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À. Êóíîâ — Ìåòàñîìàòè÷åñêèå ôàìèëèè â Áîëãàðèè — îáçîð. Ðàáîòà ÿâëÿåòñÿ ñîêðàùåí-
íûì îáîáùåíèåì äàííûõ ïî ìåòàñîìàòè÷åñêèì ñåìåéñòâàì â Áîëãàðèè. Îáîáùåíèå ñäå-
ëàíî íà îñíîâàíèè íîìåíêëàòóðû ìåòàñîìàòèçìà è ìåòàñîìàòè÷åñêèõ ïðîöåññîâ, ïðåäëî-
æåííîé Ïîäúêîìèññèåé ïî ñèñòåìàòèêå ìåòàìîðôè÷åñêèõ ïîðîä.

Â Áîëãàðèè ïðåäñòàâëåíû ñëåäóþùèå ñåìåéñòâà: ñêàðíîâîå, êâàðö-ïîëåâîøïàòîâîå, ãðåé-
çåíîâîå, áåðåçèòîâîå, ïðîïèëèòîâîå, âòîðè÷íûõ êâàðöèòîâ, ýéñèòîâîå, àðãèëëèçèòîâîå, êâàðö-
ñåðèöèòîâîå, êâàðö-àäóëÿð-ñåðèöèòîâîå. Ïðèâåäåíû äàííûå îá èõ øèðîêîì ðàñïðîñòðà-
íåíèè.

Ïðè õàðàêòåðèñòèêå ñåìåéñòâ îïèñàíû ïðèçíàêè èõ èíäèâèäóàëüíîñòè, ãåîëîãè÷åñêèå è
ôèçèêîõèìè÷åñêèå óñëîâèÿ îáðàçîâàíèÿ, îñîáåííîñòè ìèíåðàëüíîãî ñîñòàâà, ïîâåäåíèå
ýëåìåíòîâ, ìåòàñîìàòè÷åñêàÿ çîíàëüíîñòü è ìåòàëëîãåíè÷åñêîå çíà÷åíèå. Ïîêàçàíà íåîá-
õîäèìîñòü áîëåå øèðîêèõ èññëåäîâàíèé ôèçèêîõèìè÷åñêèõ óñëîâèé, ïðè êîòîðûõ ïðîèñ-
õîäèò îáðàçîâàíèå ìåòàñîìàòèòîâ, à òàêæå — âçàèìîîòíîøåíèé ðàçíûõ ñåìåéñòâ, èõ ãåîõè-
ìè÷åñêîé õàðàêòåðèñòèêè è ìåòàëëîãåíè÷åñêîé îöåíêè. Àâòîð ñ÷èòàåò, ÷òî îáñòîÿòåëü-
ñòâåííûé àíàëèç ìåòàñîìàòè÷åñêèõ ïðîöåññîâ è ïîðîä ìîæåò ñïîñîáñòâîâàòü âûÿâëåíèþ
íîâûõ ñåìåéñòâ è ìîæåò âíåñòè ïîïðàâêè è äîïîëíåíèÿ ê õàðàêòåðèñòèêå óæå èçâåñòíûõ, â
òîì ÷èñëå — è ñåìåéñòâ, êîòîðûå íå îáîçíà÷åíû íà îáîáùåííîé äèàãðàììå.

Abstract. The paper is a short summary of the metasomatic families in Bulgaria and is based on
the nomenclature of metasomatism and metasomatic processes proposed by the Subcommission
on systematic of metamorphic rocks.

The following families are represented: skarn, quartz-feldspar, greisen, beresite, propylite,
secondary quartzite, aceite, argillisite, quartz-sericite, quartz-adularia-sericite ones. Their wide
spread distribution in Bulgaria is described.

The characterization of these families includes indications for: individuality, geological and
physical and chemical conditions of formation, peculiarities of the mineral composition and
behavior of the elements, metasomatic zoning, and metallogenic importance.

It is outlined that there is need of larger scale studies of the physical and chemical conditions
of formation, the interrelations between the families, the geochemical characteristics, and the
metallogenic evaluation. A detailed analysis in future of the metsomatic processes and rocks may
introduce some corrections and additions in the known families as well as to give opportunity for
establishment of new families including those not registered already on the given diagram.

Kunov, A. 2008. Metasomatic families in Bulgaria — a review. — Geologica Balc., 37, 1—2;
3—17.

Key words: metasomatic family, Bulgaria, a review.

Introduction

The metasomatic rocks in Bulgaria are widely spread.
Their summarized representation is complicated due
to problems that accompany their systemizing

(Êàíàçèðñêè, 2006). In the Bulgarian geological lit-
erature among the known classifications of the wall-
rock alterations that are used to different extent are
those of Meyer and Hemley (1967), Æàðèêîâ and Îìå-
ëüÿíåíêî (1978), Piranjo (1992), Ðóñèíîâ (Â: Ìåòà-
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ñîìàòèçì è …, 1998), Corbett and Leach (1998), as
well as the classifications of the epithermal deposits
based on types of wall-rock alterations and ore min-
eralizations (Hayba et al, 1985; Heald et al, 1987,
Hedenquist and Lowenstern, 1994; White and He-
denquist, 1995; Hedenquist et al, 1996). A good op-

portunity for proper determination of the appurte-
nance of metasomatites is given by the systematic of
the metasomatic families incorporated in the pro-
posed already nomenclature of metasomatism and
metasomatic processes (Zharikov et al., 2007). The
scheme of the metasomatic systematics is construct-
ed on the basis of the main elements — metasomatic
facies and family.

The diagram on Figure 1 shows the most widely
spread metasomatic families. The authors propose
that when describing other metasomatic families these
must be typical and widely spread. The Subcomis-
sion on systematic of metamorphic rocks addition-
ally recommends that in such cases the rocks have to
be named acounting for the mineral composition.

