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AOH.OKPEAHE XAPOO»HTE CPBHJE
on
JJapHBojKe JLy60BHh-06pajjoBHh*

OoofflHe xapoq[)HTe cy HeHCTpa*eHO no/tpyqje y CpénjH. Hama HcnHTHBaH.a o6yxBaTHJia cy: ojjpen6e
nOH>0Kpe"HHX rnporoHHTa h pelje CTa6jbHKa ca TepHTopnja Cp6nje (MoKpa Topa h Beacaiba) H nopeijeHae ca
xapoc})HTaMa “HHapHjia h jiejia KapnaTO-6ajiKaHHf(a. Xapoc{)HTe ce H3yiaBajy 36or 3Haqaja y 6HocrpaTHrpa-
(QHjH CJiaTKOBOJ(HHX H OClial)eHHX CpeHHHa y KOHTHHeHTajIHHM H npH06ajIHO-M OpCKHM CeflHMeHTHMa, HapOHHTO
Kafl Heffocraje spyra c})Jiopa h 4>ayHa.

Kjby>iHe pesK: jjoiia Kpejja, xapo(J)HTe, rnporoHHT, cjiaiKa H ocjiaijeHa cpejjHHa, Cp6nja, P,HHapHjtH H Kap-
naTOGyiKaHHH

YBOa

XapocJ)HTe cy Y Kpejuioj nepHojni nacejhaiiajie je3epcKe h MO'iBapne npeflejie, Kao h
JHTopajiy 6jiHCKe npocTope BojjemK 6aceHa H3 ko]lhx noTHiiy cajjamibH JI,HHapHriii h
K apiiaTO-6ajiKaiiHj;H. Kpejpie TBopeBHHe cy Ha thm npocTopHMa ninpoKO pacnpocTpa-
H>eHe.

Xapo(J)HTe cy sna’iajne jep ce y hckhm cjiynajeBHMa Moace roBopHTH o "rao6ajiHHM
xapocJ)HTa jioral)ajiiMa™ Ka;ja cy Y nHTaH.y najieoeKOJiouiKe a najieoKJiHMaTOJiouiKe npo-
MeHe. BeoMa cy Ba»CHe h y peKOHCTpyKijHjh najieoreorpac})CKHX cpejjHiia.

H3yHaBaii,eM gQ)ochjihhx xapoc[)HTa jjanac ce 6aBe cj)pannycKH nalieoHTOJio3H:
Grambast (1968-1971, 1974), Grambast-Fessard (1980, 1980a), Fiest (y: Fiest and
Grambast-Fessard, 1982-1984,1991; y: Fiest and Freytet, 1983;y: Fiest and Co-
lombo, 1983; y: Fiest and Brouwers, 1990), Martin-Closas (y: Martin-Closas
and Grambast-Fessard, 1986), Massieux and Plaziat (1978). V IllnaHHjH ce H3y-
‘iaijaibeM @)ochjinhx xapo(j)H+a 6aBH Colombo (y: Fiest and Colombo, 1983), y HTa-
jinjH Sirna (1963, 1968) n Pecorini (1969). 3>ocHjme xapocJ)HTe H3ygaBajy Ce h Y riojb-
CKoj, Y Khhh, Y ApreHTHHH (Musacchio, 1990)

Ha npocTopHMa JliiiiapHjia xapoc|)HTe ce caMO noMHiby ojj 1958. rojjHHe y pajtoBHMa
Behlilovi¢ (1964), Behlilovi¢ i Mufti¢, 1966), Bignot (1966, 1967), Gakovi¢

reojioniKH 3aBOH 'TeMHHH", Kapai)opi)eBa 48, Eeorpa«.
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(1964), Plenicar (1960, 1962), Polsaka (1963), Sirne (1963), llejoBHfr h Paj(OHHH
(1966,1981), PajjoHHHK (1958,1959,1966,1969) n np.

