletely replaced by a mixture of micaceous minerals, only
a basal cleavage, shape of aggregates and presence of cor-
dierite in the locality (Cerny - Povondra 1967) indicate
that prediction. Blue dravite is also locally associated with
early crystallized dark brown schorl-dravite. Their textural
relationship is quite ambiguous in some cases; however,
blue dravite seems to be later.

Bliznd

An elbaite subtype Li-poor pegmatite forms dike about 4
m thick cuttting dolomite-calcite marble in the graphite
mine BliZzna, Cesky Krumlov Unit, southern Bohemia
(Novik et al. 1997). Pale blue to almost colourless dravi-
te is commonly closely associated with olive green to gre-
enish brown Ca, Mg-rich elbaite. Dravite overgrows elba-
ite grains as fine fibrous aggregates or locally cut elbaite
in thin veinlets. A direct replacement of elbaite by dravite,
however, is rather exceptional.

Experimental

Electron microprobe analysis was done in wavelength-dis-
persion (WDS) mode on a Cameca SX-50 instrument,
with a beam diameter 4-5 pm, accelerating potential 15
kV. A beam current of 20 mA was used for Si, Al, Ti, Fe,
Mn, Mg, Ca, Na and K, and a current of 40 mA for Zn, F
and P; counting time for all elements was 20 seconds.
Natural minerals were used as standards for Ka! X-ray li-
nes. The data were reduced using the PAP routine
(Pouchou - Pichoir 1985). Further details about the condi-
tions of the electron microprope analyses are given by
(Novak et al. 1998). The structural formulae were calcula-
ted on the basis of 31 anions, assuming stoichiometric
amounts of H,O as (OH), i.e. OH + F = 4, and B,03 as
(BO3)*, i.e. B =3 atoms per formula units (apfu).

Chemical composition

Blue dravite was analyzed from locality VéZna using a wet
method (Povondra 1981). Chemical characteristics dis-
play high Mg contents, low Ti, Mn and F concentrations,
stight X-site deficiency and very low Li content. The lat-
ter was also found spectrographically in blue dravite (in-
dicolite) from Drahonin and Stupna (Cech et al. 1965).
Partial chemical analyses of blue dravite from Vraténin
show very low Mn, Ti and Li but elevated Ca contents
(Némec 1975).

Table 1. Chemical characteristics of blue dravite from studied localities
(in apfu)

StraZek Véznd BliZnd
sample i 2 3
n 11 4 2 2 i3
Si 6.00-6.08 | 598-6.05 | 591-6.18 | 5.94-6.00 | 6.08-6.14
Al 6.49-6.65 | 6.38-6.59 | 6.12-6.78 | 5.98-6.52 | 6.28-6.46
Mg 1.29-1.48 | 1.64-1.70 | 1.40-1.82 | 1.85-2.51 | 2.00-2.24
Fe2+ | 0.69-0.86 | 0.46-0.68 | 0.69-0.77 | 0.48-0.61 | 0.21-0.29
Na 0.58-0.76 | 0.72-0.74 | 0.68-0.82 | 0.60-0.62 | 0.50-0.62
Ca < 0.03 < 0.04 < 0.01 0.04-0.26 | 0.04-0.13
Ti < 0.0! <0.01 0 0.02-0.06 < 0.01
Mn < 0.04 < 0.03 < 0.05 <0.02 <0.02
F < 0.04 0.04-0.09 | 0.12-0.28 | 0.01-0.22 < 0.02

Electron microprobe study of blue dravite from three
Li-poor granitic pegmatites generally yielded rather simi-
lar results (Table 1, 2); high Mg, and commonly low Ti,
Mn and F contents. A slight Si excess found in most ana-
lyses (Table 1) may be caused due to the formula norma-
lization on (OH + F) = 4 (Taylor et al. 1995) which is li-
kely less than 4. However, the chemical compositions
from individual localities exhibit quite a different patterns.
Slightly heterogeneous dravite from StrdZek is characteri-
zed by moderate Mg and Al contents and very high X-site
vacancy (Figs. 1a, 2a, 3a) but low Ca content (Fig. 4a).
Two analysed samples of blue dravite from V&Znd yielded
quite a similar compositions: moderate and comparable
Mg contents, variable Al contents, (Figs. 1b, 2b), modera-
te to low X-site vacancy (Fig. 3b), low Ti, Mn and Ca con-
tents (Table 1, Fig. 4b), and a slight variation in F (Table
1). Blue dravite with density fraction > 3.1 analyzed by
Povondra (1981) by a wet method yielded considerably
elevated Mg content, total Al < 6 apfu and apparently inc-
reased Ca (Fig. 1b, 2b, 4b; Table 1). Homogeneous blue
dravite from BliZna shows very high Mg contents (Figs.
1c, 2¢), high vacancy in the X-site (Fig. 3¢) and elevated
Ca contents (Fig. 4c).

