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AbcTpakT

Bo 0BOj Tpya ce npeseHTUpaHu pe3yntaTtute of UcTpaxyBakaTa Ha
anjatomejcka docunHa drnopa o HaofanuwTeTo - Belwje n Hej3snHOTO
3Ha4YeHE€ 3a popMmnpar-e Ha MMHEpPasiHa CypoBMHa - AnjaToOMEjcKa 3eMmja.

Co MMKpoOnaneoHTONMOWKNTE WCTpaXxyBaka Ha Aujatomejckarta
dnopa, BO ceaguMeHTUTe Ha eanHaeceT AyNYOTUHM Kaj nnokanHocTa - Beuwije,
npoHajoeHa e Oorata W pasHoBMOHa acoumjaumja Ha OGEHTOCHU u
NAAHKTOHCKN AnjaToMen. beHTOCHUTE NPEeTCTaBHULM KOFIMYMHCKM Ce NoBeKe
3acTaneHn, co AOMMHAHTHO Yy4ecTBO Ha BuaoT Epithemia hyndmanii W.
Smith. MNocnaba e 3acTaneHocTa Ha NNAHKTOHCKNTE NPEeTCTaBHULM O BUOOT
Cyclotella meneghiniana Kutzing.

Co wucTpaxyBakeTO Ha AuvjaToMenTe CO Ayn4yewe W pyaapcku
UCTpakHn paboTn, € W3ABOEH KOHTMHYMpaH XOpU3OHTaneH cnoj (co
TeHOeHuMnja Ha WCKNWHyBakwe KOH nepudepHuTe OenoBu Ha BGaceHor),
nomery aHgesutckute TydoBU M arnomepaTtuTe Kaj c. Beuwje, co gomxkuHa
1-2kmwn pebenuHa o 0,6 - 1.25 m.

Boratata gujatomejcka pnopa u ycnosute Kou Gune nNpucyTHW BO
e3epcknot baceH 3a BpemMe Ha ropeH MnuoueH, NpeTcTaByBaaT rNaBHU
dakTopu 3a hopMmupare Ha MUHeparHa CypoBMHa - AujaToOMejCKka 3eMja Kaj
nokanHocta Belje.

KnyyHn 36opoBu: aujatomutu, OujatoMejcka 3emja, TukBelwkn 6GaceH,
ButayeBo, nnvoueH.
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Abstract
This paper demonstrates the results from the analysis of the fossil flora

from the Vesje deposit, and its significance for the formation of the mineral
raw material - diatomic soil.



With the micropaleontologic analysis of the diatomic flora, in the
sediments of eleven drillings in the Vesje area, a rich and diverse
association of benthic and plankton diatoms have been found. With regard to
guantity, benthic representatives are found more often, with dominant
participation of the type Epithemia hyndmanii W. Smith. The presence of the
plankton representatives from the type Cyclotella meneghiniana Kitzing is
rarer.

Investigation of the diatomite by borehole and mining shows a
continuous quite horizontal diatomite bed ( with the tendency of pinch out
towards the peripheral parts of the basin), between the andesitic tuffs and
the agglomerates at the village of Vesje, with length of 1-2 km and thickness
of 0,6 -1.25 meters.

The rich diatomic flora and the conditions during the period of Upper
Pliocene in the lake basin, represent the main factors for the forming of the
raw material — diatomic soil in the Vesje area.

Key words: diatoms, diatomic soil, Tikves basin, Vitacevo, Pliocene

Boeeg

Bo cBeTOT ce no3HaTth rofnem Opoj Ha HaoranuwiTa Ha gujatomejcka
3eMja opMupaHn BO TepuuepHUTe CceOUMEHTU OO MOPCKA N e3epCKu
KapakTep.

HaoranuwreTto Ha gujatomejcka 3emja - Beuwje ce Haora 2.5 km JJ3
of c. Bewje, ogHocHo okony 14 km jy»xHO of rpagoT HerotmHo u NpocTopHO
NeXun Ha CEBEPOMCTOYHUTE NaaMHU Ha BynkaHoreHoTo nnato Butayeso. Bo
reonowka cmucna npunara Ha TukBewKMOoT OaceH, Koj ce Haofa BO
LeHTpanHuTe genosu Ha Bapgapckarta 3oHa.