From the metasomatic families shown on the dia-
gram characteristic for Bulgaria (Fig. 2) are the fol-
lowing ones: skarn, quartz-feldspar metasomatites,
greisen, beresites, propylites, secondary quartzites,
aceites, and argillisites. The author of this paper in-
cludes in addition the quartz-sericite and quartz-
adularia families (Table 1) proposed by Zharikov and
Omelyanenko (Æàðèêîâ and Îìåëüÿíåíêî (1978).
Reason for this is their distribution (Êàíàçèðñêè et
al., 2000; Kanazirski et al, 2002, Êóíîâ et al., 2003)
and metallogenic importance in Bulgaria. Taken into
acount are also the products of potassium feldspati-
zation and granitization (Âåðãèëîâ, 1960; Áîðèñîâ,
1960; Ìàðèíîâ, 1991). The data for rodingites (Æå-
ëÿçêîâà, 1974; Êîë÷åâà, Éîðäàíîâ, 1984) are still
not enough for specifying a separate family. Zhari-
kov et al. (2007) have described a new family of al-
kaline metasomatites, connected with regional fault
structures and having concrete representatives of al-

Fig. 1. Diagram, illustrating the general T-quantitative pH fields
of the metasomatic families. The dot-dash line separates acid-
ic and neutral-alkaline families (with and without quartz)
(Zharikov et al., 2007)

Fig. 2. Distribution of the
more important metaso-
matic families in Bulgar-
ia (tectonic scheme af-
ter Dabovski et al., 2002)
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bitized granites and that family mignt be expected to
be included in the nomenclature.

Characteristics of the metasomatic
families in Bulgaria

A definition according to the nomenclature (Zari-
kov et al., 2007) is given for each family at the begin-
ning of the description.

Skarn family

Skarn family is a metasomatic rock formed on the
contact between a silicate rock (or magmatic melt)
and a carbonate rock. It consists mainly of Ca-Mg-
Fe-Mn- silicates, which are free or poor in water.

Magnesian skarn is a high-temperature skarn
rock containing forsterite, diopside, spinel, periclase,
clinohumite, phlogopite, pargasite and is formed at
the contacts of magmatic and calc-magnesian or
magnesian carbonate rocks. Typically magnesian
skarns may host ores of iron, base metals, Cu, Au, Fe-
Mg- borates, and phlogopite.

Calc-skarn is a high (to medium) temperature
skarn consisting mainly of granditic garnet, salite
(to ferrosalite or/and johannsenite-rich pyroxene),
wollastonite or Mn-rich pyroxenoids and is formed
at the contacts of magmatic (or other silicate rocks)
with calcium carbonate rocks. It can replace former
magnesian skarns (in hypabyssal or subvolcanic con-
ditions). Typically calc-skarns may host ores of Fe,
base metals, Cu, W, Mo, Be, B, U, REE.

Geological and physical-chemical conditions
of formation. Correlations with other
metasomatites

Important feature during development of skarns is
the existence of a contact between intrusive and car-
bonate rocks. Except specifying them in sub-fami-
lies of magnesium and calcium skarns additional
characteristic feature is that they can form both in
the magmatic and postmagmatic (only magnesium
skarns) stages. In Bulgaria there exist two principle
opinions about skarns as a family (Èâàíîâà-Ïàíà-
éîòîâà, 1974; Êàíàçèðñêè, 2007) and as rocks and
products of scarning (Áîíåâ, 1968).

The individuality of the skarn family in Bulgaria
is determined by the development of both the calci-
um and magnesium skarns. A fully mobile state of
MgO has been established for the magnesium skarns
when they form after marbles (Èâàíîâà-Ïàíàéîòîâà,
1973). The rarely found mono-mineral garnet skarns
have also been described (Áîíåâ, 1958).

The magnesian skarns of the magmatic stage had
formed before the post-magmatic magnesian and calc
skarns. One important contribution is the proved rela-
tion of the magnesian skarns to more basic compo-
nents of the intrusives that react upon more weakly
dolomitized marbles (Èâàíîâà-Ïàíàéîòîâà, 1973).

Analysis of formation of the monticellite magne-
sian skarns in Iglika deposit (Èâàíîâà-Ïàíàéîòîâà,
Êàíàçèðñêè, 1995) showed;

— inert behavior and slow mobility of Al2O3 ac-
companied by piling in the at the rear magnesian
zone; MgO is a fully mobile component; SiO2 being
also a very mobile component has been easily mi-
grated from the rear zone towards the zone of the
monticellite skarns;

— Al2O3 and SiO2 are inert in the zone of the mon-
ticellite skarns, while MgO is fully mobile;

— SiO2 is the only inert component in the montic-
ellite-calciferous zone;

— in all zones the CaO component is fully mobile.
Typical features are the post-magmatic alter-

ations, which took place accompanied by changes
in the mineral composition (for example spinel-
forsterite skarns transfrom to clinohumite ones),
but without the formation of new metasomatic col-
umns.

The magnesian skarns of the post-magmatic stage
come just after these of the magmatic stage and be-
fore the calc-skarns and are most often diffusion
bimetasomatic and more rarely — contact-infiltra-
tional.

Ivanova-Panayotova (unpublished data, 1995)
proposed that many of the skarn deposits have been
formed during replacement of magnesian skarns.
Based on the analysis of the geological environment
and the peculiarities of the mineral composition this
researcher has proposed the specifying of a separate
apomagnesian calc formation.

Imposed greisen mineralizations in skarns have
been observed (Éîðäàíîâ, 1988) as well as small skarn
bodies situated among propylitized monzonites (Tzve-
tanova, 2002).

Tzvetanov et al. (Öâåòàíîâ et al., 1979) consider
the skarns in Madan ore field being composed of
time divided own skarn and overprinted mineral as-
sociations. They relate the imposed low- to medium
temperature paragenesis to beresite type hydrother-
mal alteration of gneisses.

Mincheva-Stefanova and Gorova (Ìèí÷åâà-Ñòå-
ôàíîâà, Ãîðîâà, 1965) have separated a skarn stage
in Gradishte deposit and noted that skarn mineral-
izations are in the form of lenses with various di-
mensions. The above authors consider that the for-
mation of the metasomatic ore bodies are not only a
result of replacement of skarns caused by the hydro-
thermal solutions but are result also of replacement
of the host marbles.

In the region of river Erma the metasomatic alter-
ations that include skarn stage are found on the con-
tact of marbles and gneisses (Ãàäæåâà, 1978).

Peculiarities of the mineral alterations
and behavior of elements

An calc-skarn mineralization is overprinted upon
the monticellite skarns in Iglika deposit that is rep-
resented by vesuvian, grossular, diopside, calcite,
chlorite.



7

It is proved that the mineral composition of calc-
skarns from the different Bulgarian deposits is com-
posed of: hedenbergite, Mn-hedenbergite, diopside,
andradite, grossular, pyroxene, johannsenite, ilvaite,
Mn-ilvaite, rhodonite, bustamite, epidote, vesuvian,
zoisite, wollastonite, scapolite, titanite, apatite, py-
rite, chalcopyrite, hematite, calcite, quartz, etc. (Ìèí-
÷åâà-Ñòåôàíîâà, Ãîðîâà, 1965; Èâàíîâà-Ïàíà-
éîòîâà, 1974; Ãàäæåâà, 1978; Êîëüêîâñêè, Ìàíåâ,
1988; Öâåòàíîâ et al., 1988; Öâåòàíîâ, Öâåòàíîâà,
1993).