Relatively homogeneous compositions of blue dravite
(Figs. 1-3; Table 1) make a prediction of reliable substitu-
tion mechanisms complicated. A weak homovalent subti-
tution Mge>Fe was found in blue dravite from StraZek
(Fig. 2a). A positive correlation Na-Ca (Fig. 4c¢), large va-
cancy in the X-site combined with only a weak variation
in Al and R2* (Figs. 2¢, 3c¢) indicate participation of hete-
rovalent substitution ©YOH«»(Na,Ca)O in blue dravite
from BliZna. A positive correlation between X-site vacan-
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Table 2. Representative microprobe analyses of blue dravite

StréZek VEina Blizna

sample i 1 2

S10, 3692 3746 | 3728 3743 37521 3866 3775
Ti0, 0.01 0.00 0.07 0.05 0.00 7 00! 0.03
B,0s" 10.69 1075 | 1070 1079 1067 | 1094 1079
AlO5 3472 3433 ) 3328 3470 3250 3364 3311
FeQ™™ 608 4389 491 345 5.68 1.66 1.63
MnO 0.18 032 0.21 014 030 0.03 0.01
MgO 555 615 7.04 6.95 727 905 9.34
Zn0o 0.00 003 0.03 0.08 0.00 | 0.02 0.00
CaO 013 02 0.23 0.16 000 058 0.76
Na,O 1.84 244 2.36 2.32 2.15 1.95 1.95
K20 0.02  0.02 0.03 0.03 0.0z 0.03 0.04
F 010 012 0.13 0.08 0231 0.09 0.12
H,0" 364 365 3.62 3.68 357 373 3.60
O=F -0.04 005 -005 -0.03 -0.10, -004 -0.05
TOTAL | 99.84 100.13 | 99.84 9983 9981 {10035 99.13
T-8i 600  6.06 6.06 6.03 6.11 6.14 6.08
Z-Al 6.00  6.00 6.00 600 600 6.00 6.00
Y-Ti 0.00  0.00 0.01 0.01 0001 0.00 0.00
Al 065 054 0.37 059 024 030 0.29
Fe?* 0.83  0.66 0.67 0.47 0771 022 0.22
Mn?* 003  0.04 0.03 0.02 0.04 | 0.00 0.00
Mg 1.35 1.48 1.70 1.67 177 0 2.14 2.24
Zn 0.00  0.00 0.00 0.01 0.00 7 0.00 0.00
Y 286 272 2.78 2.77 282 266 275
Ca 0.02  0.00 0.04 0.03 000 0.10 0.13
Na .58 077 0.74 072 0681 0.60 0.61
K 0.00  0.00 0.01 0.01 0.00 | 0.01 0.01
22X 0.60 077 0.79 0.76 0.68 1 071 0.75
¥ 0.05  0.06 0.07 0.05 012 ] 0.05 0.06
OH+ 395 394 3.93 3.95 388 ) 395 3.94

* calculated from stoichiometry;™” total Fe as FeO

cy and Al content (Fig. 3b) indicate a weak heterovalent
substitutions 1Y Al¢>NaR?* in blue dravite from V&Zna.

Chemical composition of cordierite and tourmaline
replaced by or associated with blue dravite

Due to a complete replacement of cordierite by micaceous
minerals during a late hydrothermal process following the
dravite formation at studied samples, its chemical compo-
sition used in discussion at the StraZek and V&Zna localiti-
es may be inferred only via the comparison with the cor-
dierite analyses from the same locality in the case of
V&Zn4 or from similar Moldanubian pegmatites (Cerny -
Povondra 1967, Cerny et al. 1997). They typically exhibit
very low Ti, Ca and Mn contents, subordinate Na amounts
but highly variable Fe/Mg ratios (Fe-bearing cordierite to
Mg-poor sekaninaite).