[MpBUTE reomnoLwkn uCTpaxyBawa 3a OBOj pernoH pgaTtupaaT of
BpemeTo Ha Typckata wumnepwuja. lNpen BrtopaTta cBeTcka BOjHa, MoOBeKe
astopu (M. Tajaep, (1938) n ap.), 4aBaTt 3Ha4ajHVM nogaToum 3a reonorujata
N TeKkToHMKaTa Ha Bappapckata 3oHa. [lo Btopata cBeTcka BOjHa
ncTpaxysararta Bo oaa obnact (C. Nasnosuk (1948), H. Namajnos (1958)
W Ap.), NPOAOIIKMME KOH OTKpMBaHE Ha MUHeparnHu cypoBuHU. [MojaBu Ha
AvjaTomejcka 3emja 3a npsnaT ce cnomHeTn oA A. MNonuk, n ap. (1952), npu
reonoLLK1Te UCTpaxyBara Ha nowwmnpokata obnact Ha [1. Kanuja.

KomnnetHO npoydyBawe Ha reonoLlKNOT COCTaB W TEKTOHCKaTa
CTPYKTypa Ha TepumepHuoTt 6aceH Tuksew - OBuye lNone, 6une n3BpLueHn og
ekvna Ha Neonowkunot nHetutyT Npn CAH - Benrpapg (1954).

P. CrojaHoB (1955) uspaboTtun MaeewTaj 3a anjatomejckata 3emja
kaj c. Bewje - HeroTnHcko, BO KOj € HanpaBeH nperneg u npoueHka Ha
MUHepanHaTa rnojasa.

Monem nNpugoHec 3a NojaBUTE Ha AvjaToMejcka 3emja garne aBTopute
Ha OlK - nuct Kasagapuu (1: 100 000) C. XpuctoB un gp. (1973). Osue
nojaBu 3a NpB NaT ce U3ABOEHM KaKo KBapTepHa cepuja BO NMPOKNacTuTuTe.



Bo nepuogot no 1970 roanHa, oa cTpaHa Ha NnoBeke UHCTUTYLUUN, ce
npaBeHn NPecMeTKN Ha pyaHUTE pe3epBu, a e pasriegyBaHa U MOXHOCTa 3a
ekcnnoarauuja n npepaboTka Ha gujatomejckaTta 3emja og c. Bewje.
"eonowka rpag6a Ha nokanHocTa - Bewije

MowwmpokaTa okonMHa Ha HaoranuwTeTo - Bewje npetcrtaByBa
coctaBeH gen Ha TuksewkunoT 6aceH. Ce kapakTepusmpa CO XxeTeporeHa
nutonowka rpag6a (cn. 1), cCO AOMMHAUMja Ha TEKTOHCKM eneMeHTU of
Bappoapcku npaBel.

XeTeporeHata nuTonoLka rpagba e npetcraBeHa CO MeTaMOPdHU
Kapnu of npekambpucKnoT KOMMIEKC, Kapnu o4 Narneo30MCKUOT KOMMSEKC,
Me3030MCKM Kapnu. Hajronema pacnpocTpaHeToCcT umaaT TepuuepHuTe u
KBapTepHUTE CeOUMEHTU N BYNKAHUTW.

Bo reonowkarta rpagba Ha HaorfanuwTeTo - Bewje yyectByBaar
NNTONOLLKA YNEHOBM Ha BYSIKAHOTEHO - CEOMMEHTHMOT KOMMMEKC Ha
dopmauujata Butayeso. dopmaumjata ButauyeBo npeTcTtaByBa NMTO30HA
Ha Tedppaarnomepatn CO OWjaTOMEJCKM Hacnaru, 4akamn W Necok, Kou
coapXkaTt MHTepkanawumm Ha TEHKN TPaBEPTUHCKM CNOEBU (TUMUYHO Pa3BUEHU
BO TukBelknoT 6aceH). Llenata Tedpa nuto3oHa e gebena okony 130 m, n
nexmn Bp3 ropHONIMOLEHCKaTa Necoknmea cepuja.