IlpBe nncaHe nojjaTKe o xapoc|)HTHHM alJiraMay Cp6H]JH #ao je MHJiaKOBHh (1955)
onHcaBiiiH ;u% BpcTe H3 nanoHCKHX cjiojeBa okojihhc Beorpa”a (PHiian.). Pa/ioHnnh
(1969) noM Hite Kpej(He xapoc]3HTe H3 OKOJiHHe KpynH.a h jaflapcKe o06jiacTH. Y T3B. "i(p-
BeHoj cepHjHI KOHCTaTyje hx HHKOJinh (1964). Pejovi¢ i Radoizi¢ (1971) najia3e
xapo(|[Mi're y Kpei(Hoj cepnjH MoKpe Tope. Y BHine naBpaTa nHine o iLHMa Radoic¢i¢
(1984) paflehn na TepeHHMa 3anajjHe Cp6nje (llohyTa, MoKpa Fopa-Tapa), OpyuiKe
Tope h MeTOXHje. Kpejpie xapoeJ)HTe H3 okojihhc nnpoTa (BaTHJbeB KaMen) h ca
ceBepiiHx naflHHa Bjiaimce njiaHHHe (Bjiace) noMHH>e Pejovic (1975) y HHTepHHM H3-
BeniTajHMa. Kpejpie xapocJ)HTe Cp6nje H3yHaBajiaje Ljubovi¢-O bradovi¢ (1994).

nPOyHABAHH JIOKAJIHTETH
MoKpa i opa

Xapoc|3HTe cy onpo6oBaHe H3 cpejjn.er h ropiter ,nejia 6a3ajiHor ‘uiana mokpo-
ropcKe cepnje (hctohho ojj >Kejie3HHHKe craHime MoKpa Fopa, Ha pacKpcHHii;H nyTa h
»cejie3HHHKe npyre). Y uajiiimeM j;iejiv CTy6a cy necKOBHTO—JianopoBHTH ce/uiMcirrH
anTCKe cTapocTH. Y npocjioju;HMa cy npncyTHe 0CTpaKO/ie, j[.yirrrypHne MeKyman;a h
peTKe xapocj)Hmre {Atopochara trivolvis).

HaBHiue cy necKkOBHTO—jianopoBHTH cc/(hmciith anT-ali6cKe cTapocTH ca 6pojHHM
auejiHj/iiMa, racTpono/uiMa h ocTpaKO/jaMa. npocjiojeHH cy KpeHii.ai/HMa. Y /(CJiy ca
Ovalveolina maccagnoi, y3 racTpono/je h CHTHe ([lopaMHinicficpc, 3acTynjbeHe cy MHoro-
6pojHe xapoc|)HTe iipe/icTaiui.eHe craéjpHKaMa h rnporoiiiriiiMa: Pomchaia cf. raskye,
Stenochara zavialensis, Stellatochara reyi, Mesochara sp. Ccj/hmchth HaBHiue npejia3e y
jianopoBHTy cepnjy n;eHOMaHCKe CTapocTH, /je6jLHHe 150-200 m r/(e cy yrjiaBHOM 3ac-
TynjLeHe nHTOHejie h rpyna "hedbergella-ticmella”.

lie>Kaii.a

JloKajiHTeT I]le>Kaii.a (Tapa njiamma) no3HaT je no o6hji.v CTa6jbHKa xapoc})HTa. Ha
CTy6y 6a3ajmor jrcjia ropn.e Kpej(e najHHacH j/eo cy 6inyMmro3HH KpcmbairH anTCKe
CTapocTH ca racTponoj(HMa h HiKOJbKaMa y npocjiojmiMa //e6jLiiiie 8-10 cm. HaBHrne,
ohh npejia3de y jincTacTe aji6cKe ce//HMeiiTe y KojHMa cy 6pojHe CTa6jbHKe xapoc|)iiTa
(Municria ef. grambasti). C jie/ie jianopoBHTH KpeHii.anii ca oc'ipeii/iaMa h jipvi'HM iiikoji.-
KaMa. Y HajBHmMeM jicjiv cy KpeHii.ai/H ca MHJIHOJiHj(HMa h c|)parMeiiTHMa pyj(HCTa.

