Cpricko reoJIOIKO APyIITBO
Serbian Geological Society

300pHHK pagoBa
XVI Konrpeca reosora Cpouje

Proceedings
of the XVI Serbian Geological Congress

e
e - o

*_-Donji Milanovac, 22-25.05.2014.




Cpricko reo/iomiko ApymrBo

300opHuK pagoBa
XVI Konrpeca reosiora Cpouje

Proceedings
of the XVI Serbian Geological Congress

OIITUMAJIHO HCTPAJKUBAIBE U OAPKUBO
KOPUIN'REWBE I'EOJIOILIKHUX PECYPCA

OPTIMAL RESEARCH AND SUSTAINABLE USAGE OF
THE GEOLOGICAL RESOURCES

;v‘: g, .
- . j’,"r’:"‘-" rf ;-h-

e

- ~+seDofji Milanovac, 22-25

e

v

P ;’:} -.'!\'- : )’




XVI Konrpee reosiora Cpouje: 36opuuk pagoea

(Haunonanuu konrpec ¢ mehynapoauum yuemhem)

XVI Serbian Geological Congress: Proceedings
(National Congress with International Participation)

Donji Milanovac, 22-25.05.2014.

3a usnasaya / For the Publisher
Zoran Stevanovic,
Ipencenunk Cprckor reonomkor apymTsa / President of the Serbian Geological Society

I'naeuu ypeauux / Editor-in-Chief
Vladica Cvetkovié

Vpehupauku ondop / Editorial Board
Biljana Abolmasov, Katarina Bogicevi¢, Meri Ganié, Rade Jelenkovié, Aleksandra Maran
Stevanovi¢, Vesna Matovié, Vesna Risti¢ Vakanjac, Aleksandar Ristovi¢, Ljupko Rundié¢

Texuuuka npunpema / Technical Preparation
Veljko Marinovi¢, Ognjen Jevti¢, Milan Vukicevi¢, Nemanja Krstekani¢, Jelena Krstajic,
Nikola Vojvodié, Bojan Kosti¢, Kristina Sari¢

H3nasay / Publisher
Cpncko reonomko apymrso / Serbian Geological Society
Kamenicka 6, P. Box 227, 11001 Belgrade, Serbia
hitp//:www.sgd.rs; e-mail: office@sgd.rs
Tupax: 300 npumepaka / Circulation: 300 copies

i ITamna / Printing
Sprint, Alekse Nenadovi¢a 28, Beograd, Serbia

ISBN 978-86-86053-14-5

Hanomena: Aymopu cy 0dzoeopuu 3a cadpacaj u kéanumem CEOJUX caonuimersa
Note: The authors are responsible for the content and quality of their contributions



O~

XVI KOHI'PEC TEOQJIOTA CPBHJE

Ynanoru oadopa
XVI SERBIAN GEOLOGIAL CONGRES
Committee Members

IMouacuu oxdop / Honorary Committee
Zoran Maksimovi¢, Stevan Karamata, Vidojko Jovi¢, Aleksandar Grubi¢, Jelena Obradovic,
Ivan Antonijevié, Rajka Radoj¢i¢, Zora Suci¢-Proti¢, Branislav Ciri¢, Radule Popovi¢,
Jovanka Mitrovi¢, Nadezda Krsti¢, Mihajlo Kaleni¢, Ivan Filipovi¢

Touacnu oxdop (macTuTyunje) / Representatives of the Institutions
Adam Dangié¢ (Drudtvo geolodkih inZinjera i tehniGara Srbije), Ivan Obradovié (Univerzitet u
Beogradu — Rudarsko-geoloski fakultet), Dragoman Rabrenovié¢ (Geoloski zavod Srbije),
Milutin Ignjatovi¢ (CIP, Beograd), Srdan Stefanovié (NP Perdap), Vlastimir Truji¢ (Institut za
rudarstvo i metalurgiju, Bor), Milan Dimki¢ (Institut za vodoprivredu Jaroslav Cerni), Dragan
Mitrovié (Geoloski zavod Republike Srpske), Vashkevich Aleksey Alexandrovich
(Gazprom Neft), Alexander Rodionov (NIS)