In the case of magnesian skarns the main miner-
als characterizing the magmatic stage are spinel,
pyroxene (fasaite?), forsterite, periclase. The miner-
als of the post-magmatic stage are represented by
clinohumite, monticellite, phologopite, chrysotite,
antogorite, and serpophite.

The chemical analyses determined the varieties
of vesuvian from the calc-skarns in Rila as low Fe-
containing ones (Ïåòðóñåíêî, 2002; Æåëÿçêîâà-
Ïàíàéîòîâà et al., 1972) have reported on the min-
eralogical features of REE-containing skarns.

Metasomatic zonning

Best examples for such zoning are shown by Ivano-
va-Panayotova (Èâàíîâà-Ïàíàéîòîâà, 1974); un-
altered intrusive rock (sienodiorites, gabrodioritic
porphirites, pyroxenites) → plagioclase-pyroxene
rocks → spinel-pyroxene skarns → forsterite skarns
→ forsterite calcifires? → host dolomites and mar-
bles. In such a way two types of metasomatoc col-
umns are formed: first type with full development of
the column — spinel-pyroxene skarns → forsterite
skarns → forsterite calcifires and a second type, in
which the forsterite calcifires are missing. The fol-
lowing mobility raw has been determined — H2O, CO2,
K2O, Na2O, CaO II MgO, SiO2, Al2O3.

Metallogenic specialization and importance

The calc skarns in Martinovo (Taðàñîâà, 1988) are
host medium for magnetite-pyrhotite ore formation.
Also, significant ore formations are related to the
magnesian skarn deposits in Southeast Bulgaria
mainly, magnetite ones with boron-containing min-
erals in the forsterite zone and boron-containing
minerals both in the forsterite zone and the zone of
forsterite calcifires. In the region of Svlachishte and
Lagera (Osogovo Mt; Ìúíêîâ, 1984) there have been
found self-detached bismuth mineral paragenesis. In
the region of river Erma (Ãàäæåâà, 1978) the skarns
are hosts of polymetal ore formations.

Family of quartz-feldspar metasomatites

It is difficult to define and describe exactly this fam-
ily because it is included in the diagram as quartz-
feldspar metasomatic rocks but is missing in the pa-
per of Zharikov et al (2007). The above, together with

other problems give us reason to accept currently this
family as being a result of potassium and sodium
metasomatism, which corresponds to the opinion of
the respective Bulgarian authors and the specifica-
tion of this family in Bulgaria was given by Kanazir-
ski et al. (2002).

Geological and physicochemical conditions
of formation. Relations to other metasomatites

An expressed relation to granitoid magmatism is es-
tablished characterized by clear structural control.
The metasomatic bodies in Western Stara planina
Mt are with linear elongated form and are well de-
veloped in depth. Two tectonic ruptures are observed
in Ruen ore field, which form sub-parallel halos.

The constant presence of potassium feldspar and
plagioclase with varying ration is a main feature,
which defines the individuality of the formation.

Strashimirov et al. (2002) stated that the K-feld-
spar — biotite metasomatites described by Arnau-
dova et al. (Àðíàóäîâà et al., 1991) in some places
of the propylitic granodiorite porphyrites show, in
fact, early potassium-silicate and potassium-silicate-
propylitic alteration. The epithermal sericitization
and intensive argillization in the lithocaps are over-
printed on propylite and potassium-silicate alter-
ations.

According to Vergilov (Âåðãèëîâ, 1960) the crys-
talline schists in the Central and Western Rhodopes
are deeply metasomatically reworked. The manifes-
tations of potassium feldpatization (and granitiza-
tion) had proceeded depending on the potassium
content (in the host rocks or intruded) and the quan-
tity of Mg and Fe in the host rocks.

Tzvetanov and Slavilov (Öâåòàíîâ, Ñëàâèëîâ,
1979) sate that the quartz-feldspar metasomatites into
south of Sozopol town transfrom into sericitic meta-
somatites when the content of sericite increases. Sec-
ondary quartzites and quartz-sericite metasomatites
overprint the former rocks.

Peculiarities in the mineral transformations
and behavior of the elements

Except potassium feldspar and plagioclase (albite,
albite-oligoclase) the altered rocks contain in addi-
tion quartz, biotite, sericite, chlorite, and magnetite.
Almost full pseudomorphism of potassium feldspar
and plagioclase is reached in the host rocks. Strash-
imirov et al. (2002) have noted for Elatsite deposit
that during the potassium-feldspar type of alteration
(namely potassium-silicate one) a replacement is tak-
ing place — the primary potassium feldspar, biotite,
plagioclase, and amphibole are later replaced by
potassium feldspar, biotite and quartz. More rarely,
the magmatic biotite is replaced by chlorite while
plagioclase is transformed into calcite and illite.

In Ruen ore field the differential mobility of the
components is the following: H2O, SiO2, CaO, FeO,
MgO, Na2O, K2O, Al2O3.
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Metasomatic zoning

The zoning in Ruen ore field is discussed in detail.
One characteristic feature there is its unilateral de-
velopment with halos with repeating mineral com-
position. Five zones foram after the fine-porphiritic
deleniteporphyrs:

— sericite, plagioclase, chlorite, magnetite, quartz,
orthoclase;

— sericite, plagioclase, chlorite, quartz, orthoclase;
— sericite, albite-oligoclase, quartz, orthoclase;
— albite, quartz, orthoclase (relics);
— albite, quartz.

Metallogenic specialization and importance

The quartz-feldspar formation in Ruen ore field is
connected with the tingsten-molibdenum one, while
Grantcharitsa deposit it is in relation with the tung-
sten mineralization.

Greisen family

Greisen: This is a medium-temperature metasomat-
ic rock characterised by the presence of quartz and
white mica, commonly with topaz, fluorite, tourma-
line and locally with amazonite, orthoclase, anda-
lusite and diaspore. Typically greisens may host Be,
W, Mo, Sn, and Ta mineralization. They are associ-
ated with high-level late-orogenic leucogranites and
form as replacements either in the granite body and/or
in a wide range of country rocks. Zoning may be
present.

Greisenization is a metasomatic process leading
to the formation of greisen.