HAJIEOHTOIJIOIIKH ftEO
najieoHTOJiomKH j(eo o6yxBaTa npHKa3e jioii.eKpe/iiiHX xapoc})HTa MoKpe I’'ope h

Beacaite, Kao h HeKe KapaKTepncTHHiie BpcTe H3 BjiaceiiHi(e (BocHa) h ByKcaH-JleKHha
(U,pHa Fopa), pa/(H nope”~eiba.
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OaMHJinja: CLAVATORACEAE Pia, 1927
nofl(J)aMHJiHja: Atopocharoideae Peck emend Grambast, 1969
Pojt: Atopochara Peck, 1938

Atopochara trivolvis Peck, 1938
(Ta6jia I, Cji. la-ij, 2a-p, 3)

1941. Atopochara trivolvis Peck- Peck p. 290, pl. 42, fig. 1-6.

1945. Atopochara trivolvis Peck - Rasky, p. 53, pl. Il, fig. 16-18, pl. IlI, fig. 21-33.

1946. Atopochara trivolvis Peck - Peck, p. 276, fig. 2.

1957. Atopochara trivolvis Peck - Peck, p. 20, pl. II, fig. 1-5.

1963. Atopochara trivolvis Peck - Sirna, p. 281, fig. 2-6.

1968. Atopochara trivolvis Peck - subsp. triquetra subsp. nov. Grambast p.8, pl. 111, fig. 16.

1968. Atopochara trivolvis Peck- Grambast-Lorch, p. 52, pl. Ill, fig. 6.

1974. Atopochara trivolvis triguetra G rambast, p. 469-472.

1980. Atropochara trivolvis triquetra Grambast - N. Grambast-Fessard, p. 130-131, fig. 1

1986. Atopochara trivolvis triquetra Grambast - C. Martin-Closas, N. Grambast-Fessard, p.
37-40, pl. VIII.

1987. Atopochara trivolvis triquetra Grambast - M. Schudak, p.135, taf. 6, fig. 1-4.

1990. Atopochara trivolvis triquetra Grambast - Musacchio, p. 365-375, fig.1, 2a.

1991. Atopochara trivolvis triquetra Grambast - M. Feist and N. Grambast-Fessard, p. 194, fig.6.

JloKajiHTeTH: MoKpa Fopa, BjiaceHima, ByKcaH-JIeKHhH.

MaTepnjali: npeKO 150 rHporomrra.

Onnc: OSjihk yTpHKyjia je OKpyrJiacT ca TpHpajjHjajnioM cHMeTpnjoM. Y ochobh
yTpHKYyji HMa 9 hejmja Koje npHiiajiajy TpHMa CTpyKTypiiHM jejiHHHiiaMa. CBaKa oji obhx
jejiHHima HMa no jjbc BepTHKajiHe 6pa3jie Koje nojia3e ojj 6a3e h njiy Ka eKBaTopnjaJiHoj
paBHH (cji. 1). Tpeha 6pa3j(a je H3Met)y 0Be jjBe. JlecHa Spasjia cBaKe jejpiHHiie nocTaje
Beha neH>yhn ce Ka eKBaTopnjaJiHOM jjejiy, a 3aBpmaBa ce o6jihkom poM6a npe Hero
ihto CTHrae jjo eKBaTopnjaJiHe paBHH. Y HacTaBKy OBe jiBe hejinje je Majia hejinja
KBajipaTHor o6jiHKa Koja npeJia3H y HiHpoK neHTaroHajiHH otbop ojjaKJie ce nacTaBJLa
6pa3jja HarHyra yjieBO y ojjnocy Ha BepTHKajmy ocy.

Cji. 1. Ba3aJiHH H3rjie/i yTpHKyjia
kor HBe pa3JiOTHTe BpcTe pona
Atopochara (Grambast-Fe-
ssard, 1980).

Fig. 1. Basal view of two dif-
ferent species of Atopochara
(Grambast-Fessard, 1980)

Mo>Ke ce pehn na cy 3a 0By BpcTy KapaKTepncTHHHe ipn rnaBHe 6pa3jje Koje njjy
j~ anHKajiHor Bpxa. flpyre 6pa3jje ce 3aBpuiaBajy npeMa obhm TpHMa, a CBe sajejmo
4>0pMHpajy cnnpajiy yjieBO.
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y rpiiKyji cajip>KO0 -rpn rpyne he.rinja Koje ce cnajajy noJia3ehH o;j 6a3ajiHe nope. TO
je Haj3acTynji>eHHja h rraj'ieirihe onnciiBaria ;joH,eKpe/jiia BpcTa Y MeHinepany.
CTpaTHrpacjscKa npnnafl[HOCT: anT.