[OpHONNNOUEHCKNTE MECOKNUBM CeOUMEHTW Cce 3acTaneHu BO
CEBEPONCTOYHUTE U jYTOUCTOYHUTE NepudepHn 4EeNOBN HA HAOraNULLITETO U
CynepnosnumMoHO nexaT BO HeroBaTta noauvHa. MarpageHun ce of rivuHOBUTH
n cnabo Bp3aHM necouu, CO PeTKU NPOCIIOjKN Ha NnanopoBUTa MECOKNMBa
rMUHA, a MOPEeTKO WM TEeHKOMIoYecTn cvBo O6enn GUropnueM BapOBHULIN.
eHepanHo oBue cegumeHTU umaaT npoterakwe CC3-JJU mn Gnaro ce
HaknoHeTn koH 3J3 nop aron 2-3°.

Bo cegmmeHTuTe Kaj . Belwje ce npoHajaeHn hocunHn ocTaToum og
Mastodon arvenensis, Bp3 OCHOBa Ha KOM CTapoCTa Ha CeguMEHTUTE €
onpegeneHa Kako cpeaHo - ropHo nnuoueHcka (P. Mapescku, 1960).

AHOE3UTCKUTE NUPOKNACTUTM nexaT AMPEKTHO Bp3 MnecoknuBaTa
cepvja U ce NpPOAYKT Ha KBAPTEPHUOT KOXydcku BynkaHuzam. Osue
TBOPEBMHU NexaT BO NOAMHATa 1 noBnatata Ha HaofanuuwTeTo, T.e. UCTUTE
ce jaByBaaT BO noBeke pasu Ha ByrikaHckaTa akTMBHOCT. Bo Hajronem pen,
BO MogvHaTa Ha NokanHocTa fexar CUMBKAcTU CUTHO3PHECTU aHAEe3UTCKU
TycoBn co aebennHa okorny 2 m, a NOA4 HWB CKOPO Hacekage ce jaByBaar
aHOEe3nTCKM arnoMepaTu, OQHOCHO arfoMepaTtuBHU Ty OBW.

AHOe3uTCKUTEe arnomeparty CKOpo Hacekae nexaT OUPEKTHO NpPeKy
CNnojoT Ha aujaTomMejcka 3eMja, a BO HMB Ce jaByBaaT MHOIy6pOjHM NPOCOjKM
OL aHOe3nTCKM arromepaTuMBHWM TydOBWM, @ Ha HEKOM MecTa U CpegHo-
CUTHO3PHECTU aHOe3nTCKM TydoBu. Bnuanmeute 3Haum Ha ctpatuduumpame
Ha cepwujaTa ykaxyBa geka ncrtata buna cosgasaHa - TanoxeHa BO BOAEHa
cpeauHa.

MpoayktuBHMOT cnoj kaj c. Bewje nexu nomery aHaesntckute
TycpoBn wn arnomepatute. [ebenvHata Ha AWjaTOMEJCKMOT Cnoj €
BapujabunHa, og 0.35 m Bo nepudpepHnte genosn, go 1-1.25 m BoO
ueHTanHuTe genoBu. bojaTa Ha gujaTomejckata 3eMja e pasnuyHa, BO



3aBUCHOCT 0f, HejsnHaTa rpagba, ogHocHo kBanuteT. ima BapueTet o
Oena go cuBo-6ena, CBETNO-CMBOBMOMETOBA, CBeETNoKpemoBa M cn. Bo
NPOAYKTMBHMOT CNOj Ha MNOEAUHW MecTa MMa M YeCcTU MNPOCMOojKU Ha
FMUHOBUTO-NECOKNNBMA  CEAUMEHTH, TydO3eH [MUHOBUT MaTepujan, wu
ouropnvmem 1 onanuamMpaHu Npocrnojkm n dgocunHa dnopa. ebennHata Ha
oBMe Npocrojku e og 2-20 cm.