Cordierite was commonly associated with a primary
tourmaline within the same textural-paragenetic unit at all
localities. Chemical composition of foitite-schorl from
graphic unit at StraZek is similar to that of associated blue
dravite. Moderately elevated Fe/Mg ratio and slightly inc-
reased Ca and Ti contents relative to the blue dravite were
found (Table 3, Figs. 1a, 2a, 4a). Primary black to brown
schorl-dravite from V&Zn4 is commonly Fe enriched rela-
tive to the blue dravite (Fig. 2b). It also displays elevated
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Fig. 1. Al-Mg diagram for blue dravite and associated tourmaline

a - StrdZek, b - V€In4, ¢ - BliZna. Open symbols - blue dravite; solid sym-
bol - associated tourmaline VE7na; sample 1 - circle; sample 2 - triang-
le; sample 3 - squire (Povondra 1981)
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Fe

Table 3. Representative. microprobe analyses of primary tourmaline as-
sociated with blue dravite

Fe

Strazek Veind Blizna
SiC: 36.57 3591 | 36.15 36.29 3692 36.68 | 3849
TiO; 0.17 0.5 0.44 0.49 0.41 0.41 1.05
B.03" 16,57 1042 ) 1052 1064 1068 1064 | 1095
AlLOs 3444 3296 | 3402 3529 3382 3279 3691
FeOQ™" 9.77 9.42 8.57 7.67 575 6.14 0.41
MnO 0.10  0.16 0.11 0.08 0.04 004 0.51
MgO 327 3.94 394 4.01 6.16 6.82 1.41
Zn0 0.03 0.00 0.02 0.00 0.00 0.01 0.01
Li,O n.d. nd. n.d. nd. n.d. n.d. 1.76
Ca0 0.18 0.24 0.09 0.11 021 0.35 2.36
Na,O 1.36 1.86 1.94 1.81 2.09 2.40 1.59
K,O 0.04 005 0.01 0.01 0.01 0.00 0.02
F 0.03 0.14 0.33 0.12 0.15 0.13 1.00
H,O" 3.63 3.53 3.46 3.60 3.61 3.61 3.30
O=F 001 0061 014 005 006 005 042
TOTAL [100.15 99.12 | 99.49 100.12 9980 99.97 | 99.35
T-Si 6.01 5.99 5.97 5.93 6.01 5.99 6.11
Al - 0.01 0.03 0.07 - 0.01 -
Z-Al 6.00 6.00 6.00 6.00 6.00  6.00 6.00
Y-Ti 0.02 0.07 0.06 0.06 0.05 0.05 0.13
Al 0.68 .47 0.60 0.72 0.49 0.30 0.91
Fe?+ 1.34 1.31 1.18 1.05 0.78 0.84 0.05
Mn?* 0.01 0.02 0.02 0.01 0.01 0.01 0.07
Mg 0.80 098 0.97 0.98 1.50 1.66 0.33
Zn 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Li - - - - - - 1.12
XY 2.85 2.85 2.83 2.82 284 286 2.62
X-Ca 0.03 0.04 0.02 0.02 004  0.06 0.40
Na 0.43 0.60 0.62 0.57 0.66 0.76 0.49
K 0.0t 0.01 0.01 0.01 0.01 0.00 0.00
>X 047 0.65 0.65 0.60 0.71 0.82 0.89
F 0.02 0.07 0.17 0.06 0.08 0.07 0.50
OH* 3.98 393 3.83 3,94 392 393 3.50

Fe

G

I

ondiid © 1‘

0

Fig. 2. Fe-Mg diagram for blue dravite and associated tourmaline
a - StraZek, b - VEIng, ¢ - BliZnd

Same symbols as in Fig. |

Mg

2

*calculated from stoichiometry; *“total Fe as FeO

Al and Ti contents and relatively high X-site vacancy
(Figs. 1b, 3b; Tables 2, 3). Olive green Ca, Mg-rich elbai-
te associated with pale blue dravite in BliZna exhibits sig-
nificantly different composition; apparently increased Ca,
Mn, Ti and F concentrations (Tables 2, 3; Fig. 4¢), high Li
(up to 1.76 wt.% Li>O) and depressed Fe and Mg contents
(Fig. 2¢).

