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YPITOHCKW EXHNAN OKONMMHE BEO/BLEBLA
(MCTOYHA CPBEWJA)

04,
AnekcaHgpe MapaH*

Y NpOTEKNUM BULLETOAULLBLUM UCTPaXUBakMMa Y OKBUPY npojekTa “lManeoekonolwwka npoyyasarwa fJo-
twokpegHux EchTolllea nctouHe Cpbuje" geta/bHO cy obpaheHa yproHcka HanasuwTa y OKonuHu XKarybuue,
3ajeuapa, Cucesua. bomesua, Kiwaxesua 1 Cepsbura. Kao HajuHCTPYKTUBHMja, ca acnekTa NpoyyeHe exvHuA-
CKe 1 ocTane hayHe, npeseHTyjy ce ®aua Bajanm n boroenHa. ¥ OKBUPY pasHOBPCHE YProHCKe MakpogayHe
caKkyn/beHo je npeko 300 npumepaka exvHupa. [eTepMuHUCaHN Cy npeacTaBHUUM 16 exuHnackux spcta. Mpu-
mepuyn TTochoMara cf”. 8cnlp(lN$ (<le 1”onol) n Phylloans3T Tcolel (I,. AJ>a6312) cakyn/beHu Ha nokKanu-
TeTy borosuHa—fehnHa KOHCTaTyjy ce NpBu NyT Ha TepeHMMa ncTouHe Cpbuje.

Krbyuke peyH exuHuan, yproH, bommesal,. nctoyHa Cpbuja.
YBO/,

daua Bajanu 1 borosuHa Hanase ce y LeHTpasHOM feny nuctodHe Cpbuje, 3anagHo
of Bomsesua (cn. 1). Mpunagajy nnaHMHCKOM cuctemy Kyudaja n Mefycobom cy yharbeHu
OKO 4 KT. PenatmBHO Manu npocTtop Paue Bajanu obyxsaTta Tpu npodunia YproHCKux
ceaumeHaTa: ®aua Bajanu-ywhe ApHayte, ®aua Bajanu-sugmkosay n ®aua Bajanu-
-n3B0Op. 360r CBOje MHCTPYKTMUBHOCTU, MOMEHYTMU NIOKANUTETU MNPELNOXEHMN CYy 3a 3all-
TUTY W NpefCTaB/bajy 4eo MHBeHTapa PafHe rpyne 3a Kpefy npu HauuoHasHOM caBeTy
3a 3aWTUTy reoHacneha Jyrocnaenje. HanasuwTe borosnHa objeantyje gBa npoguna:
bBorosnHa-kameHonom v borosnHa-nehuHa.

OkonuHa Paue Bajann Huje Hemo3HaTa y nuTepaTypu anu cy A0 cafa MpoyyeHu
NPonn jyXXHO 0f MOMEHYTOr HanasnwTa, KOHLEHTPUCAHWU AyX YceKa cTape Hpyre Ma-
pahuH-3ajeyap. MeTkoBuh (1922) onucyje gebene cepuje "TUNCKUX" YPrOHCKUX ceam-
MeHaTa Ha YonakoBoM KameHy u Kamewapy, Ha ywhy ApHayTe y LipHn Tumok. To cy
YrNaBHOM MacWMBNWU Kpeywauu y nojefuHuM napTujama nanoposuTy U fIom/buBK, 60je
nnasmyacte fo xyhkacTte, ca thayHom 6paxuonofa, op6UTONMHE, Kopana U NaxvuofoHT-
HUX WKo/baka. Kpeuwaumn cy U3gBojenu y ropwe YpProHckKe Kpeudkwake Koju OArosapajy
ropkem 6apemy.

*Mpupoamwaykn My3sej, berowesa 51,11 000 Beorpag.



AHTOHUMjeBuh un ap. (1961) npeseHTyjy UHCTPYKTUBHE YProHcke npodune Ha Yo-
/TaKOBOM KameHy ceBepHO of bossesua u LLletaum kog borosuHe. Y yceky npyre lMapa-
huH-3ajeyap, HacynpoT Y01aKOBOM KaMeHy, YPrOHCKe CeUMeHTe Y/MHE Cepuje namnopo-
BUTUX Kpeukaka HacnaraHux y 6aHke. o 3acTyn/beHOCTU (POCUMNIHUX ocTaTaka npefma-
Yye NaxuMofioHTHe LWKOJ/bKe, HaromunaHe y nymakene. Of ocTtane hayHe KOHCTatyjy ce
6paxuononu, jexxesn n kopanu. Ha 6pgy LLleTtaye, 3anagHo of borosuHe, yproH je y Hu-
XUM [enoBuMa MpeacTaB/beH CepujoM GaHKOBUTUX OONIMTUYHUX Kpeuraka ca opbuTo-
NMHama, naxmofioHTama u 6paxuonoguma. MNpeko wbUX fiexxe OPOUTONIMHCKM Mewwyapu.
MMoBnaTy YMHe peKBUjeHNJCKU Kpeyrwaun. Ha 0CHOBY CyneprnosvuMoHMX 0fHOCa 0Baj Aeo
YProHCKe cepuje oAroeapa ropkwMM YPrOHCKMM KpeykbaluMa UM eKUBAsIeHT je Kpeudrba-
uvMa YonakoBor KaMeHa.

Cn. 1. PacnpocTpatete yproHa y okonmHu bosmesua.
Px* 1. (Jrdrotan cW3CnhuMon T Bolleyac area.

JaHknyesunh (1978) npukasyje cefam MakeTa YyproHCKMx cfiojeBa Ha ywhy ApHa-
yTe y LipHu Tumok (koTa 344). CeguMeHTU npunagajy Aokem anTy W yjefleHO npejctas-
/bajy jeflaH of, HajUHCTPYKTUBHUJUX YPTOHCKMX npoduna y uctouHoj Cpbuju. Y 60rouH-
CKUM KaMeHO/IOMWMa W3ABOjMO je HEKONIMKO YnaHoBa 6apeMCKO-anTCKUX cefumeHarta.
CuBe, pymeHKacTe U 6aHKOBUTe BuocnapuTe ca 6paxuonogmma M naxuofjoHTama yBspc-
TVO je y ropwu H6apem. BruoknactuuHe Kpeywake ca npocnojuuma fanopata ca opbuTto-
NMHama 1 opyrom MuUkKpogayHoM 13fB0ojuo je y fowK anT.