Geological and physicochemical conditions
of forming. Relations to other metasomatites

In the majority of cases typical greisens have not been
described. The reports have introduced terms like “gre-
isenoids”, “pseudogreisens”, “not typical quartz-mus-
covite greisenization” or “greisen-like rocks” (Äåë÷åâ,
Äèìèòðîâ, 1965; Ñòàéêîâ et al., 1968; Ìèõîâà et al.,
1981; Éîðäàíîâ, 1988 et al.). Angelova et al. (unpub-
lished results) have observed quartz-muscovite greisens
in Srebren deposit. However, it is quite possible that the
family is fully developed and thus, the observable zones
are only the outermost ones. Most convincing, although
small in volume are the data of Zidarov et al. (2007)
for the region of Klyuch village (Belassitsa mountain).
The post-magmatic processes had developed in a tec-
tonic zone with length of 1800 m and width between
30 and 120 m in granitoids. The above authors have
specified processes of greisenization and sericitization.
The greisens are composed of muscovite (radial aggre-
gates), coarse-grained xenomorphic quartz and ran-
dom fluorite, tourmaline, beryl, cassiterite, molybden-
ite, and scheelite. These materials are of no economic
significance.

Usually gresenization develops on granitoids and
gneisses and has area or fissure-related character.
Important for the gresenization in Babyak deposit
(Äåë÷åâ, Äèìèòðîâ, 1965) is the role of the ore-bear-
ing meridional faults. The metasomatic rocks had
formed at hifg-temperature conditions when the so-
lutions had reached maximal acidity. In some cases
the alterations overprint scans and quartz-feldspar
metasomatites (Bardtseto deposit).

Peculiarities of the mineral alterations
and behavior of elements

Main minerals are quartz and muscovite but there
are also present albite, cassiterite, molibdenite, fluo-
rite, barite, etc. Plagioclase minerals are entirely re-
placed by muscovite and when the alterations are
upon quartz-feldspar or scarn metasomatites the
mineral composition of the later does not change
substantially but quartz content in quartz-feldspar
metasomatites increases while the content of amphib-
oles is increased in the scarn metasomatites. A ten-
dency is observed towards single mineral phase con-
tent during formation of rear quartz zones.

Metasomatic zoning

Such zoning is not well expressed and therefore it is
not well studied. Angelova et al. (unpublished re-
sults) describe the following zones for Srebren de-
posit: non-altered granite, chlorite-sericite, quartz-
sericite, quartz-muscovite ones.

Metallogenic specialization and importance

The ore mineralizations are mostly of the molibde-
num-tungsten type.

Beresite family

Beresite is a low-temperature metasomatic rock char-
acterised by quartz, sericite, carbonate (ankerite) and
pyrite assemblages resulting from the replacement of
both igneous and sedimentary protoliths. It may be
associated with a variety of Au, Au-Ag, Ag-Pb, U ore
mineralizations.

Beresitization: This is a metasomatic process re-
sulting in the formation of beresite or listwaenite.

Geological and physicochemical conditions
of formation. Relations to other metasomatites

The formation of beresites or listwaenite results from
the action of beresite-forming hydrothermal solutions
in magmatic and sedimentary or ultrabasic rocks.
The rocks from the beresite family in Bulgaria are
formations at the earth surface. Their forming and
defining is strongly related to the role of the original
rocks and the conducting fault structures. The bere-
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site and listwaenite bodies are elongated in form and
their fault attachment is well expressed. Their dimen-
sions reach sevetal tens of meters. Sometimes the close-
ness of the bodies along the lateral metasomatic zon-
ing creates the impression for a wider area alteration.

The presence of ankerite is an indication for the
individuallity of this family. Listwaenite type on mar-
bles in Madan ore field has been described (Êîëü-
êîâñêè, Ìàíåâ, 1988) characterized with formation
of manganocalcite, quartz, troilite, hematite, and talk.

Mihova and Staikova (Ìèõîâà and Ñòàéêîâà
1985) have described this family following the alter-
ation sequence (type integral metasomatic column).
Later, Kanazirski (Êàíàçèðñêè, 2007) commenting
the family has added and idealized metasomatic col-
umn giving background for affirmingof this family.

The analysis of the physicochemical conditions
of formatinn of beresites in Cherveni dol ore mani-
festation (Êàíàçèðñêè et al., 2000) has shown that
these products are moderately acidic metasomatites
(ðÍ 3—5,5). The stability of the paragenesis quartz+
sericite+ankerite+pyrite needs sufficiently high con-
centration of Ca, Mg and CO2. The limits of the tem-
perature conditions of the noted paragenesis are 400—
350 to 250—200° Ñ and pressure of 0,5—3 kbar.

In the region of Svetulka village (Ardino region)
the hydrothermal activity in serpentinites with antig-
orite and chrysotile composition has lead to forma-
tion of listwaenites. They form a body in the form of
halo to north of the cropping out ultrabasites (Ïàçäå-
ðîâ et al., 2003).

From the other metasomatic families the argilliz-
ites are the ones that can be observed together with
beresites (Ïëþùåâ, 1994) as well as rocks with pro-
pylite type of alteration (Ïëþùåâ, 1994), whereas list-
waenites are relatively independent. There are cases
when alterations of quartz-adularia type overprint
the listwaenites (Velinov and Nokov, 1992).

Peculiarities of the mineral transformations
and behavior of the elements

The beresitization in Cherveni dol ore manifestation
(Êàíàçèðñêè et al., 2000) is characterized by com-
plete pseudometamorphis of biotite and partial one
of plagioclase to sericite, acccompanied by rich de-
velopment of potassium feldspar in the main mass
as well as by significant quartz formation.

The sequence of differntial mobility of compo-
nents in the same ore manifestation is as follows: Ñà
→ Na → Mg. The same sequence was proved for
Vozdol (Êàíàçèðñêè, 2007)

The beresite family in Madan ore field has been
related to processes that had taken place on granite-
gneisses and gneisses before the ore alteration pro-
cesses (Êîëüêîâñêè, Ìàíåâ, 1988).

Metasomatic zoning

Three zones are specified in Cherveni dol ore mani-
festation formed after the original rocks (dacites,

andesites, and diorite porphyrites) and the propyli-
tized andesites (with epidote, chlorite, albite, and
calcite), namely:

— weakly beresitized rocks — chlorite, albite, cal-
cite, illite/muscovite, quar, pyrite;

— beresitized rocks — albite, ankerite, calcite, il-
lite/muscovite, quartz, pyrite;

— intensively beresitized rocks — ankerite, illite/
muscovite, quartz, pyrite; illite/muscovite, quartz,
pyrite.

