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ORPIMENT MINERALIZATIONS IN TUFFACEOUS DOLOMITES
IN ALLCHAR DEPOSIT-SEM-EDS INVESTIGATIONS
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Abstract

Ore mineralization of Sb-As-Tl-Au in the Allchar deposit are localized in diferent type of lithological
units like a tuffs, dolomites, silicified dolomites and tuffaceous dolomites. The tuffaceous dolomite (probably
from the Tertiar) lie discordantly over the Mesozoic basic rocks in the larger part of the north and south-west
parts of the region. The appearances are bright-gray, gray-white to bright-brown colored. They are built up fine-
crystallined dolomite which contains variable quantities od very fine granulated gray-white volcanic ash or
tuffaceous material. Tuffaceous dolomites form massive, bright colored sampled which most frequently appear
on the east side of the river. Most of them are strongly tectonized and broken, hydrothermaly changed and rather
eroded (due to the physical inhomogenicity) and have psefitic structure. The hydrothermally changed
appearances are often corroded by the yellow to yellow-brown iron oxides. These massiv appearances show
very small signs of stratigraphic relations with the Pretertiary stratigraphic parts. The mentioned appearances
discovered in the central parts of the region, north from the antimony holes, clearly points to their yang volcano-
sedimentary localization. Here, the massiv tuffaceous dolomites contain local intercalations of fine-grinded tuffs,
wet ash or volcanic glass. The layers are about 2 cm up to 3 m thick.

Stratigraphic thickniss of the tuffaceous dolomites is unknown, but according to the extent of
uncovering in the north parts of the region, the thickniss is estimated to be from 100 to 125 m.

Investigations by the SEM-EDS technique is concluded that tuaffaceous dolomites are very common
lithological unit for ore mineralizations for arsenic and thalium. Tuffaceous dolomites are mainly composed by
the grain of dolomites ond grain of volcanic glass-tridimite.

Keywords: Allchar, tuffeceous dolomites, orpiment, volcanic glass

MHUHEPAJIM3ALUJA HA AYPUIIUTMEHT BO TY®O3HHUTE JOJIOMUTH
BO HAOTAJIUIITETO AJIIIAP-SEM-EDS HCITUTYBAKA

HBaH Boen!

1dakysTeT 3a IPUPOSHH U TEXHUYKHU HayKY, YHUBep3uTeT ,['one Jenyes”, lllTun, MakenoHuja
ivan.boev@ugd.edu.mk

Ancrpakr

Munepasusanujata Ha Sb-As-Tl-Au Bo Haofa/iumTeTo Asap ce mojaByBa BO IMoroJieM 6poj Ha
pas3/IMYHU JIMTOJIOIIKH CPeJJUHU KaKo IITO ce Ty)OBH, AOJOMHUTH, CUINPUIUPAHU AOJOMUTH U TYyHO3HU
posoMuTH. Tydo3HuTe [OJOMUTH (HAjBEpPOjaTHO OJf TepLHepHA CTapoCT) AUCKOPJAHTHO JieXaT Bp3
Me3030jCKHUTe OCHOBHH Kaplu BO NOr0JIEMHOT Jiesl O/l CEBePHUTE U jyrosanaZiHUTe /es0BU Ha obJsacta. OBaa
eIMHUIIA 10 60ja e CBeTJIOCHBA, CUBOGeIa A0 cBeT/I0KadeaBa. U3rpazieHu ce o4 GUHOKPUCTAIECT LOJOMUT KOj
COJIP’)KM MPOMEHJIMBU COJP’KMHU Ha MHOry QUHO rpaHy/IMpaHa cMBoGeJia ByJIKaHCKa Henes WM Tydo3eH
MaTepHjat. Tydo3HuTe J0I0MUTH GOpMUpaaT MAaCUBHY, CBET/IO 060€HU U3/JaHOLM U Ce HajA00p0 OTKpUEHHU
JIOJDK UCTOYHATa CTPaHa Ha pekaTa. [loBeKeTo 01 U3JJaHOLUTE Ce CUJIHO TEKTOHU3UPAHU U UCKPLIEHH, XU PO-
TepMaJIHO NpPOMeHeTH M HarJaceHO epoJUpaHHu IMopaAu JejJyMHaTa (PU3MYKAa HEXOMOreHOCT M HMaaT
ncedputcka ctpykrypa. Xostu g0 xkosTokadeaBu xesle3HU OKCUAH YeCTO I'M KOpOJHUpaaT XUAPOTEPMaTHO
u3MeHeTUTe H3JaHouM. OBHMe MAacHBHM H3JAaHOLM MOKa)KyBaaT MHOTY MaJ/iM 3HAlM Ha cTpaTurpadcka
NOBP3aHOCT CO IpejTepluepHUTe CcTpaTurpadpcku JesoBd. CIOMHATHTe OTKPUEHM U3/aHOLU BO
[leHTpaJIHUTE JIeJIOBU Ha 06J1acTa, CeBEPHO 0Jf aHTUMOHCKHUTE NMOTKOIH, jaCHO YKaXKyBaaT Ha HUBHATa MJaJja
BYJIKaHO-CeJUMEeHTHa JioKa/u3alyja. OBZie MacUBHUTeE TyPO3HU JOJIOMUTH COJPKAT JIOKAJIHU HHTepKalal i1
Ha GUHO3pHeCT Ty, BIaXKHA NeTeJs WK BYJKaHCKO cTakJo. [IpocyiojkuTe ce co aebesrHa of 2 cm 10 3 m.

Crpaturpadckara febesvHa Ha TYPO3HUTE JOJOMUTH € HeT03HATa, HO 6a3UpajKH ce Ha CTENEHOT Ha
OTKPHUEHOCT BO CEBEPHHUTE [IeJIOBY Ha 06J1aCTa, MPOLeHKHUTe 3a AiebesmHaTa ce oz 100 g0 125 m.