Cn, 2. CuBu 6uoMunkputun n 6ruocnaputu, daua Bajanu-ywhe ApHayTte, (6uoknactuuam XV, XM P n O, doTo A.
MapaH).

P18. 2. Oray Hotwcrles an<) hw8panle6, Paca Yajal—be Mou/b ol Jbe ATtamnla, (Mock3Hc XV, \Y/P anc!
O, pholo A. Maran).

Cn. 2 a. JeTa/m nymakene NnaxnojoHTHUX WKo/baka, ®aya Bajanu—ywhe ApHayTe (poto A. MapaH).
Pju. 2 a. Nelal « lntachella pachycxlonl khels, Paca Yajall—1he \[|wrh ol 1he SiTanla (pljo'o A. Maram ).



Moppyuje ®aue Bajanu n borosmHe cucTemMaTcky cam nsyyasana y nepuogy 1992-1996
(M1iroYic-PeiroYic 1 Maran, 1995, 1996; MapaH, 1996). ExvHuicka thayHa Huje
MaKpPOCKOMNCKW yoUeHa jefMHOo Ha nokanutety ®aua Bajanu-ywhe ApHayTe (y npenapa-
TUMa Cy KOHCTaTOBaHe YyrnaBHOM CekyHaapHe 6oambuue n getputyc). Mpodunm borosu-
Ha-KkaMeHo/IoM U borosBuHa-nehnHa OTKpMBEHM cy Ha LLeTaum Koja je y moTnyHoCTH
nsrpaheHa of YpProHCcKux cefuMmMeHara

PE3YNTATU NCTPAXNBAHA
daua Bajann-ywhe ApHayTte

Ha nagmHama Llyknoja, 200 7 J3 og ywha ApHayTe y LipHU TUMOK, OTKPUBEH je WU3-
BaHpedaH upogun, nsrpaheH og 12 naketa cegrMeHaTa ykynHe aebsuHe 49,4 1 (cn. 2, 2a,
reorpaf)cke koopauHarte of 4858,900-757625 po 4858,975-7576,150). Of noguHe [0 MOB-
nate cMemyjy ce 6uoknactnyHu BekcToH/nekctod (\\7P), rpejctoH (O) n BekcTtoH (\\'). Mpo-
(hun npegcras/ba OrpoMHy, AeNMMUYHO epofoBaHy NiymMakeny NaxmofOHTHUX LKosbaka. U3
naketa 7-12, naeHTUdUKoBaHe cy naxuogoHTe ToucaTa canna(@ Malheron, MaCherowa
aHJnk Mallleron, M. apWenT Malheron, MaCheroTa 8p., Monopleura »p., KeywcTa
atToTa (Colcllm$&), KegTeTa Kp. Y noBnatu, yOUeHM Cy U BPOjHU KOMOHMjanHU Ko-
panu. JaHkunuesuh (1978), NpUAMKOM UCTpaXKMBarwa YProHCKUX cefumMmeHata y OKOu-
HM bosbeBua, 06pagmno je npodun CU o nomeHyTor, KoTa 344.

daua Bajanu-sugnkosay,

Ha J3 naguHama Llyknoja, ucnog yceka nokanHor nyta, OTKPUBEH je M3faHak Ma-
cuMBHOr 6uoknactuyHor V/ (reorpadcke koopauHate 4859,900-7575,100). ExuHugm cy
3acTyn/beHN npefcraBHuUmMMa BpcTta 8leteociclaT TaluT (A .Crau), bSalera Tatllla(a
Coiiean. 5aleTa $p., CoclechTu$ romnclvH Me$or, 1\luclcopynna cyltclnca (A.Crak) u
Pyoorhynchun ohlbyamu (B.A8ass12). Of ocTase MakpodayHe MPUCYTHE Cy LUKO/bKe
ClUaTyn ur@onensJ$ ¢e Pono!, ProhnTWcx ur%onent Plclel & Catplche, 3ponciny
roctcn' Oe8haye8, PCychonw (PCychoTJa) plana A8a8s12, Ketonca (Ketoncka) hTo-
yana (Towula). Panopea 8ur§Llin Bron«rnar(, nyxesn ATpulllna cl. wCrayj (Yerneull
e( bonere), ATpulloupka rochaCrana (cFOrMsgny), AtpullospJra /JaCarukl (YankoV),
6paxuonoan 3ellichyw 3zeMa (J.&C. 6opgaerhy), MoHOoKopanu u 6pnosoe.

daLa Bajanun-ussop

Of kopuTa NoBpeMeHOr BofeHor Toka Koju ce CW of koTe 350 cnywTta Ka LipHom
TUMOKY W Jarbe NpeMa UCTOKY, OTKPUBEH je MHCTPYKTMBAH NPOgUA YProHCKUX cefumeHaTa
(cn. 3,4, reorpagcke KoopauHate of, 4859,050-7574,275 no 4859,00-7574,475). N3aBojeHo je
9 nakeTta cefiumeHata yKynHe fe6/buHe 102 7. Of nofuHe o NoBfiaTe npounia cMewyjy ce
6voknactuuam V/, \7P, P n C. V13 napTunja TPOLIHMX, pacnagHyTUX Kpeurwaka, cakyn/beHa
je BaHpefHo 6oraTa v pasHOBpPCHa MakpogayHa. EXuHMAM Cy 3aCTyn/beHn nNpeAcTaBHULMMA
BpcTa 5SCerecaclany TaluT (A.Crax), 5alerta TarlllaCa Coleaun, 5. preHCeTJH 13e8or,
5aleTa kp., TeCraoraTTa ravHT (Ocxor), TcCra*atTa 8p., CobechTus roCuncin Oe8or,



Cn. 3. MacuBHM cuBm 6UOMUKpUTU—AEO Npotuna Pava Bajanu-nssop (6roknactuunm XV, goto A. MapaH).
K§. 3. Makaye “ray HortcrKek—ihe parl ol prollle Paca Yajall 1he 8prT8 (hloclaSlic XV, pholo A. Maran).