$aMHJiHja: PAROCHARACEAE Grambast, 1962
Cy6())aMHJiHja: Porocharoideae Grambast, 1996
Pofl: Porochara M adler, 1955

Porochara cf. raskyae (Madler 1952) Madler 1955
(Ta6jia I, Cji. 4, a-ii,)

1986. Porochara cf. raskyae (Madler 1952) Madler 1955, C. Martin-Closas & N. Grombast-Fessard.

JIoKajiHTeT: MoKpa Topa.

MaTepnjaji: oko 20 rHporoHHTa.

Onnc: rnporoHHT je cjrHiiconHair ca 6-8 cimpajiiiHX, KOHKaBHHX hejinja. AjiKajiHH
fleo je 3ao06jbeH h rrmpoK ca MaJiOM yfly6jbeHOM, 0KpyrjiOM anHKajiHOM nopoM. Ea3alJiHH
fleo je niHpoK ca MajioM neTOyraOHOM nopoM.

CTpaTHrpa(])CKa npHna”HOCT: aji6-floibH i~eHOMaH.

OaMHJinja: POROCHARACEAE Grambast, 1962
Cy6<t>aMHjmja: Porocharoideae Grambast, 1961
Pojt: Stenochara Grambast 1962

Stenochara zavialensis N. Grambast-Fessard, 1980
(Ta6jia I, Cji. 5, a-ij)

1980. Stenochara zavialensis N. Grambast-Fessard, pl. Ill, fig. 10-13.

JloKajiHTeT: MoKpaTopa.

MaTepnjaji: 20 rnporoHHTa.

Onnc: FnporoHHT je y 06jiHKy ejirmcoiifla ca 8-10 kohk3Bhhx hejrnja pa3;iBojeimx
(H)hhom cyTypoM. Ea3a je 3ao6jbeHa, a 6a3ajiHa nopa Majia. Bpx je 6jiaro Kommarr 30
3ao06jbeH, a cimpajine hejmje Ha camom Bpxy HenpoMeiieirc. AnHKaliHa nopa je Bpjio
miipoKa.

CTpaTHrpacJjcKa npnnaAHOCT: aji6-floibH i“eHOMaH.

Cy6cjDaMHjmja: Porocharoideae Grambast, 1961
Pofl: Stellatochara Horn & Rantzien, 1954

Stellatochara reyiN. Grambast-Fessard, 1980
(Ta6jia I, Cji. 1, a-ir;, Cjt. 2, a-1;)
1980. Stellatochara ieyi N. Grambast-Fessard, pl. 3, fig. 6-9.
JloKajiHTeT: MoKpa Topa, Bjiacemiip.
MaTepnjaji: npeKO 100 rnporoiiHTa (Bjiaceimna) h oko 30 rnporoiiHTa H3 MoKpe

rope.
Onic: FnporoHHT je OBajiaH, lla Bpxy HSBV'ien y "BpaT", y 6a3H 3ao6jbeH. HMa
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9-10 cnHpajiHHX hejinja, Koje rpajie je/uiy neHTpajliiy TpaKy HcnynJeHy Ha cpejpiiCM
jiejly, ca 4>hhhm 6pa3jjaMa. Bpx ce 3aBpuiaBa ca fly6OKOM anHKaJiHOM nopoM, jjok je
6a3aliHa nopa Majia, neToyraoHa.

CTpaTHrpa(})CKa npnnapocT: gi6-jtOH>H ijeHOMaH.

OaMHjmja: CHARACEAE Agardh, 1824
Cy6c|>aMHJiHja: Charoidae (Von Leonhardi) Robinson, 1906
Pojj: Amblyochara Grambast, 1962

Amblyochara sp.
(Ta6jia Il, Cji. 3, a-i?)

JloKalJiHTeT: MoKpa Topa.

MaTepnjaji: 15 rnporoHHTa.