Formation of fibrous blue dravite

Based on textural relations and chemical analyses, forma-
tion of blue dravite by a direct replacement of cordierite at
early stages of the subsolidus crystallization at localities
Strazek and V&7na is very likely. It may be generally ex-
pressed using the simplified mineral reaction:
3Nao,4(Mg,Fe)2Al4Si501gA nH20 + 3B(OH)3 + yH20 +
zCa0 = Z(Na,Ca)o,7(Mg,Fe)3Al5SiSO1g(BO3)3(OH)4 +
3Si0; constant sum Al and R?* is assumed; n, y, z - vari-
able in different samples; n < 1, y < 1, z < 0.5 (approxi-
mately)

Natrium content in cordierite seems to be sufficient
and its influx in fluids is not necessary. However, it is not
excluded, particularly in V€Zna, where all samples of dra-
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vite display relatively high Na contents and low X-site va-
cancy (Fig. 4b). An influx of Ca is apparent in the locality
BliZzné and in the Ca, Mg-rich dravite from V&7nd (Table
1). The Fe/Mg ratio in cordierite and dravite may vary de-
pending on the composition of metamorphic fluids and
their participation in the reaction. Subsequent complete re-
placement of cordierite by a mixture of micaceous mine-
rals at all localities, however, does not allow a more detai-
led discussion. Tourmaline is stabilized at pH < ~ 6.0
(Morgan - London 1989), acidic fluids contain > 0.3 wt.%
B.0Osat T =500 °C and P = 1 kbar (Weisbrod et al. 1986).
Some H,O (F, Mn) seems to be introduced, but lack of
chemical data about replaced cordierite limits such dis-
cussion.

A direct replacement of the early crystallized Ca, Mg-
rich elbaite by fibrous blue dravite in the BliZna pegmati-
te is quite negligible, consequently, derivation of the mi-
neral reaction is not possible.

Discussion

Pegmatite-derived fluids indicate high activity of B but
mostly low F and particularly Li activities. As all studied
pegmatites are rich in tourmaline, high activity of B in flu-
ids seems to be highly probable. Low activity of F found
in all studied localities, except one sample from V&Zna is
interesting, because of F is a typical compound in residu-
al fluids (Morgan - London 1987). However, all studied
pegmatites are relatively poor in F, as can be seen from the
absence or scarcity of lepidolite (Cerny - Novdk 1992,
Novéak et al. 1997). This fact very likely explains low F
and Li contents in most blue dravites and in residual peg-
matite-derived fluids as well. Increased activity of F in so-
me samples from V&Zna (Table 2) seems to be related to
rare occurrence of lepidolite at the locality (Cerny - Novak
1992).

Composition of blue dravite seems to be also a suitab-
le indicator of composition of metamorphic fluids, where
increased activities of Mg and Ca are commonly assumed
(London et al. 1996). However, at the StraZzek and V€Zna
localities, cordierite may be a sufficient source of Mg as is
seen from mineral reaction given above. The metamorphic
fluids perhaps did not supply any Mg into the replacement
reaction or their control of the composition of blue dravi-
te was negligible, particularly in the StraZek pegmatite lo-
cated in gneiss. However, high Mg content in one sample
from V&Zna indicates an Mg influx from host serpentinite.
Late blue dravite from BliZna commonly does not direct-
ly replace early Ca, Mg-rich elbaite, but it commonly
forms overgrowths and small veinlets in elbaite locally as-
sociated with calcite. Hence, an influx of Mg via meta-
morphic fluids is significant.

Dolomite-calcite marble is a source for Ca in Ca-enri-
ched blue dravite in Bliznd. Calcium contents in blue dra-
vite are increased relative to the other blue dravites, but lo-
wer then those found in early Ca, Mg-rich elbaite (Novak
et al. 1997). An infiltration of Ca and CO; into pegmatite
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Fig. 3. X-site vacancy-Al diagram for blue dravite and associated tour-
maline.

a - StraZek, b - V&Zn4, ¢ - BliZna.

Same symbols as in Fig. |
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Fig. 4. Na-Ca diagram for blue dravite and associated tourmaline.
a - StraZek, b - V&Zn4, c - BliZna.
Same symbols as in Fig. 1.

through metamorphic fluids is very likely (Novak -
Selway 1997b). As cordierite is typically Ca-poor (Cerny
- Povondra 1967, Cerny et al. 1997), an influx of Ca in-
dicated from Ca, Mg-rich dravite in V&Zna is apparent
(Table 2).

