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MoceTeHn u onpobBaHi OT aBTOPUTE Ca NPOSBNIEHUATA Ha MCMAHACKW WnaT npu c. CBeTyrka, ApAuHCKO. KanuutHata MUHepanusauns € CbCpefoTodeHa nop
thopmaTa Ha HenpaBuHa MpeXa OT 30HU U IMHEIHO U3bIKEHN rHesfa (Tvn “Lokeepk”) cped MpamopuTe Ha Yenenapckata mbetpa cauta. OnpobBaHy ca 30HM ¢
TakaBa MMHepanu3auys. B pabotata ce NpeAcTaBsT pe3ynTaTuTe OT U3BBLPLLEHOTO CENEKTUBHO OnpobBaHe, 1 KpUCTanoMopdonoXKATE U3CTeaBaHNs

BbBEJEHWE

ObeKT Ha HacToslaTa CTaTus € MUHepanusauusTa, KosTo
ce Hamupa mMexay cenata bsan ussop 1 CBeTynka 1 OTCTON Ha
okono 5 km 3anagHo ot rp. ApauHo u okomno 32 km ot rp.
Kbpmxanu (dur. 1).

Queypa 1. O63opHa kapma Ha patioHa, M 1:500 000

B reonoxkus cTpoex Ha paioHa  yyacteart
BMCOKOMETAMOP(HN  CKanHU  KOMMIEKCH, BKIOYEHW  OT
KoxyxapoB u pgp. (1995) kbm Pogonckata Hagrpyna |,
Pynyocka rpyna (Koxyxapos, 1984). Ha tor oT yuacTbka ¢
KanuuTHa MuMHepanu3auus Ce paskpuBaT CkanuTe  Ha
Yenenapckata mbcTpa cButa. [pebHO3bpHECTM 6MOTUTOBM
THalcK C rpaHat ca TUNWYHUTE ckanu B cautata. OcBeH Tsx ca
npeacraBeHn u  amdubon-6uoTMTOBM rHaWcW, Mpamopw,
ammbonuTK, KOUTO anTepHUPaT He3akoHoMepHO. MpamopuTe
ca 6enu, cpegHo- po ApebHosbpHecTu. B panoHa ce
paskpuBaT CEpPMeHTUHM3NpaHW ynTpaba3utn C  AYyHMTOB,
nepugoTMTOB M MUPOKCEHWTOB  CbCTaB. Te  ca
npeaMeTamopgHO CepreHTMHN3MPaHW BbB BWCOKA CTemeH
(80-100 %) £O CepneHTUHUTM C aHTUrOPUTOB M XPU3OTUMOB
cbCTaB. Tenata OT CEPreHTMHUTW ca C dopma Ha ByauHu -
KOHKOPZAHTHM C BMECTBALLMTE 1 MeTamopduTy.

CesepHata rpaHila Ha Yenenapckara csuta B paitoHa e
npeacTaBeHa OT HaBnayHa NOBbPXHUHA, KaTo 3ansra
[UCKOPOAHTHO BbPXYy MWUrMaTU3MpaHUTe W TPaHUTU3NPaHN
rHamcu, rHancowmcTn u amubonutn ot BuwHesckata cBuTa
(Koxyxapos, 1984).

Hanuuneto Ha xuapoTepmanHa [eMHOCT € A0Beno [0
00pasyBaHETO Ha NIUCTBEHUTM, KOUTO OCGOPMAT TANO KaTo
OpeoNl CeBEpHO OT  paskpuBalwuTe ce  yntpabasuTu.
JIuctBeHMTUTE Ca C HEMOCTOSHEH CbcTaB - OT Hag 90%
cunuumeB amokema Ao Hag 90 % kapboHaTHM MWHEpanu.
HenocpencTBeHo cneg  NUCTBEHUTUTE Ce  pasnonarat
MpaMmopW, Cpef  KOMTO € BMEeCTeHa  KanuuTHaTa
MuHepanu3auus (dur. 2).