Onnc: FaporoHHT je jajacT. 06pa3yje ra 5-6 crrapajmiix hejiHja, Koje cy jaKo koh-
KaBHe, pa'iBjjojene urapoKHM HCTaKHyTHM cyTypaMa. Tiejraje HHcy cy>Kene y anHKajiHOM
j(ejiy. Bpx je 3ao06jbeH, necTO OKpraen, peTKO HCTaKHyT. Ba3ajiHH perHOH je 3aceneH ca
MaldioM 6a3ajiHOM nopoM, ohbii'iciiom "KpecTo;.;" ciiHpajmnx hejinja.

CTpaTHrpacjjcKa npnnaj®*HocT: am -aji6.

OaMHJiHja: CHAROIDAE (Von Leonhardi) Robinson, 1906
Poj™: Mesochara Grambast, 1962

Mesochara sp.
(Ta6jia 11, Cji. 4, a-ij)

1990. Mesochara sp. (cf. stripitata) M usacchio, p. 370, fig. 2a.

JIoKajiHTeT: MoKpa Fopa.

MaTepnjaji: oko 30 rnporoHHTa.

OnHc: FnporoHHT je jajacT jjo BpeTenacT, Majior jjo cpejjiter pacTa. HMa 6 h BHine
HHjoM. Bpx je KOira'iaii, ncHJioxapoHjjnor THna, saiuiiJBeii. TiejiHje y anHKajiHOM flejiy
HHcy npoiiinpeiie, hjih cy caMo He3H3THo npHmnpeHe. Ea3ajiHH jjeo je H3jjy>Ken, H3-
ByHeH, a 6a3ajiHa nopa 3Be3jiacTor inrjiejja.

CTpaTHrpaclicKa npHnajjHocT: ropitH aji6.

OaMHJinja: CHARACEAE Agardh, 1824
Cyé6cljaMHj[Hja: Niteloideae Al. Braun ex. Migula, 1890
Pojj: Tolypella (Al. Braun, 1849) Al. Braun, 1857

Tolypclla harrisii Madler, 1952
Ta6jia Il, Cji.5, a-it
1986. Tollypella harrisii Madler - C. Martin-Closas &N. Grambast-Gessard, T X, fig. 9-12.

JloKajiHTeT: MoKpa Fopa.
MaTepHjaji: 30 rnporoHHTa.
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Onac: rHporoHHT je ccliepon/iajiaH /jo oBajiaH, 'ihiic ra 6-7 cnHpajiHHX hejinja,
Koje cy KOHBeKCHe. AnHKajiHH pernon je rirapoK, hjih Majio ciutoiirren. Ba3ajiHH jjeo je
KynacT, ca HCTaKHyTHM inhjbkom. Ba3ajiHa nopa je neToyraoHa 30 cjia6o 3Be3jiacra.

CTpaTHrpacJjcKa npnnaj];HOCT: aji6

Ojjeibak: THALLOPHYTA (+ALGAE)
Orab6jio: Charophyta
Poj\ Munieria Deecke,1883

Munieria cf. giambasti Bystricky, 1976
(T a6jia Il, cji. 6)

1976. Munieria cf. grambasti By stricky , fig 1-7, Tab. 1-4.

BpcTa Munieria cf. grambasti Bystricky naJjena je Ha JioKaJiHTeTy Be”caite rjie
HHcy 3acTynji>eHH rnporoHHTH Beh caMO CTa6jLHKe. To yKa3yje Ha ayTOXTOHH KapaKTep
obhx cejjHMeiiai'a Kojh ojiroaapajy noBJiaTH 60KCHTa. Y npenapaTHMa ce Mory 3ana3HTH
pa3JiHHHTH npeceii;H ctjparMenaTa CTa6jbHKa. Ca'ivBaiin cy HiiTepHojjajiHH (jtyacn) h ho-
jjajiHH (Kpahn) jicjioihi. HeKH cy jjocra peKpncTajiHcajiH. CTapocT ceji;HMeHaTa ojjpcljena
je Kao aji6-jioine u;eHOMaHCKa.