MaTepujan n metogm

3a MUKpPOManeoHTONOLWKN UCMUTYBaka ce HanpaseHn 15 aHanuswu.
Kako matepwujan 3a npoyyyBarwe U ncnutyBawe 6ea 3eMeHn ceaumMeHTn co
anjatomen og 11 gyndotmum (D-1, D-2, D-3, D-4, D-5, D-8, D-15, D-16,
D-17, D-18 n D-19) kou ce pacnopefeHn Ha CeBepoOUCTOMHUTE MagauHU Ha
ByfikaHoreHaTa opmaumja - ButayeBo. Cute AynyoTMHM TO cevar
NPOAYKTUBHUOT AMjaTOME|CKMN CIoj co cuBobena, ceeTnoBuorieToBa 60ja, BO
KOj goara 40 HaM3MEeHUYHO CMeHyBaHe CO TEHKM NPOCMOjKU of, MUHOBUTO-
NecoknMBM CeanMeEHTN, Tydpo3eH [MUHOBUT Matepjan, Ouropnuem w
onanuaupaHn Npocnojku co doocunHa gnopa.

MctoBpemeHo ©ea 3eMeHM W aHNM3MpaHW HEKOonky npobu of
noguHaTa Ha MPOAYKTMBHMOT CMoj (AMjaToMejcka 3emja co npumMecKu Ha
ouropnuen matepum n cn.). lNpumepouuTte 6ea NoAroTBEHN 3a ANjaTOMECKU
aHanuan, a MUKPOCKOMCKUTE npenapatn ce um3paboTeHu no craHgapgHu
MeToAM 3a HabrbygoyBawe MO4 OMTMYKM MUKPOCKON. 3a u3ydyBawe Ha
AnjatomejckaTta prnopa € KopucTeH csetnoceH mukpockon og tunoT Nikon
Ha Pynapcko-reonolkunoT dakynTteT Bo benrpag.

Pesyntatu

Pesyntatnte pobveHn o MuKponaneoHTorowkaTa aHanusa Ha
celMMeHTUTe CO AujaToMeun, Oof eawHaeceT AYNYOTUHM Ha NokKanHocta -
Bewsje, nokaxaa geka cute npobu cogpaTt CUAMLMCKN MUKPOOCUNHN anrn
Ha AujaToOMen, HaHOCMUKYNN Of Silicisponia un Chrysostomatidae.
MpoHajoeHa e pasHoBMAOHA acouuvjaumnja Ha gujatomejcka  dnopa,
npeTcTaBeHa og 6E€HTOCHM M NNaHKTOHCKM obnuum (Tabena 1).

BeHTOCHa AnjaTomejcka doriopa KONMMYMHCKN € MoBeKe 3acTaneHa, 1 e
npeTcTaBeHa CO crnegHUTe poaoBu npetcTtaBHuUun: Epithemia ad. saxonica
(Kutz.) Patrick, Epithemia sorex Kutzing, Epithemia hyndmanii W. Smith,
Cymbella cistula (Hempr.) Grunow, Cymbella leptoceras (Ehr.) Grunow,
Epithemia adnata (Kutz.) Breb., Navicula aff. invicta Husted, Navicula
oblonga Kitzing, Pinnularia aff. brevicesta Cleve, Pinnularia aff.
stomatophora Grunow, Diploneus elliptica Cleve, Epithemia sp., Cymbella
girodi (Hér.) Krener, Navicula aff. orangiana Patrick, Cymbella affinis
Kitzing, Cymbella cymbifor. nonpunctata Fontell, Epithemia turgida Kitzing,
Fragilaria construens (Ehr.) Grunow, Melosira inslandica helvetica Muller,