Basing on the data of Mihova and Staikova (Ìèõî-
âà, Ñòàéêîâà, 1985) Kanazirski (Êàíàçèðñêè, 2007)
has constructed an idealized metasomatic column
for the zoning in Vosdol separating a beresite facies
of the beresite formation.

The zoning in Madan ore field is also well ex-
pressed (Êîëüêîâñêè, Ìàíåâ, 1988): quartz-sericite-
carbonate-pyrite → chlorite-carbonate (± albite, rare-
ly epidote, very rarely adularia) zone.

For the chromite deposit Golyamo Kamenyane
Zhelyazkova-Panayotova (Æåëÿçêîâà-Ïàíàéîòîâà,
1962) has described listwanites that have developed
on ultrabasic rocks where this author has found out-
er and inner zoning.

The zoning proved for Sveta Marina deposit in
Lozen ore field (Öâåòàíîâ, Áðåñêîâñêà, 1984) out-
lines the following zones: ultrabasites → quartz-seri-
cite-carbonates (calcite, dolomite, ankerite, rarely sid-
erite) → central part (dolomite, quartz, chlorite, bran-
nerite, and small amount of ankerite).

Pazderov et al. (Ïàçäåðîâ et al., 2005) have de-
scribed the listwaenites from ore manifestation Sve-
tulka, which are characterized with variable compo-
sition — from above 90% silicon dioxide to above 90%
carbonate minerals. Probably these are signs for a
not well expressed zoning. Just after listwaenites there
are marbles that are disposed and calcite mineral-
ization is impregnated in these carbonate rocks.

The intensive alteration in Yamkite ore manifes-
tation is marked by silification, quartz-mariposite and
overprinted sulfide mineralization. The following ten-
dency is outlined for alteration from intensive to rel-
atively pure hydrothermal metamorphites: silification
→ quartz-mariposite  quartz-sericite → altered rock
of propylitic type (Velinov and Nokov, 1992).

Metallogenic specialization and importance

The importance of beresites and listwaenites as an
alteration in lead-zinc and some gold containing
deposits in Bulgaria is out of doubt. However, the
ore potential of listwaenites still remains not clear,
although they are gold bearing in many ore mani-
festations.

Propylite family

Propylite: is a low to medium temperature metaso-
matic granofels formed by the alteration of basic vol-
canic rocks; low temperature varieties are principally
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composed of albite, calcite and chlorite; high-tem-
perature varieties are composed of epidote, actinolite
and biotite. They form at the postmagmatic stage.

Propylitization: is a metasomatic process leading
to the formation of propylites.

Geological and physicochemical conditions
of formation. Relation to other metasomatites

Propylitization is directly connected with intrusive
and volcanic activity as well as with fault disturbanc-
es. This process influences predominantly rocks with
basic and medium composition and is manifested
also in granitoids but is not typical for volcanic rocks
with acidic composition.

Propylites form at small depth as a result of ac-
tion of slightly acid solution. The temperatures are
low to medium high. In the majority of cases there is
registered an increase in the activity of Ê2Î at the
end of the process accompanied by respective lower-
ing of the activity of Nà2O.

The metasomatites related to the family of propy-
lites are developed mainly on rocks with basic to
medium composition. One characteristic feature is
the presence of associations being in more or less
equilibrium, namely: amphibole-epidote, epidote-
chlorite, chlorite-carbonate, sericite-carbonate,
quartz-sericite. One interesting point is the different
relation of adularia to propylites. The same is the
problem with the zeolitization in Srednogorie and
Rhodopes.

From another side the question concerning ac-
ceptance of the propylite type altered rocks either as
a family or as a peripheral zone of the family of
secondary quartzites is not enough clarified (Veli-
nov, Kanazirski, 1990; Velinov et al, 1990).

Kanazirski (unpublished results) has noted that
the process of propylitisation and the propylite type
rocks are widely distributed in Bulgaria, but columns
with inner zones, which are typical for the propylite
family are rarely found (Velinov, Kanazirski, 1990).

The propylite family has a formational indepen-
dence but dieplays also clear relations with argilliz-
ites, secondary quartzites, and quartz-sericite meta-
somatites.

Peculiarities of the mineral transformations
and behavior of elements

Main minerals are albite, chlorite, carbonate, seric-
ite, actinolite, quartz, pyrite, but some authors add
adularia and zeolites as well. Typical are the pseudo-
morphs of the primary rock-forming minerals and
replacement of the main mass of the volcanic rocks.
Al they are partial up to complete.

Velinov (2002) has noted two interesting features
of the propylites from Western Srednogorie: mutual
development of actinolite and prehnite and of uralite
in association with basic plagioclase (An — 60—80%).

The petrogenetic components display various dif-
ferential mobility. SiO2, Al2O3, and TiO2 remain inert

up to the end of the process. MgO, FeO, Fe2O3, Na2O,
K2O, and ÑàÎ are inert and during separate stages
they transform into an entirely mobile state.

The behavior of the chemical elements in the case
of propylites is an expression of the peculiarities of
the ore formation in the separate deposit and ore
manifestations.

Metasomatic zoning

A specific character of the zoning is typical also for
the Bulgarian deposits and is caused by the incom-
plete equilibrium of the process (Ðóñèíîâ, 1972). The
development of the zoning is related to the geologi-
cal and physicochemical conditions. The result that
is found is diversity in the lateral and vertical zon-
ing, from one side, and, from another side, in the
mineral composition of the separate zones in the dif-
ferent deposits.

One main feature of the zoning that must be not-
ed is the presence of actinolite or uralite and epidote
in the relatively higher temperature facies, connect-
ed with intrusive source, frequent participation of
chlorite-carbonate-albite facies, the presence of im-
pregnated pyrite, etc.

Metallogenic speciallization and importance

The surface sin-volcanic propylitisation is charac-
terized only by pyritization and thus it is with re-
stricted potential. The examples from a row of cop-
per and lead-zinc Bulgarian deposits (Radka, Elshit-
sa, Varli Bryag, Zvesdel, etc.) demosnstrate the ore
importance and potential of the propylitization in
Bulgaria.

Secondary (or hydrothermal)
quartzite family

‘Secondary quartzite’: is a medium- to low- temper-
ature metasomatic rock mainly composed of quartz
with subsidiary high-alumina minerals, such as py-
rophylite, diaspore, alunite and kaolinite. Common
accessories include fluorite, dumortierite and lazu-
lite. Secondary quartzites are associated with volca-
nic and subvolcanic rocks of rhyolitic to andesitic
composition. Normally they form as replacements of
acid igneous rocks and more rarely of sedimentary
rocks. They may host mineral deposits of alunite,
pyrophyllite, Au, Ag, Sb, Hg.