Cn. 4. PacnagHyTv 6aHKOBUTU GUOMUKPUTU—AEe0 npothuna Paua Bajanu-nssop (6uoknacruuHm XV, oto A. MapaH).
p18. 4. Pnahle /bjck—hecllec! hkwwoT(e8—he pa/1 05 prollle Paca Yajall-/be 8pnn§ (hkxJasVic XV, pholo A. Maran).



CoTopy&ua pehaCw I'. ASassi2, CoTopySux 8p., PhyllohTuw rohcrn (cl'Orhj«ny),
Pypandw clestonlwsH CoKcaun. Pygorhynchw ohoya(w (. A8ass12), Toxa.u/cr hrunnen
Menan. T. colcyn 818toncla n T. m&cyATullcw (clFOrhigny).

Of ocTane hayHe KOMCTaTOBaHWU Cy NpHMagHULUM WKObaka 1$o0%noTon (J.4o™noTomn)
ncorJeanw (cfOrM8ny) ChlaTys ? arcMaaana (cFOrM”ny), ProhjrTkes wurgonenT
(Paclel” e( Cartpjche), 8ponclylws uCraCocolllalnu c1'Orhj§ny, 1Jra(ula loTheclllana
(crorpj“ny), 1nrca rmklenT (PJc(el el Catplche), Axlarle ohoya/a 'Mnyerhy,
Opju cl. neoconnenT clOrhjony, ProfocarcMa anuhca \\roocl8, PholocloTya (Pholoclo-
Tya) 8%amea 60\yerhy; nyxesa BalhroloTana cocn (Perumn”ulere), B. wurewerTell
(\rollctann), CallloxloTa (aunca (EJchwak!), LWavnoulroTa ? pclla/l Co88tan, Tylo-
XKoTta clepresanT (PIcle( e! Catplche), ATpulo.upjra aHarcH (Co88tan), A. rllarxku
(Vanko V), Harpa8oclex 8p.; kopana HeHocoeTa rorkowkae Morycolya, Engyra lancko-
ronewm Vlorycolya, Eohyclnophora pjc(et (Kohy), PolyphyllosenH conyexa ProTen-
(el 6paxuonoga belH(hynm Hella (J. & C. 6omerhy), TaTellaerhynchja renau.\lana
(crorh18ny), I.. 8MHeroT (Plc(e(), Praelon%khynx $aleyen&j$ (cle 1.orlol).

BoroBnHa-kameHo/10M

Ha uctouHum naguHama LlleTave Hanasu ce HanywTeH MajgaH (cn. 5, reorpagcke
KoopanHaTe 4861,080-7575,325). OTKpUBEHW CEAMMEHTU WAEHTUYHU CY CefMMEHTMMa Ha
ywhy ApHayTe y LipHu Tumok. MoguHa npoguna (J3 feo MajgaHa) je 6aHKOBUT CUTHO3PH
6roknacTnyaH XV ca eTpUTycoM exmHofepmata (KpUHOBWM 1 6OA/bE jeXKeBa), LWKO/baKa, ny-
XeBa 1 opbutonunHa. 3Hag wux nexxum macmsaH 6uoknactmyaH LU ca kpynHUM (parMeHTu-
Ma KonoHmujanHmx Kopana McHoTorpha excaya(@a cr Orh”ny. Cnegehu unaH je 6uoknactu-
yaH C ca KpynHuMm LWKosbkama Toucavja carwa@ Ma(heron, Ma(heroTa aplenyju Malhe-
ron, PepgweTa aTtToTa (Colclln88), McWhhca (Mej(hca) a(aya (Koeter), Pro(ocarcHa
am"Hca XVooc!8, nyxeBHma T)la(To8(oTa pela(j Co88T an, ATpulloHpJra rla(ar$ku (Yan-
Koy). Of exvHuga cy npucyTHU npeactasHuum CoTopy mx pekallly A8a8s12.

BruoknactnuyHu XV ca KonoHujanHum kKopanuma P.ucuclococma hexophulla (cFOrhld
>Ty), Cya(ophora pugTaea Yolr, Holocyullu hukoTenT Yolx n MexoTorpha excaya(a
<[Orhiyny npeacTaB/ba HapegHu nakeT. lMosnaTy wmsrpafyje 6uoknactnyHm XVIP ca
KPYMNHUM (pparMeHTMMa LLIKO/baKa 1 NyXe.a.

BoroBuHa-nehnHa

Ha C3 naguHama LLleTaye, Ha f1eBOj CTpaHW NyTa W3HAA pe3epsaTa W ynacka y ne-
huHy, OTKpMBEH je ycek usrpaheH of 6uoknactuuHor XY/P (cn. 6). ExuHuamn cy Hajsac-
TYM/bEHUjWU, AOMMHMPaAjy npefcTaBHuMum 8aleTa gram CoKeaw, 5. pres(en$i& Oe”or,
Trocho(lara cf. 3cupCLL3 (cle Eonol), CoclechTw ro(wnclw Oe”or, Coenholec(ypw Ta-
cropygw (be6or), \'uc]copynna cylrclnca (A. Orak), PhyHohTuw Tcole(l (. A8a8-
g12), Pyporhynchw ohoyalny (b. A8assi2) m Toxau/cr 6runnen Menan. Of ocTane
MakpoayHe KOHCTaToBaHe Cy WKosbKe Pro(ocarcHa .uphacrokdca (Porhe8), PholocloTya
(PhoJocJoTya) 818an(ea 50\yerhy, nmyxesu ATpullo.upna payJoyjc) (Pclko\mc), ATpulloxpk
ra rMar.ukH (Y ankoy), 6paxuonogn bekhyn wella (J. & C. 50\yerhy) n moHoKopanu.



Cn. 5. BaHKOBUTW BUMUKPUTI 1 BrUOCnapUTU—HOroBuHa-kameHonoM (61MOKNaCTUYHN n O, poTo A. MapaH).
5. Thjck—heckM Horwwcn(e8 anc! hjogall(es—Bo8oyTa-1he (Juany (KockbWc W\ anc! C, phoCo A. Maran).

Cn. 6. OpOMTONNHCKN BUOMUKPUTU—BOroBuHa-nehnHa (6" 01013"M MMM N 1 hoTo A. MapaH).
p18. 6. OrhkoHNM Monucrlex—Bo8oyTa-1he Caye (HockslWc V/, pholo A. Maran).