UcnutyBamara co npumeHna Ha CEM-E/IC TexHuMKaTa ro moTBpJvja 3aKJy4OKOT Jeka Tydo3HUTe
JI0JIOMUTH Ce CpeJIMHa BO KOja IOCTOM MUHepa/IM3aliija Ha apceH U TaJIMYyM U JleKa THe ce BO OCHOBA U3rpajieHU
0/J1 J0JIOMUTCKH 3pHA M 3pHA Ha BYJIKAHCKO CTAKJIO — TPUAHUMMUT.

Kinyuynu 36opoBu: Aqwap, mygosHu dosomumu, aypunuemerm, 8y AKAHCKO CMAK/10.
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1. Introduction

The Allchar Au-Sb-As-Tl mineral deposit is located at the north-western margins of KoZuf
Mts. in the southern part of the Vardar zone, 110 km SE from Skopje, Macedonia ). The deposit is
unique in the world because of the presence of the mineral lorandite (T1AsS2), which is of particular
interest for nuclear physicists and geochemists. Lorandite offers the possibility of geochemical
detection of proton-proton-solar neutrinos which have very low detection limits and threshold
energies.

Several studies have been carried out at the Allchar deposit, including ore-stage mineral
paragenesis (Jankovi¢, 1988; Jankovi¢ & Jelenovi¢, 1994; Percival & Radtke, 1994), characterization
of the petrological and geochemical features of the volcano-intrusive complex of the KoZuf Mts.
(Boev, 1988; Karamata et al., 1994), age of volcanic and hydrothermal activity in the area (Lippolt &
Fuhrmann, 1986; Kolios et al., 1988; Boev, 1988; Troesch & Frantz, 1992), and others. However, the
questions about the nature of mineralizing fluids, sources of metals and the role of magmatism are
still open.

The deposit displays distinctive features of the Carlin-type of mineralization as (1) strong
structural control of mineralization by faults and folds; (2) calcareous sedimentary host rocks of
diverse facies * igneous rocks; (3) decarbonation, silicification, argillization and sulfidation
alterations; (4) submicron gold in association with pyrite, arsenian pyrite and arsenopyrite and (5)
geochemical signature of Au, As, Hg, Sb and T

2. Methodology

SEM analyzes were recorder on Scanning electron microscopy VEGA3 LMU and INCAEnergy
250 Microanalysis System for quantitative analyzes of the samples. SEM analyzes are made with SE
detector on 20KV voltage. First, we clean the samples and then put a small piece on a sample holder
with carbon double - adhesive tape on it. The samples surface is coated with gold on Modular Coater,
Quorum Q150R ES and then analyzed in high vacuum mode more than 0.018 Pa. The sample surface
is motorized on 5 axes (x-y-z, rotation, and tilt). For scanning electron microscopy is used VegaTC
software.

The energy-dispersive X-ray system for SEM is fully quantitative SDD with excellent
performance atlow and high-count rates. Capable of achieving a resolution better than 125eV on the
MnKa, FKa and CKa peaks. The working distance for X-ray is 15 mm. For detector control and data
acquisition were done with INCA software.

3. Result and discussion

Several samples of tuffaceous dolomites from the site Crven Dol were subject to examination
using the SEM-EDS technique. Based on the investigations, it can be concluded that in the samples
the presence of grains of dolomite (Fig.3), grains of volcanic glass (tridymite) (Fig.1) and grains of
orpiment were determined (Fig.2).

From the results obtained, it can be concluded that the chemical composition of dolomite,
orpiment and tridymite is very close to the stoichiometric composition of these minerals.
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|Element |Weight% |At0mic% |

0 4971  63.44
Si 5029  [36.56

Totals |100.00

- +
Spectrum 1

Spectrum 1

0 : 5 &5 6
Full Scale 707 cts Cursor: 0.000 ke
Figure 1.: SEM-EDS investigations of tridimite from tufaceous dolomite
Cauka 1.: CEM-E/IC ucnutyBama Ha TPUAUMUT BO TyPO3HUTE JOJTOMUTH

|Element |Weight% |At0mic% [
C 27.80  59.17
0 487  |7.79
L., S 2371 18.90
fopectum W ca 081 052
As 3815  |13.02
Au 465  0.60
Totals |100.00

10pm Electron Image 1
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Spectrum 1

1 2 3 4 5 6 7 8 g 10
Full Scale 763 cts Cursor: 0.000 ke
Figure 2.: SEM-EDS investigations of orpimente from tufaceous dolomite
Ciuka 2.: CEM-E/IC uciutyBarta Ha aypUIIMTMEHT BO TYPO3HUTE JOJIOMUTH

Element Weight% Atomic%

C 20.88 30.08
52.23 56.49
Mg 9.40 6.69
S 0.89 0.48
Ca 13.59 5.87
Fe 0.57 0.18
Au 2.45 0.21

Totals [100.00

Spectrum 3

Full Scale 763 cts Cursor: 0.000
Figure 3.: SEM-EDS investigations of dolomite from tufaceous dolomite
Ciuka 3.: CEM-E/IC uciutyBama Ha JJOJIOMUT BO TYQO3HUTE JIOJIOMUTH
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4., Conclusion

The investigations carried out on the samples taken from the tuffaceous dolomites from the
Crven Dol site (Allchar) using the SEM-EDS techniques proved that they are a mixture of dolomite,
tridymite and orpiment grains. These investigations unambiguously determine the mineral
composition of the tuffaceous dolomites and, at the same time, it has been shown that they are a very
significant lithological environment for the occurrence of ore mineralization of arsenic and thallium.
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