Geological and physicochemical conditions
of formation. Relations to other metasomatites

The secondary quartzites are characteristic for sur-
face conditions. There are cases of volcanic necks
that have been described (Ïîïîâ et al., 1993; Êóíîâ
et al., 1996) as well as cross-sections of faults with
constant participation of the system 120—140° (Áà-
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òàíäæèåâ, 1987). The metasomatic alterations have
developed in rocks with medium basic to medium
composition and there is only one case (Stomanovo)
where the composition is more acidic.

They have formed at low temperatures. The for-
mation of separate facies is related to temperature,
pH of the medium and the chemical activity of Ê+

and SÎ4
2—. According to Kanazirski et al (2002) the

hydrothermal system in the porphyry copper depos-
its Asarel, Petelovo, and Tsar Asen is with a predom-
inant meteoric character. According to the data of
Lerouge et al (2006) the alunites from nine Bulgari-
an deposits including the discussed porphires have
been formed in a predominating magmatic hydro-
thermal system.

Among the peculiarities, which characterize the
individuality of the family of secondary quartzite the
most important are:

— development acidic-chlorid and acidic-sulfate
type (Êàíàçèðñêè, 1996).

— almost constant and widespread presence of ÀÐS
minerals in the alunite facies (Kunov et al, 2006).

Typical accompanying metasomatic families are
the propylite, quartz-sericite, and argilizite ones. The
secondary quartzites in Asarel deposit together with
quartz-sericite metasomatites, which are epithermal
products are developed in the upper levels of the
porphiritic system (Êàíàçèðñêè, 1996; Êàíàçèðñêè
et al., 2000).

Peculiarities of the mineral transformations
and behavior of the elements

The family under discussion is characterized with
a great number of typomorphic minerals: quartz,
(cristobalite, opal, chalcedony), sericite, hydromi-
ca, kaolinite, dickite, alunite, diaspore, pyrophil-
lite, andalusite, corundum, dumortierite, rutile,
APS, etc.

The mobility of Ê2Î in definite parts of the inte-
gral column and the inert behavior of Al2O3, TiO2
SiO2 including as well the rear zones are specificities
in the geochemical behavior of the elements. Among
the elements most impressive are Sr and Ba.

The rare earth elements display the behavior of
elements with medium mobility (Yordanov, Kunov,
1987). The propylitized latites and the dickite and
alunite quartzites are enriched in rare earth elements
and the over concentration of REE is respectively kk =
1.4, 1.9 and 1.12. Marked change in the REE distri-
bution in the case of quartz-sericite and diaspore
rocks compared to the initial latites is not observed.
The considerable depletion in REE in the mono-
quartzites (kk = 0.06) shows direct dependence on
the degree of acid extraction.

Metasomatic zoning

The family is a classical representative of the depen-
dence on the metasmatic zoning on the geological
and physicochemical conditions of formation with

expressed tendency to monomineral composition to-
wards the rear zones.

The investigation of the metasomatic zoning in
the secondary quartzites (Velinov et al, 2007) has re-
vealed the following peculiarities:

— the outer zones of the transition to unaltered rocks
are built by propylitized rocks (exceptions are Stomanovo
and to a great extent Susam and Svetlina);

— the establishment of opalized rocks on the tran-
sition to unaltered rock (for example Susam locality)
determines the zoning to be of the types “degrada-
tion of the outer zones” and “development of meta-
stable opal instead of quartz, which is typical for
conditions in greater depth” (Ðóñèíîâ, 1972);

— quartz-alunite facies participates in almost all
deposits;

— the presence of fluorine, chlorine, and boron
and the minerals that contain these elements (zuny-
ite, topaz, dumortietrite) is an indication for exist-
ence of halogen-acid solutions that cause specific
mineralizations;

— the absence of some zones, which could have
formed, is explained basing on the thesis of Rusinov
(Ðóñèíîâ, 1984) for extremely nonequilibrium con-
ditions of mineral formation and drastic change in
the acidity;

— in case of fault disturbances, influence of sub-
volcanic and ontrusive bodies, and relatively higher
temperature solutions there can be obtained some
complications in the vertical zoning (Madjarovo,
Bryastovo, Dyuni, etc.)

— characteristic feature of the zoning in second-
ary quartzites is the development of various bi-min-
eral paragenesesin the metasomatic columns of sev-
eral object (for example the Spahievo ore field).

Kanazirski (Êàíàçèðñêè, 1996) has performed an
experimental modeling of upper parts of the cop-
per-porphyry deposit Asarel and the obtained meta-
somatic columns reflect the sequence of distribution
of the zones and the mineral composition.

The isotopic analysis of vein alunite from Mad-
jarovo (Marchev et al., 1997) and Spahievo ore field
(Marchev and Singer, 1999) gave data for a more
exact determination of the age of alterations and the
range of mineralizations.

Metallogenic specialization and importance

The questionable role secondary quartzites as ore-
hosting rock must be elucidated only on the basisof
proved data. In this sense, for Bulgaria it can be ac-
cepted that the rocks of this family are hosting me-
dium for gold and gold-beraing ores in Chelopech
and Petelovo. Another alternative is to use these ores
as a complex nonmetallic raw material.

Aceite family

Aceite: is a low temperature alkaline metasomatic
rock, mainly composed of albite with subsidiary car-
bonate and haematite. U-bearing apatite is a com-
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mon accessory. Aceites are closely associated with
U-mineralisation.

Geological and physicochemical conditions
of formation. Relations to other metasomatites

The metasomatic rocks are attached to fault struc-
tures and regions with high permeability for the hy-
drothermal solutions. Witness for this is their arrange-
ment or orientation as main fault structures (Ìàðè-
íîâ, 1978, 1991).

The indications that characterize the individual-
ity of the family are as follows:

— predominantly the rocks of the diabase-philito-
id formation are charged by alteration;

— raised radioactivity of the metasomatic rocks.

Peculiarities of the mineral transformations
and behavior of the elements

The minerals, which participate in the composition
of the altered rocks are as follows: albite, quartz, seric-
ite, chlorite, calcite, ferrous dolomite, and hematite.
Metasomatic apatite is also formed and is connect-
ed with the process of albitization (Ìàðèíîâ, 1991).