CTPATN1 PA®CKA NPUTTAAHOCT MNMPEACTABUNKA
EXNNNACKE ®AYHE

Ha ucTpaxxmBaHOM MPOCTOPY eXMHUAM Cy 3aCTyrn/beHU npunagHvumma 16 spcra. Ctpa-
TWwpadcky pacnoH Bapupa y rpaHuuama 6apeM-gown anT 3a npeactaBHuke: TrocholMara cl
3avpMIAx, Muclcopynnu cyluiclnca, Phyllohnunx Liole(l, Pynanliu clesToulwmu ToxaxKer hrun-
nen. MpunagHuum BpcTa 8alellla aram, 5. Tmarlla@ 5. preMeTJn, CocJechuiw rounclum, Coen-
holec(ypu$ Tacropy8w. Toxas(er collcpT, T. sucylwcHcwy, ykasyjy Ha anTcky cTapocT. Bpcrta
ColLlopyoux pcla(@lT LWHPOKO je cTpaTurpadCcKu pacnpocTpameHa, of BaneHAWHa (BaneH-
OnH-6apem ®paHuycka, LLBajuapcka) o anta (6egynujeH Moptyran, ant Amkup). MNpunag-
HUuM Te(raSraTTa ravhT KOHCTaTOBaHW Cy Y HEOKOMY W TOpPHEM HEOKOMY ®PpaHLyCKe.
Bpcrta 8(ereoclclanx TaluT Takohe Mma BeNMKW cTpaTUrpadcku gujanasoH. Moxe ce npa-
TMTK of Heokoma LLIBajuapcke n ®paHuycke, oTpusa MopTyrana, 4owker u ropwer 6apema
Mapoka, 6apem-anta byrapcke go anta Amkupa. Koj Hac, KOHCTaToBaHa je UCK/bYy4YMBO Y
anTckMM cegumeHTuma. Bpcta Py”orhynchw oho\a(T Takohe ce Mwpoko ctpaTurpadcku
TpeTupa. Y ®paHuyckoj u LLiBajuapckoj BesaHa je 3a HeOKOM-A0ok M ant. KoHcTaToBaHa je y
Lowoj Kpean Kpuma, a y byrapckoj y otpusy. Ha TepeHuma mctouHe Cpbuje, npunagHuum
OBe BPCTe OrpaHWYeHun Cy Ha UHTepBan G6apeM-AomwM anT, ann ce He UCK/bydyje moryhHocT
HMXOBOI HaNaXerba Uy CTapujum ceuMeHTUMa.

MANEOHTOJTIOWKKM OMNncC

docunHU exmHuaM KnacugpukoBaHM Cy carnacHo cuctematuuym J3urhat el al
(1966). MpencTaBHMLM eXUHUACKUX BPCTa 4YyBajy Ce Yy Me3030jCKOj 36Mpuu (hOoCUTHUX
b6eckmumerbaka Mpupogkavkor myseja y beorpagy - BEO600-551.76:592.

Kekunlar!a
Knaca Echwolllea be&ke, 1778

Moaknaca EvechlloJclea Bronn, 1860
Hapgpes Echlllacea Claunk, 1876

Peg, Hetlclclarolcla Benrlen, 1937
damunnja P.vemckxHacJeTa/klac PoTe 1, 1883
Poa Trocho/lara Patherl", 1901

Twunckaepcta Trocho(lara pTcuT (B. Aaxm/,, 1840)

Trochohara cI. ucuplMs (c3e 1_onol, 1887)
Tab. I, cn. 1a-h

1887 Pxeu<Jockla<Jeta $culp(Jle /le 1_onol - T Key, 1972, p. 338
1972 TtochoMara nenlp@s (<le l.orlol) Key J, p. 338, M§. 84-88, P1. XIV, 8—17

MaTepuj an.JefaH npumMepak, penatMeHo fo6po ovyBaH (BEO600-551.76:592-3146).
Onuc. KoHTypa /bylIType OKpyrna, abopanHa cTpaHa He3HATHO U3LUTHYTa, opan-
Ha CTpaHa paBHa.



AmbynakpanHa nosba ycka, nocebHO y mpokcumanHom feny. AmbynakpanHe nnio-
ynue CNoXKeHe, TpUreMuHeHrHe. MopudgepHe 30He npase ca 6/MCKO NOCTaB/bEHWUM, OK-
pyraum nopama. Am6ynakpu Hoce no 13 napy npumMapHux, Hasy6/beHux Tybepkyna, no-
pehaHUX y 2 KONOHEe KOje MapKupajy rpaHuue nopudepHux 30Ha. Ha opanHoj cTpaHu,
'ry6epkyne cy HarnaweHunje u rywhe.

MNHTepambynakpanHn HU30BU LLUMPOKK, YKpaLleHn ca 4 Hu3a TybepKyna. Y CBakoMm
HM3y HPUCYTHO 12 TybBepKyna Koje ce NporpecnusHo nosehasajy of ambmuTyca Ka OpasHoj
cTpaHu. V3meRy wux ce ymehy CUTHe, HejefiHaKe rpaHye.

AnuvkanHu anapat gedopmucaH, Hasupe ce jeAMHO Heros NPBOOMTAH, NMETOYraoHm

0TBOP.
YcHu 0TBOp CybneToyraoH, yay6/beH, 3anytweH CeanMeHTOM.
OumeHsuje. (nTT) 7 H Kpp Kpk
BEO600-551.76:592-3146 22,3 8,6 - =7

HanomeHa. MNpumepak Beoma Hoaceha Ha npefcTtaBHuKe poga TeCrayratTa. Ha oc-
HOBY aHann3e MOpQOoOLKe rpahe KOMMNETHE /bYLITYPe U 3axBasbyjyhn nuTepaTypHuM mno-
faumma (Key, 1972), ycTaHoB/bEHA je cnuyHOoCT ca BpctoM TrochoCjara o seuplUn (<le 1.o-
rjol). Mo u3rnegy v rpafy pagujanHUx U UHTeppafujaiHUX 30Ha YOUeHa je CIMYHOCT U ca
BpcTom T. bx>uree(j (A”akKjr) anu je Ha OHOBY pasfnvka y moponoruju Tybepkyna u ctpa-
TUrpackoM HMBOY (OTpUBCKA BpcTa), NpuMmepak oapefeH kao Trochonara d. 3cup(LLI8 (cle
Kono]). OBa BpcTa NpBu NyT je KOHCTATOBaHa Ha noapy4jy ncrouHe Cpbuje.