Y cjiyTajeBHMa Kajja cy y iigjiHHH cagynana jina hjih BHiue y3acTonHHX HHTepnojjaJi-
hhx jjejioBa xapocjjiu'ckhx CTa6jbHKa, iiojjajiHH jjejroBii wme\)y h,hx BeoMa jnnie Ha nope
npuiJbeHa, na cy obh cjjpaiMeirni CTafijnHKa npHiiHciiBaHH jjaanKJiajjaijeaMa. Obo je Beo-
Ma HJiycTpaTHBaH npHMep xoMeoMopcjjH3Ma H3Mel)y xapoc|)HTa h jiasiiKJiajiaijea. Pajion-
HHh (1969) npBa yKa3yje jja BpcTa onncaiia Kao jiasiiKJiajjaijea H3 BaKoitcKe Tope HHje
jja3HKJiajiaijea nero xapoc|)HTa, ihto je KacHHje iipnxBaheiio oji cTpane h ji;pyrHX ayTopa
(Cherchi et al., 1981).

Y ajiby naiHTpHKa iia”~eiiii cy Bpjio peTKH cjjparMeiiTH iieojjpejiJHHBIix MvnnepHa.
Hcto TaKO CTa6jbHKe xapocJ)HTa HajiaaceHe cy y CnojbaniitHM /liniapHjjHMa, y cTpaTH-
rpac}))CKOM CTy6y iisnajj aTonoxapa (OpjeH, OKOJiHHa Hojjropnije). OHe BepoBaTiio npn-
najiajv HeKoj j(pyroj BpcTH pojja Munieria, jep ce oisjje pajni o KpahHM HHTepiiojiajniHM
ijeBHHnaMa. noMeHyTH jiaKvcTpnjcKii ccjjhmchth Tape h BJiaceHHii;e ca MViniepnaMa ko-
je ce jaBJHajv y HOBJiaTH 60KCHTa HijjeiiTH'iiiH cy TaKo”e ca noBJiaTHHM cejiHMeiiTHMa
60KCHTa /iHiiapnjja, CapjjiiHHje h npoBaHce.

3AKIJtyHAK

OnncaHe xapoc})iiTe noTH'iy H3 JioKajiHTeTa MoKpa Jopa h Beacaita (3anajjiia
Cp6nja). H3 BjiaceHHu;e (BocHa) h ByKcaH-JleKHha (3ariajjha H,pna Fopa) onHcaHe cy
HeKe KapaKTepHCTH'ine BpcTe 360r nope”eita.

Xapoc|)HTe MoKpe Tope, Beacaite h Bjiacenime iioth'iv H3 JiaKycTpnjcKHX cejjHMe-
naTa jjeiioiionaiiH'c Y je3epHMa h MO'mapaMa. y ByKcaH-JleKHhy xapocfjHire ce najiase y
MapHHCKHM CejJHMCIITHMa JIHTOpalia.

Ha OCHOBy xapochbiira cTapocT obhx cejjHMenaTa ojtpeljeHa je Kao jjoineKpejiiia
(anT, anT-aji6 h aji6-jjoibH ijeiioMaH).
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LOWER CRETACEOUS CHAROPHYTES OF SERBIA
by

*

Darivojka Ljubovi¢-Obradovic

Fossil charophytes are an unexplored field in Serbia. The reported study includes: identification of
Lower Cretaceous gyrogonites and less of vegetative remains from Serbian territories (Mokra Gora and
Vezanja) and correlation wvith charophytes of the Dinarides and a part of the Carpatho-Balkanides. Charo-
phytes have been studied for their significance in biostratigraphy of freshwater and brackish water envi-
ronments in continental and near-to-coast marine sediments, particularly where other flora and fauna are
lacking.

Key words: Lower Cretaceous, Charophyta, gyrogonite, fresh- and brackish-water environments, Serbia,
Dinarides and Carpatho-Balkanides.

INTRODUCTION

During the Cretaceous period, charophytes inhabited lakes and marshes, and littoral
areas of water basins where now the Dinarides and the Carpatho-Balkanides are situated.
Cretaceous formations are widely distributed in these realms.

Charophytes are important; in some cases, even "global charophyte events" are men-
tioned in association with paleoecological and paleoclimatological changes.