Opranmzannonn oaéop / Organizing Committee
Zoran Stevanovié¢ (predsednik), Nenad Banjac (potpredsednik), Ljupko Rundi¢
(potpredsednik), Tivadar Gaudenyi (tehnicki sekretar), Bosko Jevtovi¢ (tehnicki sekretar),
Milovan Rakijas (blagajnik), Petar Steji¢, Nenad Grubin, Mile Bugarin, Dejan Kozelj,
Aleksandra Maran Stevanovié, Vesna Lesi¢, Marija Kukavica

Hayunu on6op / Scientific Committee
Vladica Cvetkovié (predsednik), Milan Sudar, Dragan Milovanovi¢, Radmila Pavlovic,
Vladan Radulovié¢, Vesna Poharc-Logar, Aleksandar Dordevi¢, Rade Jelenkovi¢, Veselin
Dragisi¢, Nebojsa Vasié, Slobodan Knezevi¢, Divna Jovanovi¢, Dragutin Jevremovic,
Slobodan Vujasinovié, Aleksandar Kosti¢, Spomenko Mihajlovié, Ljiljana Karanovic,
Ivan Duli¢, Dejan Prelevi¢, Milenko Burazer

Crynentn Bosontepu / Students Congress volunteers
Jelena Krstaji¢, Marina Prodanovi¢, Veljko Marinovi¢, Milan Vukiéevi¢, Ognjen Jevti¢,
Nemanja Krstekani¢, Bojan Kosti¢, Marina ZeCevi¢




CAJIP’KAJ / CONTENT

SKETCH OF THE BPERDAP’S AREA GEOLOGY
AlekSandar GIIBIE, o il musmaivisiariasi s s S o B e s A T T e T T e e
ONEGEOLOGY — GEOSCIENCE DATA AT THE TOUCH OF A BUTTON

Marko Komae, Francoi8 Robida, T DB i s sisesiatassismimiromss e i s et
STANIJE [ POTENCIJALI MINERALNIH RESURSA ISTOCNE SRBIJE

STATUS AND POTENTIAL OF MINERAL RESOURCES OF EASTERN SERBIA

Rade Jelenkovié

0O KENOZOJSKOM MAGMATIZMU SRBIIE — RECIMA KOJE RAZUME SVAKI GEOLOG
ABOUT CENOZOIC MAGMATISM IN SERBIA — BY WORDS UNDERSTANDABLE TO EVERY GEOLOGIST
Vladica Cvetkovié... R S T R R e B R i e e =

CTPATUTPA®UJIA, MAJIEOHTOJIOTHJA U TEKTOHUKA
STRATIGRAPHY, PALAEONTOLOGY AND TECTONICS

RHODOPE EVOLUTION IN THE HEART OF BALKAN GEOLOGY
Ivan S. Zagorchev...

CIKLICKA SEDIMENTACIJA NA RUBOVIMA MARINSKOG SELFA ZA VRIJEME SREDNJEG I GORNJEG
PERMA U CENTRALNOM DIJELU VELEBITA (HRVATSKA)

CYCLIC SEDIMENTATION IN MARGINAL MARINE SHELF ENVIRONMENT

AT THE MIDDLE/UPPER PERMIAN BOUNDARY IN CENTRAL PART OF THE VELEBIT MT. (CROATIA)
Ana Simitevié, Jasenka Sremac

THE LAKE PANNON — SERBIAN SIDE OF THE STORY

Dejan Radivojevi¢, Imre Magyar, Marten ter Borgh, Ljupko RUNGIG............ocoevuruevereeceeetersessessessesiesssissnsssesssesssssssessesnns
STABLE ADRIA AND THE EXTERNAL DINARIDES: TECTONIC MODELS IN THE CONTEXT OF
T[JRASSIC»CRETAQEOUS PALEOMAGNETIC RESULTS

Emoé Marton, Vlasta Cosovié, Alan Moro....

AHH3HUICKHU KAPEOHATH LIPMHHMILIE M OKOJIMHE (Y LIPHOJ T'OPH)
ANISIAN CARBONATES OF CRMNICA AND SURROUNDINGS (IN MONTENEGRO)
Damjan Cadenovig, Jelena Milutin, Martin Dakovié, Novo Radulovié...