PacnpocTtpawene. bapem-antlloprtyrana.

Ctpaturpadcku HuBO. Joma Kpega, 6apem-gowu ant.

MecTo Hanacka. borosHHa - nehuHa.

lrre{»ulana

Hapgpes Cna(hoXXoTa(a 2L el, 1879
Pen  Cantciuloj(la C1lam8, 1880
damwiraja MwuclcoH/klac I.. A8a661/ & Oe”or, 1847
Popg PhyMoaTuw Collean, 1859
Tuncka Bpcta Phyllohn$xu$ are>kJyj (E. A8a«s12, 1839)

PhyMognxux /ncokW (6. A§a661/, 1839)
Tab. I, cn. 2 a-c

1853—1860 EcMnoknB3n3 NecoleH cFrOrM~ny- OrM{>ny A. cle p. 399, Pl 956, Mj;. 7—8
1972 PhyWopT3umn Tcole(d (A&a&slr) - Key J., p. 385, 118-119

MaTepujan. [Ba penatMeBHo Jobpo ouysaHa npumepka (BEOBOO-551.76:592-3122/1
n BE0600-551.76:592-3122/2).

Onuc. /bywTypa cuTHa, cybkBagpaTHor obnuka, npoun HepaBHOMEPHO WUCMyn-
yeH. OpanHa cTpana paBHa. Ha abopanHoj, /bywTypa owTeheHa, cadyBaH je camo [Aeo
anuKanHor cncTema, Leo Npeamwux v 3admby napHu ambynakpu.

AmbynakpanHa nosba HejefHaka, cybnetanomgHa. opugepHe n nHTepnopugepHe
30He UCTe LWMpKHe. Y 6/NU3MHK arekca, Mope Ccy CUTHe U OKpyrne. Y AWUCTaHOM feny
ambynakapa, nope ce usnyxyjy u 3afobujajy obnmk nykotuHa.



AnuvkanHu anapat TetpabasanaH, He3HaTHO eKCUeHTpuyaH (aHTepuopaH). Magpe-
MopHa nnoya HajkpynHuja, nepgopuparHa. OfBojeHa je ca ABe NOCTepPUOpPHe reHuTanHe
nnoye v ouenapHom I. OuenapHe Nao4YMLE CUTHE, TONIMM OKOM HeBUA/bUBE.

MepunpoKT TpoyrnacT, cynpamMapruHansHor nonoxaja.

MMepuctom aHTepuopaH, jefBa Bua/bmMB. ®unofe cy KpyrnHe, cacTaB/beHe of 8 napo-
Ba Mopa Yy cnosballk0j, M 5 NnapoBa nopa y OKBUPY YHyTpallke cepuje.

OumeHsunje. (TT) b§ ba H re B°

BEO600-551.76:592-3122/1 25 21,3 16

HanomeHa. TOKOM TPOroguwimbnX UCTpaXKmMBarwa Cakyrn/beHa Cy cBera fBa npu-
MepKa OBe BPCTe KOja ce MpBW NyT KOHCTaTyje Ha nogpydjy uctouHe Cpbuje.

PacnpocTtpawerwe. OTpus PpaHUyCcKe, ropwu oTpus MopTyrana.

Ctpaturpagcku HuBo. [lowa Kpega, 6apeM-LOk K anT.

MecTo Hanacka. borosuHa - nehuHa.

3AK/bYYAK

Ha nogpyujy ®aue Bajann n BorosBMHe OTKPUBEHO je NMET UHCTPYKTUBHUX YProH-
CKUX npouna Koju cy Hasuse [o6wUnM no reorpaycknum mapkepuma - ywhy ApHayTe,
BUAMKOBLY, U3BOPY, Majaany v nehuHu. Pa3BujeHn cy TUNUYHU CEAMMEHTONOLKN 1 Bu1o-
NOLUKN eNemMeHTU YproHcke hopmaumje. BusyenHo je yousbvBa BepTMKa/Ha U naTepanHa
CMeHa pas/IMYUTUX CefMMeHaTa, KOHCTaTOBaHW Cy KapakKTepUCTUYHU (OCUIHU npej-
CTaBHUUM Makpoacouujaumje. Komnnekc npouna daue Bajann ¢ 063Mpom Ha peupe-
3eHTATUBHOCT, MPUCTYNAYHOCT U MOFyhHOCT Jarber MpakTUKOBawa reo/oWwKe Hayke
NpeasioxeH je 3a 3aWITUTY Y OKBUPY MEe3030jCKUX NI0OKanuMTeTa Ha TePUTOPUjU UCTOUHE
Cpbuje.

Ha nokanutetuma Paua Bajanu n boroBmHa MaeHTUPUKOBAHU cy npunagHuum 16
exumHuackux spcta. MNpeactaBHuum TrochoHT . acvlpllls (cle Bonol) u Phyllohn$$ux
wcolel (b. ASaxs12) cakyn/beHW Kof BorosuHcke nehuHe, KOHCTaTyjy ce NpBU MyT Ha
TepeHMMa UcTouHe Cpbuje.

3axBanHuum OCHOBHa TepeHCKa UcTpadkueawa LUeHLLpanHor gena nctouHe Cpbuje
(hnHaHcupaHa cy cpeacTsuma Penybnnyukol doHaa 3a Neonowka ucTpa>kusawa n Mu-
HUCTapcTBa pyjapcTsa u eHepreTuke Penybnuke Cpbuje. CTpyuHy nomoh npy>Kunu
cy gp M. Cypap, ap P. Pagounuuh, ap Mapa AvmuTpujesuh n ap B. Pagynosuh,
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URGONIAN ECHINOIDS IN THE AREA OF BOLJEVAC
(EASTERN SERBIA)

by
Aleksandra Maran*

An exhaustive examination of the Urgonian finds in the vicinity of Zagubica, Zajecar, Sisevac, Boljevac,
Knjazevac, and Svrljig has been carried out in the course of long- term field investigations involved in the project
Paleoecological Studies of Lower Cretaceous Echinoidea of Eastern Serbia. The sites of Faca Vajali and Bogovina
have been described, as best exemplifying the echinoid and other faunas studied. Of the diverse Urgonian macro-
-fauna, over 300 echinoid specimens have been collected. Representatives of 16 echinoid species have been deter-
mined. The specimens of Trochotiara cf. sculptilis (de Loriol) and Phyllobrissus nicoleti (L. Agassiz), found
at the site of Bogovina-the Cave are the first records of these species in eastern Serbia.