In the case of petrogenic components there is
found introduction of Na2O, CaO, FeO, and MnO
and export of K2O and SiO2. The sodium metaso-
matites compared to the initial rocks display re-
peated increase of U, Mo, Th, Ta, La, Sm, Ba, Nd.
Smaller but noticeable contents are registered for
Lu and Tb. The contents of Ce, Yb, and Eu are
high as well.

It is accepted that during the low temperature
metasomatic process Na is mobilized mainly from
the diabases and dibase tuffs in the complex.

Metasomatic zoning

According to Marinov (Ìàðèíîâ, 1991) studies in
depth showed zoning only in the volume of the sep-
arate metasomatic bodies and absence of common
vertical zoning. The presence of quartz zones, which
“crown” the metasomatic bodies is looked upon as a
specific feature. Most probably these are the rear
quartz zones.

Metallogenic specialization and importance

The sodium metasomatites are potential saurce for
rare earth element and uranium.

Argillised rock (argillisites) family

Argillisite: is a low temperature metasomatic rock
that is mainly composed of clay minerals, also present
may be silica minerals, carbonates and iron sulphides.
The rock forms from the hydrothermal alteration of
both igneous and sedimentary rocks.

Argillization: is a metasomatic process leading to
the formation of argillisites.

Geological and Physicochemical conditions
of formation. Relations with other metasomatites

The individuality of this family in Bulgaria is de-
fined by the prevailing development of clayey and
minerals and hydromica during endogeneous (sol-
fataric and hydrothermal) and supergene argilliza-
tion. A variety of other minerals are present also —
like sulfides, silicates, carbonates, etc. as well as veins
of carbonates, zeolites, fluorite, and adularia.

The hydrothrmal argillisites in Bryastovo ore field
(Êóíîâ et al., 1996) have formed at surface condi-
tions and low temperatures. The host rocks are pre-
domnantly volcanic. The sub-paralel fault systems
have played an important role. The hydrothermal
argillizites in the region of Perelik (Áàõíåâà, 1977)
have a restricted distribution compared to the solfa-
taric ones and display an expressed structural con-
trol. The infringements are with northeastern, sub-
equatorial or northwestern directions. The alterations
are most expressed in the sediments and less mani-
fested in the effusives and clastolavas.

Main accompanying metasomatic families are
those of secondary quartzites, propylites, and, in some
cases, beresites. Characteristic feature of the hydro-
thermal argillizites is their formational indepen-
dence.

The metasomatic halos in the case of solfataric
argillisites are attached to around-neck zones of vol-
canic apparatuses and mark the transition between
the extrusive and flow-type subfacies

The theoretical and experimental studies of the
argillization localize this process in the range low-
to medium temperature conditions (100—250°Ñ) and
pH range of 2 to 6. The mineral composition of the
argillisites in Bulgaria reveals lowering of the acid-
ity towards the post-ore metasomatic products and
transition from acidic to alkaline conditions of dep-
osition.

Peculiarities of the mineral transformations
and behavior of the elements

The family of argillizites is characterized by varied min-
eral composition: illite, smectite, chlorite, kaolinite,
montmorillonite, zeolites, pyrite, marcasite, quartz, chal-
cedony, opal, calcite, dolomite, ankerite, alunite, etc.

During formation of hydrothermal argillisites from
the primary rock-forming minerals the most quick
and entire process is that of replacement of pyroxenes
and amphiboles; biotite from the outer zones is fresh,
while potassium feldspar is most stable and often,
although partially, is preserved in the most intensive
alteration zones.

The inertness of SiO2 and Al2O3 is well expressed
in the geochemical behavior of the petrogenetic com-
ponents (except the rear monoquartzite zone for the
Al2O3 component) as well as the varying state of K2O
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(from inert to fully mobile during the different tran-
sitions) and the active participation of water and
P2O5. More interesting is the specific behavior of F.

The mineral composition of the solfataric argilli-
sites is as follows: kaolinite, quartz, chlorite, carbon-
ates, albite, montmorilinite, admixtures of pyrite, rutile,
apatite, sulfur. One apecific feature of the petroge-
netic elements is the extraction of the alkali and al-
kaline earth elements (with the exception of MgO).

Metasomatic zoning

Lateral and vertical zonings are both established,
which in the case of Bryastovo deposit (Êóíîâ et al.,
1996) are characterized by increase of the alteration
magnitude from outer to inner zones, inconstancy of
the intermediate zones, and formation of ore bodies
in the inner zones at the stage of complete develop-
ment of the zoning:

— outer zone — relatively preserved biotite, wid-
spread dvelopment of carbonates (predominantly
calcite), and clayey-hydromica alteration, while in
the main mass this alteration is of the type clayey-
chlorite one.

— intermediate zone — with elements from both
the outer and inner zones, relics of biotite, and the
quantity of carbonate is drastically lowered;

— inner zones — the clayey and hydromica com-
ponents prevail but with varying predomination. The
hydromica minerals increase in content towards the
inner zones. Rear monoqaurtzite zones have formed
as a result of intense acid extraction.

The sequence of mineral decomposition reflects
the differential row of component mobility. The ac-
tivity of potassium is very continuous.

A clear lateral and vertical metasomatic zoning is
observed in hydrothermal argillisites in the region of
Perelik, while in the case of kaolinite argillisites the
zoning is simple (synchronous) with the following
zone sequence: unaltered rocks → albite-montmo-
rillonite → chlorite-carbonate → karbonate-kaolin-
ite → quartz-kaolinite, monoquartz, or monokaolin-
ite ones. In the case of montmorillonite-kaolinite
argillizites the zoning is complex (tropochronic):
unaltered rocks → montmorilonite-chlorite-sericite
quartz-kaolinite → quartz-hydromica ones. The ver-
tical zoning includes an increased number of zones
compared to the double-zoned lateral zoning.

In the case of solfataric argillizites the pseudo-
morfs of albite-montmorillonite-carbonate and chlo-
rite are probably metastable and are quickly replaced
by quartz-kaolinite aggregates.

Metallogenic specialization and importance

The argillisites in Rhoddopes (Bulgaria) usually in-
clude urarnium epithermal and polymetal ores.

Also, it is possible to use the argillisites as a non-
metallic raw material for proving of reserves of ka-
olinite and other industrially important clay minerals.

Quartz-sericite family

This family has been described by Zharikov and
Omelyanenko (Æàðèêîâ è Îìåëüÿíåíêî (1978) as
a metasomatic formation, which is typical for small-
er depths and for the acid stage of the process. Kana-
zirski et al. (Êàíàçèðñêè et al., 2000) have been the
first to prove and name it for Bulgaria.