Queypa 2. Obwy 8Ud Ha Yacm om 30Hama ¢ KanyumHa
MUHepanu3sayus

Mopdhonorua Ha Tenata ¢ KanyuTHa MUHepanu3aums

KanuurHata MuHepanusaLms e cbepenoTodeHa nog op-mara
Ha NMHENHO W3ObMKEHU rHe3aa U HenpaBWUMHA MpeXa OT 30HM
(Tvn “woksepk’) cpen, Mpamopute (dur. 3).
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KaJIIUT W ey & e

Queypa 3. 3oHama ¢ kanyumHa MuHepanu3ayus (Had
dnemomo e Macuea ce 8ux0am dea MOHOKpUCmana om
Kkanyum)

Queypa 4. Cxema Ha cmpoexa Ha 30Ha C KanyumHa
MUHepasnu3ayus
(a - briokoBe 1 Tena oT HenpoMeHeHU Mpamopi; b - 3oHa ¢
MITbTHY HEMPO3paYHN KaNLUTHW KpUCTanu; ¢ - cpeaa,
BMECTBALLA KanuuTHUTe Kpuctamnu; d - KanuuTH1 Kpuctanm)
—_ KOHTYP Ha CHUMKaTa, NokasaHa Ha ¢ur. 3.

MoHONUTHUTE KbCOBE OT TEKTOHCKM HEHapyLIEHW K

HEMPOMEHEHN Mpamopu ca C pas3Mepy OT HSKOMKO AeCeTKy
CaHTUMETPa [0 HAKOMKO Kybuueckn meTpa (ur. 4). dopmata
UM € HenpaeunHa. OuepTaHusTa UM ca 3aobnenun. CbeTodT ce
oT ApebHO- 10 CPpeaHO3BPHECT 65N A0 cMBOGSN Mpamop.
Mo nepucbepusdTa Ha KbCOBETE Ha MecTa ce obpasyea
"Opy3oBugHa kopa" OT MmbTHO COUTM Beru HenpospayHu
kanuuTHu kpuctanu. [JebenuHata v Bapupa ot 1-2 go 8-10
CaHTUMeTpa.

BmecTBalata cpega 3a  KanuUTHUTE  KpUCTanm
npeAcTasnsea cnabo crnoeHa NecbknMBa Ha BMA CKana,
CbCTOALLA Ce NPEANMHO OT KamnuwT - (OUHO 10 rpyGo3bpHECT.

KanuutHute KpucTamu ce cpelat kaTo HepaBHOMEPHO
pasnpeneneHn eAMHNYHN KbCOBE C HEMpaBuiHa opma, Haii-
YeCTO YAbIKEHA M Pa3MepPN OT HSIKOMKO CaHTUMeTpa [0 Haj
30 caHTUmETpA.

Cb0paHuaT MaTepuan oT KanuuToBaTa MuHepanuaauust e
[0CTa pa3HoobpaseH Mo OTHOLUEHWE Ha pasMepw, OLBETS-

BaHe, MOpCbOJ'IOFVIH BKNIOYUTENHO NPOABa Ha ,EI,BOVIHVILM, nonu-
CpacTbly, pasnnuyHu Bnaose MbpBUYHU U BTOPUYHU Ae(*)eKTI/I.

KanuutsT e 6e3uBeTeH MnM OUBETEH B pasfuyHW Mo
WHTEH3WBHOCT OTEHBUM Ha XbATO U Kadsaso. Hskon ot
KpuCTanute ca paBHOMEPHO OLBETEHM unu 6esLBeTHU B
Lenms cun 0bem, fOKaTO ApYr, HAlk-4ECTO rONEMUTE KpUCTany,
Ca 30HaNHO OLBETEHM MOBBLPXHOCTHO 4 0GEMHO B OXPECTO
XBNTO [0 KahsIBO U B YEPBEHO-KasBO 10 “pPYMEHO” YEPBEHO
OT JXENEe3HN OKCWAM W XMBPOKCAM, KOUTO MOHsIKora obpasysar
"tbaHTOMHN" KpUCTamm (Pur. 5).

®ueypa 5. 3oHanHocm Ha ougemsgaHemo godewa 9o
obpa3ysaHemo Ha “baHmomHu” kpucmanu. Obpaseybm e
cpacmbk no {10-10}

MurMeHTauMsTa e YecTo pasnuyHa B pasnu4HUTE 30HW Ha
pacTex 1 e CbCpefoTOYEHa B NepudepusTa Ha KpucTtanure.
Mo cTeneH Ha NpO3paYHOCT KpUCTannTe ca OT BOAHOOKCTPY [0
HEnpo3payHHu.

