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The association of tourmaline and gold mineralization is
conspicuous in the Passagem de Mariana Mine (Minas Gerai§i

Brazil) ffi. Tourmaline occurs 8s: very firrc-grained foliation'
prallel crfisats in masslvç to banded tourmalinite (typç l);
coarser-graind color-zoncd cr)'stals fonning nassivç (type 2)
or combtrxture (type 3) aggl§gatcs within tourmalinite; and in
associded quartz-carbonde-sulfidÊ veins and heccias (type 4).
Compositional vriúions in the forn typ€s oftouÍmaline can be

expressed in terrns of TiQ2 rcntents, which in tum rcflect the
oolor or color mnes of tourmaline crystals. &nerally the TiO:
contsnts oonçlde negatively with SiO2 md Alzor, and
positively with CaO and MgO. Na2O and F contênts incneasç

from types 1 to 3. The most promuoced changes in composition
can be observed in the very dark zones of §pe4 toumâliÍre,
e.g. relmed to a &rease in MgO (Effd a Fig- tA) and the
incrçase in FeO (rend b, fig. lB).
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Boron (B) is rarely found in üte solar system, while on the Earth
B is concentrated in the çontinental crust (-10 pdg) ttl.The
most suitable aoalyttsal teckrique for B concentúion
mcasuÍements in wholç roçks is prompt $ilma açtivation
analysis (tlrere is a PGAA insürunent connec{ed to üe Budryest
Researú Reac'tor). Boron is an imporant tracer of Íhe recycled
materials in zuMuction zorrs as it is an inoompatible urd fluid-
mobile element, with various abrndanoes in differqnt reservoirs.
In tlre slú B is oncsntrded in &e oceuric crust and sedim€nB,
but most of it leavss at the beginÍting of zubduçtiut close to the
suture zone, Some minerals can retain B and carry it furttter
down into üe mantle. Thuq arç volcanic rccks have relatively
high B content (-35 Fe/9 [2].

ThÊ Wesúem Carpafiian calc elkaline volcanic ârç sêrves a
special case, as Íhese volcanic rocks show subduction relaled
trace element pctem and B content althoudf, tlpre is rp
seismic sip of a suMuctçd slú under the studisd uee [3]. We
focused on the B geochemistry of different type of Westent
CaÍpathim volcanic rocks originating from different volcanic
eruptions of various ages (9.4-16.7 Mq B 2-90 pdg). The
variation in the B content is the higlrcst in the Central Slovak
Volcanic Field (4-76 pdC), as is the case for the vriation in üre

age of the measured rocks. The range of B oontent is also
similar in úe Tokaj Mts. (7-68 pg/g). Smaller the changes in
the B content in the other volcanic areas: BõrzsÕny Mts. (l143
pel$; Yisegrádi Mts. (743) M&ra Mts. (8-30 pelg). For
comprison B conteot ofoofirccted andesite intrusions from the
Pieniny and Moravia (3-30 pg/g), flysch sediments from the
Pieniny region (6G154 pg/g), lower and upper cnrstal xenoliths
(0.1-2.5 and 50-60 Udg) and mantle xenolith (0.1-0.26 pe/g)
samples were measured from the Carpdhian Pannonian region.
The higher B content ofvolcanic rocks generally originates l)
from the suMucted slú: the alterod oceanic crust and
sediments; 2) form the mçtasomatiç efect of an earlier
subduction; or 3) from melting the rnorç B enriched uppeÍ crust.
ln active subduç'tion zones the slú derived B contsnt of
voloaniç arcs is decreasing toward the back arç regon [4].
However, the age and the sp*ial disfibution of dre Western
Carpathian volcanics do not show any correlúions with üeir B
content or other tace elements. Ttrc relatively high §OiSm vs
B/Sm rdio refers to fluid enric,lmçot mainly originating trom a
crustal mmerial rafiter úEn from suMüsted sedimcÍú
(reprsented by the flysú samples). All these support tre
assumption [5,O of the decompression malting of a previously
metasomatised lithospheric msrtle and lower crustal maÍÊÍiâIs,
rather therr a direct fluid induced melting rmder the Westem
Carpathians.
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A
Ft 1: MeO (A) and Feo (B) vs. ôrtB in toumalin€s ftom the

Passagern dc Mriana Mine. Emp§ symbols: TiO: < 0.5 wt.yr, §{y
symbols: 0.5 wt.% < Tio: < 1.0 wt.7o, black: Tio: > 1.0 wt.%. VeÍticâl
bars ur each symbol úow conrpositional variations within tfic samples.

The total uncertainty in õttB values (l s) is less than 2 *o.

ôllB values obtained by SIMS for the four types of tourmaline
rangp from -19 to -12 ![e, itdicating rcn-íxtÍine evaporites,
mehsedimurtry rods and §-type graniles as possible crustal B
source§ [2]. Considering the geological setting, the probable B
souroe for tourmaline of 6,pes I to 3 (-15 to *12 fio) urould be
the carbonaçeous phyllites of ttre Baatal Formation, though a

contibution of boron &rived fi,om non-marine evaporites

canÍpt be excluded. In contras! úe muú more negalive ôlrB
values of-19 lXo Êrom dak zones of type4 burmatines €ig. l)
cannot be explained by fracrionation effects ôring
mçtamorphisr1 but insEad reqrire ar extemal source. Exteroal
B sources may bo re}atçd to thermal evçnts of tlr
Paleoprote,rozoic Transmazonian OrogÊÍty [3] or to veining
and brecciation induced by tre overthnrsting of the Minas
Group, rccompanied by gold mineralization [].
tll vial, D.S. et âL (2007) Ore Geol. Rev.,32, 596413. [zl
Palmer, M.R & SwihaÍt, G.H. (196) in Grcw' E.S. atrd

Anovita L.M. (eds.) Rev. Miwral., ,3,709-744. [3] Alkminl,
F.F. & Mrshalq S. (19418) Precanbriot Res.,90, 29*58.
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