Navicula aff. placenta Ehrenberg, Navicula radiosa Kitzing, Synedra sp,
Epithemia argus protracta A. Mayer, Epithemia turgida granulata (Ehr.)
Brun., Epithemia adnata proboscidea Patrick, Epithemia muelleri Fricke,
Navicula aff. lacistricus gibbosa Husted, Navicula sp, Melosira sp.,
Pinnularia aff. cardinaliculus Cleve, Cymbella aff. helvetica Kitzing,
Diploneus ovalis (Hilse) Cleve, Diploneus ovalis oblongella (Nae.) Cleve,
Fragilaria construens (Ehr.) Grunow, Melosira cf. distans lirata (Ehr.) Betbge,
Diploneus sp., Epithemia adnata (Kutz.) Breb., Melosira distans (Ehr.)
Kitzing, Melosira italica (Ehr.) Kitzing, Rhopalodia gibba (Ehr.) O. Miller,
Navicula aff. radiosa subrostrata Cleve, Pinnularia sp. kage Bo cute npobu
AomunHnpa sugot Epithemia hyndmanii W. Smith.

MnaHkTOHCKaTa Anjatomejcka driopa € co nocraba 3acTaneHocT BO
ogHOC Ha ©OeHTocHaTa, M e npeTcTaBeHa CO POOOBUMOT MPETCTaBHUK
Cyclotella meneghiniana Kutzing. lNpoHajaoeHaTa anjaTomejcka acouujaumja
ce KapakTepuaupa co ronem 6poj Ha npyMepoLn BO aHanusmpaHuTe npoobw,
noronem gen of HMB ce co Jobpo codyBaHa popma, HO AeNn of HUB ce n
[A0CTa OLTETEHN.

Boratata u OpojHaTa 3acTaneHOCT Ha [fujaTomejcka dnopa u
ycnoeute Ko 6une nNpucyTHM BO e3epcknoT BaceH 3a Bpeme Ha ropeH
navoueH, npeTcTaByBaaT [MaBHM daktopy 3a QopmMmupawe Ha
NPOAYKTUBHWOT CIOj Ha AnjaToMejckaTa 3emja.

MpoayKTUBHMOT OMjaTOMEjCKM XOPU3OHT nMma OBNnuK Ha cnoj, T.e. uma
CeANMEHTHO MOTEKIO, N UCTUOT KOH nepudepHuTe aenosun Ha 6aceHoOT uma
TeHAeHLUMja Ha UCKIMHYBake, CO YeCTU NPUMECH Ha KnacTudeH maTtepwujan
(necok, rmuHa, Tydo3eH maTtepjan v gp.). HeroBata npoceyHa gebenuHa
n3Hecysa okorny 0.6 m.

[eHe3aTa Ha HaoranuWTETO € NOBp3aHa CO MOBOSIHUTE YCMOBU KOW
Bnageene 3a Bpeme Ha nnuvoueHoT. E3epcknot 6aceH 6un cvpomalueH co
kapboHaTn, goaeka oa GnuckuTe ByrnkaHw ce Tanoxen maTtepujan og nenen
M TydoBW, KOj AaBan ronemMo KOMMYeCcTBO Ha aHOPraHCKM matepum u
cnobogHa cunuumcka kucenuHa, notpebHa 3a 6p3 pasBoj U rpagere Ha
nywnute Ha pgujatomeuTe. [lojaBaTta Ha CUTHO3PHECTUTE aHOEe3UTCKU
TyhoBM Ce CMeTa Kako MO4YeToK Ha egHa nomupHa dasa, kora BO
CNaTKOBOAHOTO €3ep0 MoXene pfa ce passBuBaaT OWjaTOMUTUTE, KOM
nokacHo ro pgarne maTepujanoT 3a co3gaBawe Ha [MjaTOMEjCKUOT Croj.
TanoxerweTo Ha AujaToMmejckaTa 3emja e MpeKknHaTo COo MoYHyBawe Ha
HOBaTa BYJfIKaHCKa aKTMBHOCT CO MOEKCMSI03MBEH KapakTep, U CO cepuja Ha
aHOe3nTCKM arnoMepaTty, aHAEe3UTCKU arfioMmepaTuBHN TycpoBK, a NOPETKO 1
aHaesunTckn bpeun.

Bpa ocHoBa Ha HanpaBeHWTe aHanusn, pfujatomejckata 3emja
cogpxu: SiO, - 78.40 %, Al,O3- 6.40 %, CaO - 2.20 % un Fe,03- 2.60 %.