Kato npaBuno cobluuTe ca HanykaHu no LenuUTenHuTe
MAOCKOCTW. YecTo nepuchepHO Cca MOKPUTKU C HempospayHa
kapboHaTHa kopa (dur. 6).

Queypa 6. Kopa, no nepuchepusima Ha KpucmasnaHume cmeHu,
0m Kanyum, nueMeHmupaH om Xefe3Hu okcuou u
xudpokcudu

Makpockoncku ca w3cnepsaHu ronsiM Gpoit KpucTamnHu
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WHOMBMOM W arperaTu. M3non3BaHeTO Ha OTpaxaTenHu K
(DOTOTOHNOMETPU € HEBBL3MOXHO Nopagn  3HAYUTENHUTE
pasMepu Ha KpucTanute U MatoBatTa WM W HepaBHa
NOBBPXHOCT. [No-ronsMaTta 4acT OT TsX Ce XapakTepusupat ¢
FCHO  M3paseHa  Kkpuctanmomopdonorus.  IMpn  BCUYKM
uacnegsaHu obpasuyu ce ycTaHoBsiIBa NONSIPHO pasBuTUE Ha
copmute. EgHaTa nonoBuHa Ha kpuctana e ¢ ICHO 0hopMeHm
CTEHW, a Jpyrata kaTo npaBuro e ¢ nuncealia Mopdonorus.
OcBeH ToBa, CTEHUTE, OTHACALM Ce KbM €[Ha 1 Cblla npocTa
chopma ca HepaBHOMMOLHO NPEACTABEHN U acUMETpUYHN. Te
He ca Trnagk4, ‘Onewmsu’, Kato B MOBEYETO Cryyau
nnockocTMTe MM ca  HabpasdeHw, C  yCNOXHeHa
MWKPOCKYIINTYpa Ha MOBbPXHOCTUTE, KakBaTo bu ce nonyynna,
aKo HapacTBaHeTO He € 0CbLLEeCTBsBaHO B cBOOOAHA cpesa.

B 3aBMCHMOCT OT pasBUTMETO W [OMMHWPAHETO Ha
onpegeneHa npocta (opma Cca YCTaHOBEHM HSKOMKO Tuna
KOMOMHALMOHHM chopmu:

CkaneHoedpuyHo-npusmMamuyeH — KanuuroBuTe KpucTamu
OT TO3M TN OOMKHOBEHO 0Opa3yBaT ckareHoempu B
KOMOMHaUMs C XekcaroHanHa npusma. B noseue oT
HabniogaBaHuTe  chyyaM  JOMMHMpA  CKaneHoeabpa,

BCMEACTBME Ha KOETO CTEHWUTE Ha MmpuaMata ca NpeAcTaBeHu
CEKTOPHO, Npe3 eaHa 1 ce Habnoaasar camo no Tpu 6post B
MOpPONOXKM pasBuTaTa YacT Ha kpuctanute (Gur. 6 1 7).

Quaypa 7. Kanyumos Kpucmar ¢he ckaneHoednp u
XeKCa2oHaHa npusma

KaTo npaBuno He ce 0hopMs OCTbP BPbX UM CbLUMAT €
pasHWLLEH, MPWUTBMEH CbC 3a4aTbUM Ha MUHAKoWZ wmnu
pomboeabp. B HAkou OT w3cneaBaHWTe KpucTanu, OCBEH
CTEHWTE Ha npu3maTa W MONMOXUTENHUS CKaneHoeabp, ce
nosiBsBaT CbBCEM Crabo NpeAcTaBeHu CTEHU Ha OTpuLaTeneH
cKarneHoegbp W Ha oTpuuateneH pomboeabp. B To3u cryyan
KpUCTanuTe ca pasBreyeHn (B MOCOKA MEPMeHAMKYnspHa Ha
octa “c”) (®wr. 8).
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Queypa 8. Kanyumos kpucmarn, kombuHayusi om
CckaneHoedbp (t) U (-), XxekcazoHarHa npu3ma u pomboednp

Pom6oedpuyHu — B kpuctanute OT TO3M TWN Ce cpeLat
WU3KMIOYNTENHO KOMOMHALMM OT OCHOBEH OCTBP pomboedbp U
e0yH Unn gBa nponseogHu pomboeabpa. (dur. 9). Kpucranute
OT TO3X TWN Ca HapacHamn B CBOBGOAHO MPOCTPAHCTBO —
OTBOPEHW NykHATWHU. [lykHaTMHMTE ca CbC BCAKaKBa
OpWMEHTMpOBKAa - OT CyOXOPWU3OHTanHM [0 CybBepTUKamnHu.
MakcumanHata WwupuHa Ha otBapsHe e okono 10 cm.
Habriogaeat ce B paskpuTMe B OTBECEH OTKOC Ha cTapa
kapuepa, OTCTOsILLA OT OMMCBaHaTa Mo-rope 30Ha B M3TOYHA
nocoka Ha okono 200 m.