Key words: echinoids, the Urgonian, Boljevac area, eastern Serbia.
INTRODUCTION

Faca Vajali and Bogovina. 4 km distant one from another, lie in the central part of
eastern Serbia, on Mts. Kucaj, west of Boljevac (Fig. 1). The comparatively small area of
Faca Vajali encompasses three profiles of Urgonian sediments: Faca Vajali-the Mouth of
the Amauta, Faca Vajali-Panorama, and Faca Vajali-the Spring. Because of their instruc-
tiveness, the aforesaid profiles have been recommended for conservation and are included
in the inventory of the Working Group for the Cretaceous at the National Council for the
Conservation of Yugoslavia's Geoheritage. The site of Bogovina comprises two profiles:
Bogovina-the Quarry and Bogovina-the Cave.

The neighbourhood of Faca Vajali is not unnoticed in literature. However, the pro-
files so far investigated were mostly those centred along the cutting made by the aban-
doned railway-track Paracin-Zajecar, south of the aforementioned find. Petkovic (1922)
describes thick series of " typical” Urgonian sediments at Colakov Kamen and Kamenjar,
at the confluence of the Cmi Timok and the Amauta rivers. Those are chiefly massive
limestones, marly and brittle in places, bluish to yellowish in colour, with the fauna of
brachiopods, orbitolines, corals, and pachyodont shells. Petkovic (1922) defines the

Natural History Museum, Njegoseva 51, 11000 Belgrade.



limestones as belonging to the Upper Urgonian, more precisely to the Upper Barremian.

Antonijevic et al. (1961) present instructive Urgonian profiles, at Colakov Kamen north
of Boljevac and Setaca near Bogovina. Urgonian sediments in the cutting of the Paracin-Zajecar
railway-track opposite Colakov Kamen are composed of a series of thick-bedded marly limesto-
nes. Pachyodont shells heaped in lumachellas dominate. The fauna also includes brachiopods,
sea-urchins, and corals. On the hill of Setaca, west of Bogovina, the Urgonian is in the lower
parts, represented by a series of thick-bedded oolitic limestones with orbitolines, pachyodonts, and
brachiopods. Overlying them are orbitoline sandstones. The uppermost layer is composed of lime-
stones with Requienia. Inferring from the superposition, this part of Urgonian series belongs to
Upper Urgonian limestones and corresponds to the limestones of Colakov Kamen.

Jankicevic (1978) describes seven packets of layers at the confluence of the Cmi
Timok and the Arnauta (peak elevation 344). The sediments belong to the Lower Aptian
and represent one of the most instructive Urgonian profiles in eastern Serbia. In Bogovi-
na quarry, Jankicevic (1978) established several members of Barremian-Aptian sedi-
ments. Gray, pink, and thick-bedded biosparites with brachiopods and pachyodonts he
included in the Upper Barremian, and bioclastic limestones interbedded with marls con-
taining orbitolines and other micro-fauna in the Lower Aptian.

In the period 1992-96 | carried out a systematic research into the area of Faca Va-
jali and Bogovina (Mitrovic-Petrovic & Maran, 1995, 1996; Maran, 1996). The
only site where echinoid fauna has not been observed macroscopically was Faca Vajali-
-the Mauth of Arnauta (chiefly secondary radioles and detritus were established in thin-
-sections). The profiles Bogovina-the Quarry and Bogovina-the Cave have been disco-
vered on Setaca, which is entirely formed of Urgonian sediments.

RESULTS OF INVESTIGATIONS
Faca Vajali-the Mouth of the Arnauta

On the slopes of Cukloj, 200 m SW of the confluence of the Cmi Timok and the Ar-
nauta. an impressive profile lias been discovered, composed of 12 sediment packets with the
total thickness of 49,4 m (Figs. 2, 2a, geographic co-ordinates from 4858,900-7576,25 to
4858.975-7576,150). Bioclastic wackestone/packstone (W/P), grainstone (G) and wackestone
(W) alternate from the lowermost to the uppermost layer. The profile is a huge, partly eroded
lumachella containing pachyodont shells. In the packets 7-12, the following pachyodonts have
been identified: Toucasia carinata Matheron, Matheronia affinis M atheron, M. aptiensis
M atheron, Matheronia sp., Monopleura sp., Requienia ammonia (Goldfuss), Requienia sp.
Also, numerous colonial corals have been observed in the uppermost layer. During an inves-
tigation of Urgonian sediments in the neighbourhood of Boljevac, Jankicevic (1978) resear-
ched a profile NE of the aforesaid one, peak elevation 344.

Faca Vajali-Panorama

On the SW slopes of Cukloj, beneath a local road cutting, a outcrop of massive
bioclastic W has been discovered (geographic co-ordinates 4859,900-7575,100). Echi-
noids are represented by the species Stereociclaris maium (A.Gras), Salenia mamillata



Cotteau, Salenia sp., Codechinus rotundus Desor, Nucleopyrina cylindrica (A.Gras),
and Pygorhynchus obovatus (L.Agassiz). The remaining micro-fauna includes shells
Chlamys urgonensis de Loriol. Prohinnites urgonensis Pictet & Campiche, Spondi-
lus memeri Deshayes, Ptychomia (Ptychomia) plana Agassiz, Remondia (Remondia)
timovana (Toula), Panopea gurgitis Brongniart, gastropods Ampullina cl. utrilasi
(Verneuil et Loriere), Ampullospira rochatiana (d’Orbigny), Ampullospira zlatarskii
(Vankov), brachiopods Sellithyris sella (J.&C. Sowerby), monocorals, and bryozoans.