OwTeTeHoCTa Ha AuvjaTOMEjCKATE NpUMepoun OMPEKTHO Brivjae Ha
HamanyBawe Ha TonfioTHaTa NPOBOASIMBOCT HA MUHepanHaTta CypoBMHATA,
M NOKpaj Toa LWTO AnjaToMejckaTa 3emMja COAPXKMN BUCOK NpoueHT Ha SiO,.

Bp3 ocHOBa Ha u3BpLUEHUTE UCONTYBaksa, AMjaToMejckaTa 3emMja of
c. Bewje e co pobap kBanuTeT U Kako MUHeparnHaTa CypoBMHA MOXe Aa



Hajge npuMeHa BO: nopuenaHckata wHAycTpuja, npexpambeHaTa,
xemunckaTta n cdapmaueBTckaTa MHOYCTPUja Kako cpeacTBo 3a unTtpauuja,
Kako TaMnoHM 3a BOAOHENPOnyCTANBOCT U Ap.

3akny4yok

Acoumjaumjata Ha wuUcTpaxyBaHaTa [AujaTomejcka dropa oA
HaoranuwTeTo — Belje nma esepcku kapakTep, ce coctom o O6eHTOCHM n
NNaHKTOHCKM NPETCTaBHWULUM, CO AOMWHAHTHO Y4e€CTBO Ha GEHTOCHMOT BUA
Epithemia hyndmanii W. Smith Bo cute npobu.

MpucyctBOoTO Ha OGoratata W pasHoBMAHA AujaToMejcka donopa,
ycrioBute kou Oune npucyTHU 3a BpeMe Ha FOpeH MAVOLUEH M BYIKAHCKUTE
nNpoaykTM of HenocpegHata OnuM3vHa, 0BO3MOXWNe ¢opmMupawe Ha
MUHEeparnHa CypoBUHa - AnjaToMejcka 3eMja Kaj nokanHocTa Beuje.
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Tabena 1. PacnpocTpaHeToCT Ha AujaToMejckaTta dnopa kaj c. Bewije
Table 1. Distribution of diatomic flora in the village Veshje
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Cyclotella meneghiniana Kitzing

Cymbella sp.

Epithemia ad. saxonica (Kitz.) Patrick

Epithemia hyndmanii W. Smith

Epithemia sorex Kitzing

ICymbella cistula (Hempr.) Grunow

Cymbella leptoceras (Ehr.) Grunow

Epithemia adnata (Kitz.) Breb.

Navicula aff. invicta Husted

Navicula oblonga Kiitzing

Pinnularia aff. brevicesta Cleve

Pinnularia aff. stomatophora Grunow

Diploneus elliptica Cleve

Epithemia sp.

Cymbella girodi (Hér.) Krener

Navicula aff. orangiana Patrick

Cymbella affinis Kutzing

ICymbella cymbifor. nonpunctata Fontell

Epithemia turgida Kitzing

Fragilaria construens (Ehr.) Grunow

Melosira inslandica helvetica Mller

Navicula aff. placenta Ehrenberg

Navicula radiosa Kitzing

Synedra sp.

Epithemia argus protracta A. Mayer

Epithemia turgida granulata (Ehr.) Brun.

Epithemia adnata proboscidea Patrick

Epithemia muelleri Fricke

Navicula aff. lacistricus gibbosa Husted

Navicula sp.

Melosira sp.

Pinnularia aff. cardinaliculus Cleve

Cymbella aff. helvetica Kitzing

Diploneus ovalis (Hilse) Cleve

Diploneus ovalis oblongella (Nae.) Cleve

Fragilaria construens (Ehr.) Grunow

Melosira cf. distans lirata (Ehr.) Betbge

Diploneus sp.

Epithemia adnata (Kitz.) Breb.

Melosira distans (Ehr.) Kitzing

Melosira italica (Ehr.) Kitzing

Rhopalodia gibba (Ehr.) O.Miiller

Navicula aff. radiosa subrostrata Cleve

Pinnularia sp.
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