Queypa 9. LlpysosudeH aepecam om pomboeOpuyHU
Kpucmanu

Arperatu u cpacTbuy

[onsma vact oT uacneasaHuTe 0bpasum ca NpeacTaBeHn ot
pasHoobpa3sHu arperatv u cpacTbuy. Mo nepudepHnTe Yactu
Ha MpaMOpHUTE KbCOBE, B 30HUTE C KanuuTHa MuHepanu-
3auws, npeobnapasar NTbTHU APY30BMAHK arperatu. Yecto ce
YCTaHOBSIBAaT HE3aKOHOMEPHM MPOCTPAHCTBEHM CbYETaHMs,
KaKTO 11 napanenHy 4BONHMLM 1 TporHuLpM (Pur. 10).
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Queypa 10. Cpacmuk no {0001} (nokasaH e eduH obpasey, 8 dsa pa3nuyHuU pakypca)

[IBoMHMLMTE Ca XapaKTepHM 3a no-ronsMara vact oT Hamu-
paHus Matepuan. OCHOBHO TOBA Ca ABOMHWLM Ha CbBMECTEH
pacTex UM MexaHW4HW OBOMHULM. YCTAHOBEHU ca TakuBa no
BasnueH nuHakoug (dur. 11) 1 No xekcaroHanHa npuama.

Queypa 11. [TapaneneH 08oUHUK (ckaneHoedpu)

lMoebpxHocmHU ¢hopmMu Ha pazmeapsHe. Tbll  KaTo
obpasuute ca cbbupaHn B MPUNOBLPXHOCTHATA M3BETPSNa
4acT Ha 30HaTa, CKynnTypuTe Ha pasTBapsiHe ca NOBCEMECTHO
pa3suTi. Cpeluar ce OCHOBHO [Ba BWAa (POPMM: eQUHWNYHM
HEraTMBHM LLPWUXW YCTOPEeAHU Ha LENnuTENHUTe NAOCKOCTU U
cepust OT (buHM ycnopegHu 6Opasgu. BwB BTOpUMS cnydait
nocokata fno KOosTo ca 06pasyBaHW HEraTMBHUTE LUPUXM He €
yCropeaHa Ha LienuTeHoCTTa, a no pebpo Ha pomboeawp (10-
12) B Hanpaenenue (01-12), koeTo cbBnaga ¢ nocokata Ha
TpaHcnaumu, npu 0bpasyBaHETO Ha [AWHAMOTEHHU CPacTbLy
(Pur. 12).

Queypa 12. MogbpXHOCMHU OpMU Ha pasmeapsiHe no
nfI0cKOCMU Ha mpaHcnayus npu duHaMo2eHHUMe cpacmbyu

3AKNMIOYEHNE

MpencTaBeHUTe  pesyntaTh  OT  MaKpPOCKOMCKUTE
M3CneBaHWs Ha Kanuutute OT paioHa Ha c. CBeTynka ca
npeaeaputenHu. HanpaeeHW ca TepeHHU HabniogeHns u e
M3yyeHa Ha MopdororusTa Ha Tenmata C  KanuutHa
MUHepanu3auus B 6nnM3ocT 4O NMOBBPXHOCTTA. YCTaHOBEHHU Ca
HAKOIKO MOPCOSOXKM TUMa Kpuctanm u arperati. Cbopanute
AaHHW 1 HanpaBeHWTe [O MOMEHTa U3crefBaHus He AasaTt
OCHOBaHWe 3a aprymeHTMpaHa OOOCHOBKa Ha XunoTesn 3a
reHesunca Ha MUHepanusauusTa.
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CALCITE MINERALIZATION NEAR SVETOULKA VILLAGE, ARDINO REGION
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"St Ivan Rilski" phone 02656639 phone: 02 518352
phone 029627220 (384) E-mail: petkopet@abv.bg
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ABSTRACT

The authors visited and took samples from the Island spar mineralization near the village of Svetulka, Ardino region. The calcite mineralization is mainly in the form
of irregular net of zones and elongated nests (stockwork type) among the marbles of the Chepelare pastra?? unit. The report represents the results from the
selective sampling and the crystalomorphologic studies.