MAJOR PHASES OF NEOGENE-QUATERNARY TECTONIC EVOLUTION OF THE SOUTH-EASTERN PART
OF PANNONIAN BASIN

Ivan Dulic, SneZana Marjanovic, Vladislav Gajic, GOran BOZICEVIC. ..........covvvuvirivrerisierssesssrssssssasssssssss s ssssenssssssens
CTPATHI'PADCKH MOJIEJT KBAPTAPA 3A PEUHE IMOJIMLIMKIIMYHE CEJTMUMEHTE HA ITPOCTOPY CPEUIE
STRATIGRAPHICAL MODEL OF QUATERNARY FOR FLUVIAL POLYCYCLIC SEDIMENTS IN THE
TERRITORY OF SERBIA

DraZenko Nenadi¢, Tivadar Gaudenyi......

[UIEHCTOUEHCKE ®JIYBHJAJIHE HACJIATE JYTOUCTOUHOT CPEMA M IOJTMHA JIYHABA U MOPABE
PLEISTOCENE FLUVIAL DEPOSITS FROM THE SOUTHEASTERN SREM AND THE VALLEYS OF THE
DANUBE AND MORAVA

DraZenko Nenadi¢, Kataring BOZICEVIC........cvevveeriirieineiesssisessssssssesssiesessssssesssssssesessesssassstesssnssesesssssnssosessasasesesssseseses
MIDDLE JURASSIC RADIOLARIANS FROM OPHIOLITIC MELANGE OF DINARIDE OPHIOLITE ZONE
(DOZ) - AGE AND GEODYNAMIC SIGNIFICANCE (PAPRATNICA RIVER, NORTHERN BOSNIA AND
HERZEGOVINA)

Branimir Segvi¢, Alan Vranjkovié, Duje Kukog, Vlatko Brtié, Spela Goritan, Elvir Babaji¢, Hazim Hrvatovi¢, Tvan
Dt Matda Pallen. . oucnnnmmmmns s s i i s i s s B it
CEJIMMEHTOJIOI'HJA H BHOCTPATHI PA®UIA CAHTOHCKO-KAMITAHCKHMX KPEUILAKA OKOJIMHE
BPEXBA (LIEHTPAJIHHU AEO BAPJIAPCKE 30HE)

SEDIMENTOLOGY AND BIOSTRATIGRAFY OF SANTONIAN-CAMPANIAN LIMESTONE FROM BREZBDE
VICINITY (CENTRAL PART OF THE VARDAR ZONE)
Violeta Gaji¢, Milena Dun¢i¢, Vladislav Gaji¢, Neboja Vasi¢

29

41

43

49

54

61

63

72

74

78

82



ANALIZA 1 OBRADA KAROTAZNIH MERENJA ZA POTREBE IZRADE SEIZMICKE INVERZLIE 1
PROGNOZE PETROFIZICKIH PARAMETARA NA OSNOVU 3D SEIZMICKIH PODATAKA

WELL LOG PROCESSING AND ANALYSIS FOR SEISMIC INVERSION AND PREDICTING OF
PETROPHYSICAL PARAMETERS DISTRIBUTION
Stevan Doroskov, Aleksandar RiStovic..............ooo.ooovvoovooo .

CTAHIAPJIM3ALMIA TTOTIPABKH I1PU PAYYHATLY TPABUMETPHICKUX AHOMAJIMIA V CPEUIH
STANDARDIZATION IN REDUCTION FOR CALCULATION OF GRAVITY ANOMALIES IN SERBIA
Ivana Vasiljevi¢, Snezana Ignjatovi¢, Branislav Sretenovié, (0] L1 8 s LT Ty T s SOl Vool RO 708

TEOMATHETCKHM ITPEMEP HA TAUYKAMA JIPYTOT PEJIA PEITYBJIMKE CPEUIE
GEOMAGNETIC SECOND ORDER SURVEYS AT SERBIA
D.Andreji¢, D. Popeskov, M. Mihajleic..........ouiiioirieiiteee oot 718

PRACENJE PROMENA GEOMAGNETSKOG POLJA, PARAMETARA ATMOSFERE | ZEMLJOTRESA U
PROJEKTU FP7 BLACKSEAHAZNET

MONITORING OF EARTHQUAKES, GEOMAGNETIC FIELD AND ATMOSPHERE PARAMETER IN FP7
BLACKSEAHAZNET PROJECT

Milena Cukavac, Strachimir Cht. Mavrodiev, Lazo Pekevski, Spomenko J. Mihajlovic. ................ooviiin . 728