Faca Vajali-the Spring

Extending from the river-bed of a seasonally flowing watercourse which NE of the
peak elevation 350 declines towards the Cmi Timok, and stretching further towards the
east, an instructive profile of Urgonian sediments has been discovered (Figs. 3 and 4.
geographic co-ordinates from 4859,050-7574,275 to 4859,00-7574,475). Nine sediment
packets have been established with the total thickness of 102 m. Bioclastic W, W/P, P,
and G alternate from the lowermost to the uppermost layer of the profile. From the seg-
ments of brittle, weathered limestones, remarkably rich and varied macro-fauna has been
collected. Echinoids are represented by the species Stereocidaris malum (A.Gras), Sale-
nia mamillata Cotteau, S. prestensis Desor, Salenia sp., Tetragramma raulini (Desor),
Tetragramma sp., Codechinus rotundus Desor, Goniopygus peltatus L. Agassiz, Gonio-
pygus sp., Phyllobrissus roberti (d’Orbigny), Pygaulus desmoulinsii Cotteau. Pygorh-
ynchus obovatus (L. Agassiz), Toxaster brunneri Merian, T. collegnii Sismonda. and
T. subcylindricus (d’Orbigny).

The fauna also includes the representatives of shells Isognomon (Isognomon) ricor-
deanus (d’Orbigny) Chlamys ? archiaciana (d’Orbigny), Prohinnites urgonensis (Pic-
tet et Campiche), Spondylus striatocostatus d’Orbigny, Limatula tombechiana
(d’Orbigny), Limea russillensis (Pictet et Campiche), Astarte obovata Sowerby,
Opis cf. neocomiensis d’Orbigny, Protocardia anglica Woods, Pholodomya (Pholodo-
mya) gigantea Sowerby; gastropods Bathrotomaria coezi (Pervinquiere). B. weisser-
meli (Wollemann), Calliostoma taurica (Eichwald), Diatinostoma ? pellati Cossman.
Tylostoma depressum (Pictet et Campiche), Ampulospira allardi (Cossman), A. zla-
tarskii (Vankov), Harpagodes sp.; corals Heliocoenia rozkowskae Morycowa, Eugyra
lanckoronensis Morycowa, Eohydnophora picteti (Koby), Polyphylloseris convexa Fro-
mentel; brachiopods Sellithyris sella (J. & C. Sowerby), Lamellaerhynchia renauxiana
(d'Orbigny). L. gillieroni (Pictet), Praelongithyris salevensis (de Loriol).

Bogovina-the Quarry

On the eastern slopes of Setaca, there lies a defunct quarry (Fig. 5, geographic
co-ordinates 4861,080-7575,325), where sediments identical to those at the confluence of
the Cmi Timok and the Amauta have been discovered. The lowermost layer of the pro-
file (SW part of the quarry) is a thick-bedded line-grained bioclastic W with detritus of
echinoderm. shells, gastropods, and orbitolines. Overlying them is a massive bioclastic W
with large fragments of colonial corals Mesomorpha excavata d’Orbigny. The next



member is bioclastic G with large shells Toucasia carinata Matheron, Matheronia apti-
ensis Matheron. Requienia ammonia (Goldfuss), Neithea (Neithea) atava (Roemer),
Protocardia angiica W oods, and gastropods Diatinostoma pelati Cossman, Ampullospira
zlatarskii (Vankov). Echinoids are represented by Goniopygus peltatus Agassiz.

Bioclastic W with colonial corals Pseudocoenia hexophullia (d’Orbigny), Cyato-
phora pugmaea Volz, Holocystis bukowiensis Volz, and Mesomorpha excavata d'Or-
taigny represents the next packet. The uppermost layer is formed of bioclastic W/P con-
taining large fragments of shells and gastropods.

Bogovina-the Cave

On NW slopes of Setaca, on the left side of the road above the reserve and the en-
trance to the cave, a cutting comprised of bioclastic W/P has been found (Fig. 6). Echi-
noids are dominant, the most numerous being the representatives of Salenia grasi Cot-
teau. S. prestensis Desor, Trochotiara cf. scuptilis (de Loriol), Codechinus rotundus
Desor, Coenholectypus macropygus (Desor), Nucleopyrina cyiindrica (A. Gras), Phyl-
lobrissus nicoleti (L. Agassiz). Pygorhynchus obovatus (L. Agassiz), and Toxaster
brunneri Merian. Macro-fauna also includes shells Protocardia sphaeroidea (Forbes),
Pholodomya (Pholodomya) gigantea Sowerby, gastropods Ampullospira pavlovici (Pet-
kovic), Ampullospira zlatarskii (Vankov), brachiopods Sellithyris sella (J. & C. So-
werby). and monocorals.

A STRATIGRAPHIC DISTRIBUTION OF ECHINOID REPRESENTATIVES

In the area investigated, the echinoids are represented by 16 species. Stratigraphic
distribution at the Barremian-Lower Aptian boundaries varies for the representatives of
Trochotiara cf. scuptilis, Nucleopyrina cyiindrica, Phyllobrisus nicoleti, Pygaulus desmo-
ulinsii. and Toxaster brunneri. The representatives of Salenia grasi, S. mamillata, S. pre-
stensis, Codechinus rotundus, Coenholectypus macropygus, Toxaster collegnii, T. sucylin-
dicus indicate Aptian age. The species Goniopygus pelatatus is stratigraphically widely
distributed, from the Valanginian (the Valanginian-Barremian of France-Switzerland) to
(lie Aptian (the Bedulian of Portugal, the Aptian of Algeria). The Tetragramma raulini re-
presentatives have been established in the Neocomian and the Upper Neocomian of
France. The species Stereocidaris malum likewise exhibits a wide stratigraphic range,
extending from the Neocomian of Switzerland and France, the Hauterivian of Portugal,
the Upper and Lower Barremians of Morocco, the Barremian-Aptian of Bulgaria to the
Aptian of Algeria. In our parts, it has been recorded in Aptian sediments solely. The
Pygorhynchus obovatus species also has a wide stratigrafic distribution. In Switzerland
and France, it occurs in the Neocomian-Lower Aptian. It has been noted in the Lower
Cretaceous of the Crimea, and in the Hauterivian of Bulgaria. In eastern Serbia, the rep-
resentatives of this species are limited to the Barremian-Lower Aptian, although the
possibility of their appearing in older sediments has not been dismissed.



PALEONTOLOGICAL DESCRIPTION

The classification of echinoid species based upon the propositions by Durham et
al. (1966). Echinoid fauna specimens are kept in the Mesozoic Collection of a Fossil In-
vertebrate of Natural History Museum, Belgrade whose code BE0600-551.76:592.