INTRODUCTION next to the listwaenites are the marbles, among which is
imbedded the calcite mineralization (Fig. 2).

Subject of the present paper is the calcite locality situated
among the villages Byal Izvor and Svetulka, which is about 5
km to the west of the town of Ardino and about 32 km west of
the town of Kurdzhali (Fig. 1).

Figure 2. General view of part of the zone with calcite
mineralization

Morphology of the bodies with calcite mineralization
The calcite mineralization is presented in the form of elongated

Figure 1. Map of the region, M 1:500 000 nests and irregular net of stockwork type zones among the
marbles (Fig. 3).

The geology of the region includes highly metamorphic rock
complexes, referred to the Rhodopes nadgrupa by Kozhuharov
et al. (1995), Roupchoska group (Kozhiharov, 1984). South of
the locality is outcropped Chepelare mottled formation,
consisting mainly of finely grained biotite gneisses as well as
some amphibole-biotite gneisses, marbles, amphibolites, which
alternate irregularly. The marbles are white, middle to finely
grained. Serpentinized ultrabasites of dunite, peridotite and
pyroxenite composition are outcropped in the region. They are
characterized by a very high level of premetamorphic
serpentinization (80-100%) up to serpentinites of antigorite and
chrysotile composition. The serpentinite bodies have the form
of boudine — concordant with the imbedding metamorphites.

The north border of the Chepelare unit in the region is
presented by a detachment surface, which is discordant to the
migmatized and granitized gneisses, gneiss-schists and
amphibolites of the Vishnevska unit (Kozhuharov, 1984).

The hydrothermal activity led to the formation of listvenites,
which form a body like a halo to the north of the outcropped
ultrabasites. Listwaenites are of varying composition — from
over 90% of SiO, to over 90% of carbonate minerals. Right

Figure 3. The zone of calcite mineralization (two calcite
crystals can be seen above the chisel)

FOANIHMK Ha MurHo-eeonoxkus yHusepcumem “Ce. Mean Puncku”, mom 46 (2003), csaumnk I, FTEOJIOMA U TEOOU3NKA
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a a

Figure 4. Sketch map of the calcite mineralization zone
(a = blocks of unaltered marbles; b — zone of dense opaque
calcite crystals; ¢ — host rock of calcite crystals; d - calcite
cns) contour of the photo in Fig. 3.

The monolithic blocks of tectonically unaltered marbles are in
the size of tens of centimetres to several cubic meters (Fig. 4).
They are of rounded irregular shape and consist of finely
grained to middle grained white to grayish-white marbles.

Druse-shaped crust of thickly crowded white opaque calcite
crystals is formed at some places in the rim of the blocks. The
crust is from 1-2 up to 8-10 cm wide.

The host rock (media) presents a loose, slightly bonded
sand-like rock consisting mainly of calcite — fine to coarse
grained.

The calcite crystals are unevenly distributed as single pieces
of irregular shape, elongated as a rule. Their size is from
several centimetres up to 30 centimetres .

The collected calcite differs noticeably in its size, colour, and
morphology, including twins, poly-twins, various primary or
secondary defects.

The calcite is colourless or tinted in different intensity of
yellow to brown. Some crystals are evenly coloured or
colourless all over, while others, usually the big ones, reveal
clear zonality (in the rim or in the whole volume) with yellowish
to brown and reddish-brown to red due to iron oxides and
hydroxides. This led to phantom crystal formations (fig. 5).

The pigmentation differs in the different zones of growth and
is concentrated mainly in the rim. The transparency could be
from opaque to transparent.

As a rule the crystals are cracked along the cleavage planes.
On the periphery they are often covered by an opaque
carbonate crust (Fig 6).

14

Figure 5. Zonality of colouring leading to phantom crystal
formation. The specimen is a part of a twin crystal.