PRIMENA  SEIZMICKE INVERZIJE 1 MULTIATRIBUTIVNE ANALIZE PRI INTERPRETACLI 3D
SEIZMICKIH PODATAKA KIKINDE 2013

THE ~ APPLICATION OF SEISMIC INVERSION AND MULTIATTRIBUTE ANALYSIS FOR
INTERPRETATION OF 3D SEISMIC DATA KIKINDA 2013

Janko Sovilj 733

EKOHOMCKA I'EOJIOI'MJA M PY/IHA JIEZKHUITA
ECONOMIC GEOLOGY AND ORE DEPOSIT 737

GEOLOGY AND MINERALIZATION OF THE NEW COOPER AND GOLD DISCOVERY SOUTH OF BOR —
TIMOK MAGMATIC COMPLEX
Miodrag Banjesevi¢, Duncan B T T ey 739

OJZIPAHBO IUTAHHPAILE ATPECATA V IYTOMCTOYHOJ EBPOITH - 3ALLITO H KAKO
SUSTAINABLE AGGREGATES PLANNING IN SOUTHEAST EUROPE — WHY AND HOW?

Vladimir Simi¢, Dragana Zivoti¢, Nevena Andri¢, Zoran Miladinovié.......... 741
GEOLOSKE KARTE KAO PODLOGE ZA ODRZIVO PLANIRANJE SNABDEVANJA AGREGATIMA (NA
PRIMERU REPUBLIKE HRVATSKE)

GEOLOGICAL MAPS AS BACKGROUND FOR SUSTAINABLE AGGREGATE SUPPLY PLANNING
(EXAMPLE OF THE REPUBLIC OF CROATIA)

Vladimir Simi¢, Slobodan Miko, Boris Kruk, chjku Dedi¢, Dragana Zivolié, Nevena Andri¢, Zoran
MUBAINOVIC. 1o msmnmmmmssnsossiessinsss s ers T S R e s e e = 0 TR S 743

PROCEDURE FOR MARBLE CLASSIFICATION FROM BOREHOLES WITH PARTICULAR REFERENCES
TO THE SIVEC MINE
Mice Trkaleski, Blazo Boev, llias RIBOUPOIOUS: aciissimmsmiumnsisonmsronnm sy o R S o s B gl 745

QUALITATIVE-QUANTITATIVE CHARACTERISTICS OF THE MARBLES FROM TUMBA AREA
(REPUBLIC OF MACEDONIA) AND OPPORTUNITIES FOR THEIR EXPLOITATION
Oroe: Spasaval, DAl SPASOVEN iy stsims s s g st st s st b o e bt psab 751

GENERAL REVIEW OF MINERAL ECONOMY IN MODERN CONDITIONS OF SUSTAINABLE
DEVELOPMENT

Radule To3ovié 756

ZNACAJ PRIMENE MODERNOG [ EFIKASNOG MENADZMENTA LIUDSKIH RESURSA U MINERALNOM
SEKTORU

THE IMPORTANCE OF MODERN AND EFFECTIVE HUMAN RESOURCE MANAGEMENT IN THE
MINERAL SECTOR

Radule To3ovié 765

QUALITATIVE-QUANTITATIVE FEATURES OF CLAY FROM THE SITE BAZERNIK (WESTERN MACEDONIA)

Orce Spasovski, Daniel SpasovsKi...........cc.iiuiiiiiiiiiuieieeeese e oo g 771

CHARACTERIZATION OF THE ORIGIN OF THE MTE ANOMALIES IN THE "CAP DE GARDE", EDOUGH
MASSIF, ANNABA (NE ALGERIA)
Soraya Hadj Zobir, Menana Daif, Saadane DOl o mnimmpmareislspataaleasnenes = 0 - Sl Fiesa 776



KBAPLIHHUTTECAK M TIECKOBHTA [JTHHA JIEXXHILITA BOIIAHE KAO CHPOBHHA 3A LIEMEHTHY HHIYCTPHIY
QUARTZ SAND AND SANDY CLAY FROM THE BOSNJANE DEPOSIT AS RAW MATERIAL FOR CEMENT INDUSTRY