Regarding known pegmatite dikes containing fibrous
blue dravite in the Moldanubicum, except the pegmatite
from StriZek, they are hosted in Mg-rich rocks (dolomite-
calcite marble, serpentinite). They also exhibit relatively
small thickness (up to 4 m) and most of them homogene-
ous to subhomogeneous internal structure (Blizna,
Vraténin, Stupnd, Drahonin). On the other hand, blue dra-
vite is not known from symmetrically zoned dikes pene-
trating serpentinite or dolomite marble disregarding their
small thickness in some cases (e.g., Nova Ves near Cesky
Krumlov, SuSice I and III, Radkovice, Biskupice, Dolni
RoZinka; Novik et al. 1992, Cech et al. 1981, unpubl. da-
ta of the author). These zoned pegmatites seem to be sea-
led from the host rock not only through most of magmatic
stage but at least in early stages of subsolidus crystalliza-
tion, and infiltration of metamorphic fluids into the peg-
matite body is negligible or pronounced to relatively low
temperatures. Homogeneous (subhomogeneous) dikes ve-
ry likely exhibit fluid exchange between pegmatite and
host rock (Novik - Selway 1997b), which promotes for-
mation of fibrous blue dravite during subsolidus crystalli-
zation if the host rock and/or the replaced mineral are a
sufficient source of Mg and Ca.

Conclusions

Blue dravite was found at several localities of Li-poor bar-
ren and complex granitic pegmatites, mostly penetrating
Ca, Mg-rich rocks such as dolomite-calcite marble and
serpentinite. Chemical composition is characterized by
low but variable Fe/Mg ratio, low Ti, Mn, Li and F conte-
nts, and increased Ca amounts particularly in pegmatites
from Ca-rich rocks. Blue dravite replaces cordierite during
its reaction with pegmatite-derived acidic B-rich fluids in
early stages of subsolidus crystallization at pH < ~ 6 and
temperature above 450 to 500 °C.

Participation of Ca, Mg-rich metamorphic fluids in the
replacement reaction is negligible in high temperature re-
placement of cordierite (StraZek, V€Znd), but significant
during low temperature formation of blue dravite + calci-
te in veinlets from BliZznd and of Ca, Mg-rich dravite from
VEZna.

Pegmatite-derived fluids in Li-poor granitic pegmati-
tes studied are characterized by high activity of B but
mostly low activities of F and Li. It is in a contrast with
highly evolved Li-rich complex granitic pegmatites, whe-
re high activities of B, F and atkalis (Li, K, Rb, Cs) were
documented (Morgan - London 1987, London 1992).
However, abundance of B in pegmatite derived fluids is
typical in both Li-poor and Li-rich complex granitic peg-
matites.
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Modry dravit jako indikétor sloZeni fluid béhem zatlaCovacich procesii v subsolidu

v lithiem chudych granitickych pegmatitech moldanubika

Modry dravit s nizkym ale kolisavym pomérem Fe/Mg, nizkymi obsahy Ti, Mn, Li a F, a misty se zvySenym obsahem Ca byl nalezen na nékolika lo-
kalitach lithiem chudych granitickych pegmatitt v moldanubiku. Tyto pegmatity v&tSinou pronikaji horninami bohatymi Ca a Mg, jako jsou dolomit-
kalcitické mramory a serpentinity. Modry dravit ze StrdZzku a Vé#né pFimo zatlaCuje cordierit v potateCnich stadiich krystalizace v subsolidu za teplot
vys§ich neZ 450 aZ 500 °C, podle zjednodu3ené reakce:

3Na(),4(Mg,Fe)2A14Si5013. nH-O + 3B(OH)3 + szO +zCa0 = 2(Na,Ca)o_—;(Mg,Fe)gA](,SisO18(BO;)3(OH)4 + 38102

diive, ne? byly relikty cordieritu Gplng zatladeny smési slidovych minerdli. Modry dravit z BliZné vznikl v relativné pozdnim stadiu krystalizace v sub-
solidu a vyskytuje se spolu s elbaitem s vysokym obsahem Ca a Mg. Fluida uvolnénd z téchto pegmatiti vykazuji vysokou aktivitu B, ale nizké akti-
vity F a Li. To je v rozporu se sloZenim t&chto fluid ve vysoce frakciovanych, lithiem bohatych komplexnich pegmatitech, kde byly zjistény vysoké
aktivity B, F a alkalii (Li, K, Rb, Cs). Metamorfni fluida jsou bohatd Ca a Mg, ale jejich icast v reakcich produkujicich modry dravit je rizna.
Vyznamny pfinos metamorfnich fluid je ptedpokladan pfi nizkoteplotnim vzniku modrého dravitu v BliZné, ale jen maly b&hem relativng vysokotep-
lotniho zatlatovéni cordieritu ve V&Zné a zv1aStd ve Strazku.