Large number of crystal individuals and aggregates has been
studied macroscopically. Because of the dull and uneven
surfaces of the crystal faces and the relatively large size of the
crystals reflective and photogoniometry were not used. Most of
them are characterized by clearly defined crystalomorphology.
All the studied samples show polar development of the form.
Half of the crystal has well developed crystal faces, while the
other half is by rule with no morphology. Besides, the faces
belonging to the one and the same simple form are asymmetric
and differ in size. They are not smooth and “shiny”, but rough
and with complex microsculpture, the type of surface that
would be formed if growing was not in a free space.

Figure 6. Calcite crust in the rim of the crystal faces, coloured
by iron oxides and hydroxides

Large number of crystal individuals and aggregates has been
studied macroscopically. Because of the dull and uneven
surfaces of the crystal faces and the relatively large size of the
crystals reflective and photogoniometry were not used. Most of
them are characterized by clearly defined crystalomorphology.
All the studied samples show polar development of the form.
Half of the crystal has well developed crystal faces, while the
other half is by rule with no morphology. Besides, the faces
belonging to the one and the same simple form are asymmetric
and differ in size. They are not smooth and “shiny”, but rough
and with complex microsculpture, the type of surface that
would be formed if growing was not in a free space.

Several types combination forms were established
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depending on the development and the prevalence of a certain
simple form.

Scalenohedral-prismatic - This type of calcite crystals
usually form scalenohedrons in combination with a hexagonal
prism. In most of the cases the scalenohedron predominates,
as a result of which every other face of the prism is presented
and only three of them are observed in the morphologically
developed part of the crystals. (Fig. 6 and Fig. 7)

Figure 7. A calcite crystal with a scalenohedron and a
hexagonal prism.

Generally no sharp tip is formed or the tip is frayed, dull with
rudiments of a pinacoid and/or rhombohedron. In some of the
studied crystals, besides the faces of the prism and the positive
scalenohedron , there are scarcely revealed faces of a
negative scalenohedron and a negative rhombohedron. In this
case the crystals are frayed (in direction perpendicular to “c”
axis) (Fig. 8)

Figure 8. Calcite crystal, combination of scalenohedron (+) and
(-), hexagonal prism and rhombohedron.

Rhombohedral — Crystals of this type reveal exlusive
combinations of one main sharp rhombohedron and one or two
derivative rhombohedrons (fig. 9). Crystals of this type grow in
a free space — opened cracks. The cracks have no specific
orientation and vary from sub-horizontal to sub-vertical. The
maximum width of the cracks is up to 10 cm. They can be
observed in a vertical slope of the old quarry, 200 m east of the
zone described above.

Figure 9. Druse-like aggregate of rhombohedral crystals

Aggregates and twins

Many of the studied samples are presented by various
aggregates and twins. Thick druse-like aggregates
predominate along the rims of the marble pieces in the zones
of calcite mineralization. Aggregates as well as parallel twins
and triplets are common (Fig. 10).

Twins are characteristic for the bigger part of the samples.
Mainly these are twins of a simultaneous growth or mechanical
twins. There are some twins by basic pinacoid (Fig. 11) and by
a hexagonal prism.

Figure 11. Paralel twin (scalenohedron )

FOANIHMK Ha MurHo-eeonoxkus yHusepcumem “Ce. Mean Puncku”, mom 46 (2003), csaumnk I, FTEOJIOMA U TEOOU3NKA
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Figure 10. Twin crystal, shown in two views

Forms of superficial dissolution - As the samples are
taken from the superficial weathered part of the zone, the
sculptures of dissolution are common. There are two main
types: single negative strokes parallel to the cleavage planes
and a series of fine parallel grooves. In the second case the
direction of the negative strokes is not parallel to the cleavage
planes. They are along the edge of a rhombohedron (10-12)
in the direction, which coincides with the direction of
translation, while forming dynamogenic twins (Fig. 12).

Figure 12. Superficial forms of dissolving along the planes of
translation with dinamogenic twins

Recommended for publication by Department
of Mineralogy and Petrography, Faculty of Geology and Prospecting
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CONCLUSION

The presented results from macroscopic studies of calcites
from Svetoulka region are preliminary. Field investigations
have been conducted and the morphology of bodies with
calcite mineralization near the surface has been studied.
Several morphologic types of crystals and aggregates have
been established. The collected data and the research
completed so far do not provide enough evidence to formulate
a reliable hypothesis for the genesis of the mineralization.
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