Miroslava Maksimovi¢, Milenko Jovanovié, Sladana Krsti¢, Goran Patkovski, Marinko Pavlovi€.......ccooniiincns 77

GEOCHEMICAL CHARACTERISTICS OF POLYMETALLIC DEPOSIT KAZANDOL (R. MACEDONIA)

Jordanka Nikolova, Orce Spasovski, Daniel Spasovski........... 785
TEXHOIEHO JIEXHITITE HA TTIPOCTOPY CTAPOI ®JIOTALIAICKOL JAJIOBHIITA Y BOPY (ITOJBE 1 UTIOJBE 2)
TECHNOGENIC DEPOSIT IN THE AREA OF THE OLD FLOTATION TAILING DUMP IN BOR (FIELD 1 AND FIELD 2)
Miroslava Maksimovic, Mile Bugarin, Vladan Marinkovi¢, Zoran L T 1T ] IR GG e s Pemre ey S 789
DISPERZNA ORGANSKA MATERIJA U LEZISTU BORATA PISKANJA (SRBIJA) POREKLO I USLOVI
DEPOZICIJE
DISPERSED ORGANIC MATTER IN THE PISKANJA BORATE DEPOSIT (SERBIA): SOURCE AND
DEPOSITIONAL ENVIRONMENT
Nevena Andri¢, Dragana Zivotié, VIadimir SImMIC. ... 199
3D MODEL LEZISTA “RAVNA REKA”- BLOK IV
3D MODEL OF THE DEPOSIT “RAVNA REKA”- BLOCK 1V
K12 PASATIIC. ... osvvvverereeuereceresssiibnensssraarnesse s n e n e s e e £ r A E R E g s b e e bbb e R s e 802
HUCTPAXKHBAIbA YIJBA Y JECIIOTOBAYKOM BACEHY
EXPLORATION OF COAL IN THE DESPOTOVAC BASIN
T AT SHIIIC .+ v oo meemsos o emmem s 4 eSS oA S B A B S0 TR s h S 404 S0 R NN WA s P e P S0 e O e oS RY ey A S AL E R I 0S 810
TIOZIPYYJE XOMOJBA 'EQJIOIIKO-EKOHOMCKH LIEHTAP KAMEHA (ATK M TI'K) CA ACIIEKTA
[EPCIIEKTUBHOCTH, BPCTE, KBAJIMTETA, KOJIMUWHA M YIIOTPEB/BMBOCTH
THE HOMOLJE AREA, THE GEOLOGICAL AND ECONOMIC CENTRE OF STONE,
WIHEN REFERRING TO THE BUDDING SPECIES, THEIR QUALITY, QUANTITY, AS
WELL AS THE USABILITY OF THE DECORATIVE STONE IN SERBIA
(EVEIKD Z VIOV it sissesnannsss onsomnsnessnsssnssrennstsossssntsssnssbosissestsds v omsummmpisrssnssnsosiasasibaaysoamanisssunnnsns 816
TEOEJYKAIMJA, 3ALITHTA FTEOHACJIEBA U TEOEKOJIOTHJA