Regularia

Class Echinoidea Leske, 1778
Subclass Euechinoidea Bronn. 1860
Superorder Echinacea Claus, 1876
Order Hemicidaroida Beurlen, 1937
Family Pseudodiadematidae Pomel, 1883
Genus Triochotiara Lambert, 1901
Type species Trochotiara priscum (L. Agassiz, 1840)

Trochotiara cf. sculptilis (de Loriol, 1887)
PI. I, Fig. 1a-b

1887 Pseudodiadema sculptile de Loriol -in Rey, 1972, p. 338
1972 Trochotiara sculptilis (de Loriol) - Rey J., p. 338, fig. 84-88, PI. X1V, fig. 8-17

Material. One specimen of the species, comparatively well-preserved (BE0600-551.76:592-3146)
Description. Test profile round, aboral side slightly raised, oral side fiat.
Ambulacral fields narrow, particulary in the proximal part.

Ambulacral plates complex, of the trigeminal type. Poriferous zones with closely
spaced round pores. Each ambulacrum bears 13 primary dentate tubercles arranged in 2
rows marking the boundaries of poriferous zones. In the oral area, tubercles more promi-
nent and denser.

Interamulacral series wide, decorated with 4 tubercle series. Easch series containing
12 tubercles progressively increasing in size from ambitus toward the oral side. Small,
equal granules inserted in between.

Apical apparatus deformed, only the original-pentagonal shape discernible.

Peristome subpentagonal, concave, filled with sediment.

Dimension, (mm) R H Rpp Rps

BE0600-551.76:592-3146 22.3 8.6 - =7

Note. The specimen closely resembles representatives of the Tetragramma genus.
Similarities wit the species Trochotiara sculptilis (de Loriol) have been established on
the basis of literature data (Rey, 1972) and analysis of morphological structure of the
entire test. Resemblance to the species Trochotiara bourgeti (Agassiz) has been noted in
the appearance and structure of radial and interradial zones, but considering the differen-
ces in tubercle morphology and stratigraphy (Otrivian species), the specimen has been
identified as Trochotiara cf. sculptilis (de Loriol). This is the first record of the species
in the area of eastern Serbia.



Distribution. The Barremian-Aptian of Portugal.
Stratigraphic level. The Lower Cretaceous, the Barremian-Lower Aptian.
Site. Bogovina-cave.

Irregularia

Superorder Gnathostomata Zittel, 1879
Order Cassiduloida Claus, 1880
Family Nucleotidae L. Agassiz & Desor, 1847
Genus Phyllobrissus Cotteau, 1859
Type species Phyllobrissus gresslyi (L. Agassiz, 1839)

Phyllobrissus nicoleti (L. Agassiz, 1839)
PI. I, Fig. 2 a-c

1853- 1860 Echinobrissus Nicoleti d'Orbigny - Orbigny A. de, p. 399, PI. 956, fig. 7-8.
1972 Phyllobrissus nicoleti (Agassiz) - Rey J., p. 385. fig. 118-119

Material. Two comparatively well-preserved specimens (BE0600-551.76:592-3122/1
and BEO06(K)-551.76:592-3122/2).

Description. Test small, subquadrate, the profile unevenly convex. Oral side flat.
On the aboral. test damaged, with part apical system, part of frontal ambulacra and dor-
sal even ambulacra preserved.

Ambulacral fields unequal, subpetaloid. Poriferous and interporiferous zones of the
same width. Pores small and round close to the apex, becoming elongated and crev-
ice-like in the distal part of the ambulacrum.

Apical apparatus tetrabasal, slightly excentric (anterior). Madreporite the largest, per-
forated. Separated by two posterior genital plates and an ocular 1. Ocular plates small,
invisible to the naked eye.

Periproct triangular, of supramarginal position.

Peristome anterior, barely discernible. Phyllodes large, composed of 8 pairs of pores
in external and 5 in internal series.

Dimension, (mm) Lg La H L° B°

BE0600-551.76:592-3122/1 25 21.3 16

Note. In the course of three-year-long investigations, only two specimens of the species
have been collected. The species has not been previously recorded in the area of eastern Serbia.

Distribution. The Otrivian of France, the Upper Otrivian of Portugal.

Stratigraphic level. The Lower Cretaceous, the Barremian-Lower Aptian.

Site. Bogovina-cave.

CONCLUSION

In the area of Faca Vajali and Bogovina five instructive profiles have been discov-
ered. named after geographic markers-the Mouth of the Amauta, Panorama, the Spring,



the Quarry and the Cave. The profiles contain sedimentological and biological elements
typical of an Urgonian formation. Vertical and lateral succession of different sediments is
fully visible, characteristic fossil representatives of macro-associations have been deter-
mined. The complex of Faca Vajali profiles has been recommended for the conservation
of Mesozoic geosites on the territory of eastern Serbia as being representative, accessible
and available for prosecution of geological science.

A total of 16 echinoid species has been identified from the sites of Faca Vajali and
Bogovina. The specimens of Trochotiara cf. sculptilis (de Loriol) and Phyllobrissus
nicoleti (L. Agassiz), collected at the site of Bogovina-the Cave have not been previ-
ously recorded in eastern Serbia.
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Electric Power, which the author gratefully acknowledges. The author is also indebted to
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TAEJ1A | PLATE

Cn. (Fig.) 1. Trochotiara cf. sculptilis (de Loriol)
JHoH>a Kpejia. SapeM-noftH anT, BoroBMHa-nehitHa (Lower Cretaceous,
Barremian-Lower Aptian, Bogovina-the Cave),
BE0600-551.76:592-3146 X2,7
a) abopa.HHa crpaHa (aboral side)
b) opajrna CTpaHa (oral side)

Cji. (Fig.) 2. Phyllobrissus nicoleti (L. Agassiz)
JloH>a Kpejia, 6apeM-jjoH>H anT, BoroBHHa-nehiiHa (Lower Cretaceous,
Barremian-Lower Aptian, Bogovina-the Cave),
BE0600-551.76:592-3122/1 x2,7
a) aSopaliHa crpaHa (aboral side)
b) opajma CTpaHa (oral side)
c) npo<J)Hn (profile)
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