Geological and physicochemical conditions
of formation. Relations to other metasomatites

The metasomatic alterations take place in diverse
geological environment and on different rocks. The
connection with magmatic activity, fault disturbanc-
es, and ore formation is out of doubt.

The features that determine the individuality of
this family are the following:

— main minerals are quartz and sericite (in same
case pyrophillite and illite);

— at the upper levels of Elatsite deposit the se-
cricite type alteration replaces the potassium-sili-
cate one and in Asarel deposit it is developed as a
representative of epythermal style in the upper lev-
els of the porphyry copper system (Kanazirski et
al, 2002).

This family demonstrates apparent independ-
dence but it has relations with propyllites, argilli-
sites, and secondary quartzites, upon which it is over-
printed.

The epythermal sericite type of alterations in
Elatsite, Vlaikov Vrah, Kominsko Chukarche, and
Karlievo are connected with magmatic-meteoritic
type of syste, whereas in Asarel and Tsar Asen de-
posit — with a prevailing meteoritic type (Kanazirski
et al, 2002).

Peculiarities of the mineral transformations
and behavior of elements

Main minerals are: sericite (iilite), quartz, and to a
lesser degree albite, chlorite, carbonate, and pyrite.
The replacement of the porphire minerals and the
main mass is from partial to complete.

The SiO2 and TiO2 petrogenetic components are
inert up to the end of the process when monoquartz
zones may form. However, K2O is also inert (during
the sericitic facies, Êàíàçèðñêè, 2007). The compo-
nents MgO, FeO, Fe2O3, Na2O and ÑàÎ transfrom
into a fully mobile state relatively early.

Metasomatic zoning

In the majority of cases the vertical and horizontal
zoning is simple similar to each other.

Integral metasomatic columns (sequence of the
mineral parageneses) for the porphyry deposits Me-
det and Elatsite have been given by Kanazirski
(Strashimirov et al, 2002).
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Metalogenic specialization
and importance

The role of these rocks as sin-ore ones in the ore-
formation process determines their importance as
criterions for ore prospecting

Quartz-adularia-sericite family

The rocks of this family have formed on smaller
depths and the early stage of the acid extraction
(Æàðèêîâ, Îìåëüÿíåíêî, 1978).

The indications that determine the individuallity
of the family are the following;

— constant presence of adularia, quartz, sericite,
sometimes barite and almost always gold;

— the short erosional rupture (cutting), not com-
pletely expressed tendency in the metasoamtic zon-
ing towards monomineral rear zone, mineralogical
diversity in the oxidation zones, etc.

Geological and physicochemical
conditions of formatiom. Relation
to other metasomatites

The host medium is built by various rocks: altered
volcanic rocks and intrusives (andesite-basalts,
andesites, latite-andesites, latites, rhyolites, rhyo-
dacites, monzonites, granites, etc.), metamorphic
rocks (marbles, gneisses, schists of DFC), sedimen-
tary rocks (breccia-conglomerates. epiclastites,
sandstones).

No data is available for the role of the character
and type of the structure on origination of the adu-
laria-sericite altertaion. Almost in all cases there are
indications to propose direct relations to fault struc-
tures with different orientations. In many cases the
contemporary morphology of the relief as well as the
neotectonic processes are a secondary factor for the
localization of the mineralized zones and metaso-
matites and their erosional cutting.

The facts about the fluid systems are also not
enough but, however, the available data determine
the epithermal character of the studied deposits.
Hristova et al. (Õðèñòîâà et al., 1996) have reported
the following results:

— 270—240°Ñ; 1.7—4% NaCl eq; composition of
the system → NaCl—KCl—FeCl2—H2O (for Madjaro-
vo, Chala, Popsko, Obichnik);

— 270—220°Ñ; 4.9% NaCl eq; composition of the
system → NaCl—KCl—FeCl2—H2O (for Sedefche);

— 270—190°Ñ; 0.9—1.2% NaCl eq; composition of
the system → NaCl—KCl—(NaHCO3)—H2O (for Ro-
sino, Sarnak).

The adularia-sericite are one of the latest mani-
festations of the ore formation and they overprint
the earlier metasomatic and metamorfic alterations,
which makes it difficult to follow the zoning.

Peculiarities of the mineral formation
and behavior of the elements

The main minerals are adularia, quartz, sericite (il-
lite), carbonate, rarely kaolinite.

The low-sulfidized type of alterations is charac-
terized by anomalously high content of Au, Ag, As,
Sb, Hg, Zn, Pb, Se, K, Ag/Au and anomalously low
content of Cu, Se/Te (White and Hedenquist, 1995).
Additional features, which can be noted for this type
in Bulgaria are higher values for Ba, tlow values for
Se, inconstant presence of As, Hg, and Sb, and vary-
ing content of Cu. Some of these manifestations dis-
play individual specificity. For example contents of
Mo have been proved only for Madjarovo ore field.

Metasomatic zoning

Quartz-adularia-sulfide veins are usually formed in
the central parts of the zones, followed by quartz-
sericite (illite)-adularia metasomatites but in the outer
zone they are followed by alterations of propyllitic
type (sericite, chlorite, carbonates, ± adularia. etc.).
Althorg the tendency is towards formation of mo-
nomineral bodies in the central part monoquartz
zones are rarely observed. Gold usually concentrates
in the inner zones where the quantities of quartz and
adularia are higher.

Metallogenic specialization and importance

The perspectives for survey and exploration of gold
can be improved through finding of new areas with
adularia-sericite type of host rock alterations. This is
valid both for regions with known manifestations of
this type as well as for places where such are still not
found (Osogovo, Pirin, Stara Planina Mts., etc.). The
same is true for regions with metamoephic and sedi-
mentary rocks, which are interesting as hosting medi-
um for epithermal manifestations. From another point
of view re-evaluation and purposeful prospecting may
increase the perspective areas of some deposits and ore
manifestations. The confirmation of ore conducting
and ore hosting structures is also very important.

Conclusion

This summarized review on the metasomatic families
in Bulgaria gives one possibility for a general idea about
their peculiarities. At the same time it demonstrates the
necessity of more systematic studies on the physico-
chemical conditions of formation, the relations between
the different families, the geochemical characteristics,
and metallogenic evaluation. One detailed analysis of
the metasomatic processes and rocks in Bulgaria can
allow the introduction of corrections and additions in
the known alreday families as well as give a possibility
for proving of new families, which are already not reg-
istered on the diagram.
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