GEOEDUCATION, GEOHERITAGE AND GEOECOLOGY 825
GEOZASTITA U SRBLIL: PROSLOST, SADASNJOST, BUDUCNOST
GEQOCONSERVATION IN SERBIA: PAST, PRESENT, FUTURE
Aleksandra MATAN SEEVADOVIG. ... ovueuiereeeerensiosiortssstssassassssnrsnsasssssssmmsmomseribisssassassssestonssesnetisaronsierioes 827
YIJIOI'A W 3HAUAJ TEOEJIYKAIIMIE Y CABPEMEHOM JIPYILTBY
ROLE AND IMPORTANCE OF GEQEDUCATION IN THE MODERN SOCIETY
Ljupko M. Rundié, Marina M. THE.......oiiiiiriiieiinieiiiin s isss s st 832
METOJIOJIOILKE OCHOBE 3A [TPOLIEHY OBJEKATA TEOHACJIEBA
METHODOLOGICAL GUIDELINES FOR ASSESSMENT OF GEOHERITAGE SITES
Aleksandra MATan SEEVAIOVAG. .. ....cu.eununeenerseerr e tastassssnessesne st aeeasea s it s e ettt s g sttt 842
LUPOZNAJ ZEMLJU - ZAVIRI U MIKROSKOP!* - PROMICANIJE GEOLOGIE I GEOLOSKE BASTINE
 MEET THE EARTH-PEEK UNDER THE MICROSCOPE!,, - PROMOTION OF GEOLOGY AND
GEOHERITAGE PROTECTION
Lidija Galovié, Marija BOSRJAK. ....cooovviirerinirine sttt e s 846
3AILITUTA M TIPE3EHTALIMIA TEOQJIONIKHUX OBJEKATA Y YPEAHUM VCIIOBUMA
THE PROTECTION AND PRESENTATION OF GEOLOGICAL SITES IN THE URBAN ENVIRONMENT
Ema Sehovac, Milan Popovi¢, Srecko Stefanovi¢, Branka Lazovi¢, Ljupko Rundié¢’ Slobodan KneZevi€. ... 850
POTENTIALLY TOXIC METALS WITHIN THE ZATON-BULBA KARST SYSTEM (MEHEDINTI PLATEAU,
ROMANIA)
Cristian-Mihai Munteanu, Andrei Giurginca, Marius Vlaicu 857
POTENCIJALNO TOKSICNI MIKROELEMENTI U MRKIM UGLJEVIMA SRBIJE
POTENTIALLY TOXIC TRACE ELEMENTS IN SERBIAN BROWN COALS
Dragana Zivoti¢, Vladimir Simi¢, Ivan Grzeti¢ 860
GEOCHEMICAL PROPERTIES OF SOIL AND ATTIC DUST AROUND THE BOR OPET PIT AND Cu SMELTER (SERBIA)
Robert Sajn, Trajée Stafilov, SUZana EIC. .........ootii i s o s s 864

OCHOBHE BPEJJHOCTHU [TOJIPYUJA HEPJIATIA, TIOTEHIIMIJAJIHOI' TEOITAPKA
MAIN VALUES OF THE DJERDAP AREA, POTENTIAL GEOPARK
Dragoman Rabrenovié, Srdjan Belij, Ivana Mojsi¢, Mali$a MIadenovic. .......oooiiiimmmm e 866




RESULTS OF GEOCHEMICAL EXPLORATION OF THE KAZANDOL AREA (R.
MACEDONIA)

Jordanka Nikolova, Orce Spasovski and Daniel Spasovski
Faculty of Natural and Technical Sciences, “Goce Delcev’” University,
Goce Delcev 89, MK-200, gtip, Republic of Macedonia
orce.spasovski @ugd.edu.mk

Key words: copper, deposit, gold, geochemical characteristics, geochemical anomalous, Kazandol, stream
sediments,.

Abstract : To determine the geochemical characteristics of the deposit Kazandol, a technique of taking samples from
the river sediments evenly distributed in the whole area of the deposit is used. With shortening, samples and the
duplicates were formed with a weight from 250 gr which are sent to the laboratory for pulverization and analysis on
multi-elementary analysis of ICP and for gold on AAS. The gained results from the testing of the river sediments -
Stream sediments confirmed and supplemented the results of the lithogeochemical and metallometry testing. The
gained results from the lithogeochemical association of elements with anomalous values, indicate the presence of
copper mineralization. From the gained results it can be concluded that even in the stream sediments there is a
complex geochemical association of the elements, which more significant are Cu, Mo, As, Sb, Pb, Zn, Co, Ni, Ba, Ga
and others.

INTRODUCTION

The deposit Kazandol is located in the southeastern part of the Republic of Macedonia to the
south of Valandovo and to the north of Bogdanci (Fig. 1). Specifically, it is located south of
Brajkovci and west of Furka, and its centerpiece is the village Kazandol.

Researches of this locality are dating back to before the World War II , where there was a pit
investigative work for the emergence of Cu. This research is conducted mainly by foreign
companies and their documentation is not preserved . After the war ended, the tests were
recovered , but did not obtain favorable results .
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Figure 1. Map of the R. Macedonia with position the Kazandol lokality

Significant research on the site Kazandol was carried out in the period between 1963 to 1972 (Rakicevic
and Pendzerkovski., 1963a, 1963b; Stojanovic , 1968; Ivanovski and Rakicevic, 1970a, 1970b; Radovic



and Chulev, 1970, 1972), with specific attention to the study of the geological structure and mineralogical
- petrographic characteristics of rocks . Recent research on this site was carried out in the period between
2010 and 2012 by the "Freeport-McMoran Exploration Corporation" - FMEC (former "Phelps Dodge
Exploration Corporation").

GEOLOGICAL CHARACTERISTICS

The geological structure of this site includes metamorphic rocks of precambrian age (
porfiroblastic gneisses and twomica - cordierite gneisses) and metamorphic rocks of Paleozoic
age ( sericite chlorite - shale ) , and Mesozoic granites ( such Furka ) and quartz and quartzless
porfires , quartz — keratophyre and keratophyre ( Fig. 2).
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Fig.1 . Geological map of the Kazandol area

1.Alluvium, 2. Quartz and quartzless porphyres, 3. Fine — grained granites, 4. Porphyroid — and medium — grained
granites, 5. Sericitic — chlorite schists, 6. Binary gneisses — cordierits gneisses, 7. Porphyroblastic gneisses, 8.
Silification with Cu — mineral traces, 9. Silification and pyritization, 10. Quartz — veins, 11. Quartz veins
mineralized weith Cu — minerals, 12. Gradual transition boundares, 13. Erosion boundary, 14. Magmatic body
piercings, 15. Established boundary, 16. Supposed fault, 17. Foliation elements, 18. Speciments got for chemical
analisys.

RESULTS AND DISCUSSION

For evaluation of the site potentials of concession " Kazandol " among other methods, the
method of research of river sediments - stream sediments is applied. The used technique of
taking samples of river sediments is modified and perfected by the company . Total of 93 trials
were taken by the method of stream sediments evenly distributed in the researched area (Fig. 3).
In a condition of a dry river sediment, the material is sieved on site to screen the -80 mix and in a
condition of a wet river sediments , samples are taken with a weight of 5-10 kgs. This sample is



dried at room temperature and sieved with sieves of — 80 mix . From all samples sieved with
sieve — 80 mix ,by shortening samples and duplicates are formed with weights from 250gr which
are sent to a laboratory for pulverization and multi elementary analysis of ICP and gold AADZ .
The results of sampling river sediments - Stream sediments confirmed and supplemented the
results of lithogeochemical and metallometric ( soil ) methods . The results of lithogeochemical
association of elements with anomalous values indicate the presence of copper mineralization .
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Figure 3. Map of the site Kazandol the position of samples of stream sediments (Alexandrov and Bombol, 2011)

From the results it can be concluded that the stream sediments have complex geochemical
association of elements of which significant are Cu, Mo, As, Sb, Pb, Zn, Co, Ni, Ba, and Ga and
others shown in the table 1 . Here we will describe some geochemical characteristics of several
elements .



Copper - Cu Content of 5-100ppm in 76 rehearsals and rehearsals are not anomalous, but in
stream sediments also they give a certain indication, 15 samples with content of 101-1000ppm,
and 2 samples with content greater than 1000ppm. 2 sample containing 2400ppm Cu is with the
highest value. These results obtained with the method of stream sediments indicate the presence
of copper mineralization in the concession "Kazandol" and it is an evidence of the applicability
of the method (Alexandrov and Bombol, 2011).

Table 1. Results of performed chemical analysis of stream sediments

Sample/ 1 2 3 4 5 6 7 8 9
Elements(ppm)

Cu 9 2400 1922 | 646 76 56 359 446 191
Zn 75 175 201 124 77 78 106 1027 | 295
Pb 39 35 81 80 33 40 58 310 51
Mo 3 5 5 6 3 3 4 6 5
Co 9 23 16 15 11 11 13 17 23
Ni 13 22 25 20 18 17 23 52 49
As 6 14 16 12 10 10 12 34 22
Sb <5 6 <5 <5 5 5 5 10 13
Ba 35 68 46 55 43 36 440 102 117

Molybdenum - content of Mo in 9 samples is below the sensitivity of the method (<3ppm). The
contents in 84 samples is moving from 3 -6ppm, and it is not an anomalous samples , but they
have indicative meaning and indicate of association Cu-Mo.

Arsenic - The contents of As is moving in the range of 6 -34ppm. Such contents of AS is not
anomalous , but they suggest to correlation and association with Cu and Sb.

Antimony - Sb contents is moving in the range of < 5,5 -13ppm. The contents of 8 samples are >
10ppm, and in several samples are correlated with As . In these samples Sb has indicative
meaning .

Lead - The contents of Pb is moving in the range of 33 -310ppm in rehearsal 8. In 78 samples
the contents of Pb is from 33 -50ppm and they do not have geochemical significance , in 11
samples they are from 50 -100ppm ( low anomalous contents ) and only 4 trials with larger
content of 100ppm, i.e to 310ppm in the sample 8 which is also the highest value ( anomalous
content ) .

Zinc - the contents of Zn is moving in the range of 75 -1027ppm ( sample 8 ) and in association
with Pb. In 8 samples they are within the 34 -50ppm ( not anomalous values ) , containing 59
samples of 50 -100ppm ( low content indicate anomalous geochemical character), in 21 samples
they are 101 -500ppm, which for the stream sediments are anomalous contents , only 2 samples
containing > 500ppm Zn ( sample ZS- 55 to 539ppm and sample 8 with 1027ppm), which are
highly anomalous content .

Cobalt - The contents of Co are moving in the range of 9 -23ppm in rehearsal 9. In 27 samples
they range from 5 -10ppm ( not anomalous values ) , and in 57 samples they are 10 -27ppm ( low
anomalous values ) . It is important to note that the content in the 23 samples were <5Sppm Co.
Barium - The contents of Ba is moving in the range of 35 - 440ppm ( in rehearsal 7 ) . In 74
samples they were in the range of 24 -100ppm ( not anomalous values ) , and in 19 samples they
were 100 -440ppm ( low anomalous values ) and were not representing geochemical interest .




Nickel - contents of Ni in all samples are less than 100ppm and are not interesting in the
geochemical aspect .

CONCLUSION

The deposit Kazandol is located in the southeastern part of the Republic of Macedonia to the
south of Valandovo and to the north of Bogdanci.

For evaluation of the site potentials of deposit " Kazandol " among other methods, the method of
research of river sediments - stream sediments is applied.

The results of sampling river sediments - Stream sediments confirmed and supplemented the
results of lithogeochemical and metallometric (soil) sampling.

From the results it can be concluded that the stream sediments have complex geochemical
association of elements of which significant are Cu, Mo, As, Sb, Pb, Zn, Co, Ni, Ba, and Ga and
others.

These results obtained with the method of stream sediments indicate the presence of copper
mineralization in the concession "Kazandol" and it is an evidence of the applicability of the
method.

REFERENCES

Alexandrov , M., Bombol , MD ., (2011): Report on geological surveys of concession Kazandol .

Ivanovski, T., Rakicevic, T., (1970a): Tolkuvac za OGK na SFRJ 1 : 100 0000 za listot Gevgelija. Fond na
Geoloskiot zavod, Skopje.

Ivanovski, T., Rakicevic, T., (1970a): Osnovna geoloska karta na SFRJ 1 : 100 0000 za listot Gevgelija. Fond na
Geoloskiot zavod, Skopje.

Radovic, N., Stojanovic . M ., (1972) : Geological and Mineralogical construction - petrographic characteristics of
the area Kazandol - Valandovo . Thesis of the Geological Institute of the Republic of Macedonia , 15.

Radovic, N., Chulev, G., (1970b): Geology - petrographic characteristics of granitoid massif and neighboring rocks
between village Konche and village Baraklai . Thesis 14. Skopje .

Rakicevic, T,. Pendzerkovski, J., (1963a): Tolkuvac za OGK na SFRJ 1 : 100 0000 za listot Kozuf. Fond na
Geoloskiot zavod, Skopje.

Rakicevic, T,. Pendzerkovski, J., (1963b): Osnova geoloska karta na SFRJ 1 : 100 0000 za listot Kozuf. Fond na
Geoloskiot zavod, Skopje.

Stojanovic , M., (1698) : Annual report on regional geological research of East Macedonia. Professional fund of

Geological Institute of the Republic of Macedonia .