Fossil charophytes are studied at present by French paleontologist: Granbast
(1968-1971, 1974), Grambast-Fessard (1980, 1980a), Feist (in: Feist and Gram-
bast-Fessard, 1982-1984, 1991; in: Feist and Freytet, 1983; in: Feist and Co-
lombo, 1983; in: Feist and Browers, 1990), Martin-Closas (in: Martin-Closas
and Grambast-Fessard, 1986), Masseiux and Plaziat (1978). In Spain, charo-
phytes are studied by Colombo (in: Feist and Colombo, 1983), in Italy by Sirna
(1963, 1968) and Pecorini (1969). Fossil charophytes are also studied in Poland, China,
Argentina (Musacchio, 1990).

Geological Institute "Gemini”, Karadjordjeva 48, Belgrade.
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For the Dinarides realm, charophytes are mentioned since 1958 in published works
by Behlilovi¢ (1964, in coauthorship with Mufié, 1996), Bignot (1966, 1967), Ga-
kovi¢ (1964), Plenicar (19690, 1962), PolSak (1963), Sirna (1963), Pejovi¢ and
Radoi¢i¢ (1966), RadoiCi¢ (1958, 1959, 1966, 1969), and others.

First published information on charophyte alga in Serbia is given by Milakovic
(1955)., who described two species from Pannonian deposits near Belgrade (Ripanj). Ra-
doici¢ (1961) mentions Cretaceous charophytes from Krupanj and Jadar areas. They are
identified by Nikoli¢ (1964) in "the red series". Pejovi¢ and Radoici¢ (1971) found
charophytes in the Cretaceous series of Mokra Gora. They are reported more than ones
by Radoici¢ (1984) from areas (PoCuta, Mokra Gora-Tara) in westem Serbia, FruSka
Gora, and Metohia. Cretaceous charophytes from Pirot area (Vatiljev Kamen) and from
northem slopes of VlaSka Planina (Vlase) are mentioned by Pejovi¢ (1975) in intemal
reports. Charophytes of Cretaceous age in Serbia are studied by Ljubovi¢-Obradovic
(1994).

STUDIED LOCALITIES
Mokra Gora

Charophytes were sampled from middle and upper parts of the basal Mokra Gora
Series (east of Mokra Gora railway station, at the road and railway intersection. Lower-
most in the column are sand-marly sediments of Aptian age. The interbeds contain ostra-
cods, molluscan shells, and few charophytes {Atopochara trivolvis).

Upward follow sand-marly sediments of Apt-Albian age with a numerosity of anne-
lids, gastropods, and ostracods, interbedded with limestones. The part with Ovalveolina
maccagnoi, gastropods and small foraminifers, contains plentiful charophytes, represented
by stems and gyrogonites: Porochara cf. raskye, Stenochara zavialensis, Stellatochara reyi,
Mesochara sp. The sediments grade upward into a marly series of Cenomanian age, be-
tween 150 m and 200 m thick, containing dominantly pitonellae and the "hedbergella-
-ticinella™ group.

VeZanja

Vezanja locality (Mount Tara) is known for the abundance of charophyte vegetative
remains. The basal Lower Cretaceous formation consists of Aptian bituminous limestones
with gastropods and pelecypods in 8-10 cm thick interbeds. The limestones pass upward
into platy Albian sediments with a numerosity of charophyte (Munieria cf. grambasti)
stems, and these into marly limestones with ostreids and other shells. Uppermost lie lime-
stones with miliolids and rudist fragments.
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PALEONTOLOGV

This chapter is presenting Lower Cretaceous charophytes of Mokra Gora and
VeZanja, and some characteristic species from Vlasenica (Bosnia) and Vuksan-LekiCi
(Montenegro) for comparison.

Family: CLAVATORACEAE Pia, 1927
Subnfamily: Atopocharoideae Peck amend. Grambast, 1969
Genus: Atopochara Peck, 1938

Atopochara trivolvis Peck, 1938

Plate I, Figs, la-c, 2a-c, 3
1941. Atopochara trivolvis Peck - Peck, p. 290, pl. 42, figs. 1-6.
1945, Atopochara trivolvis Peck - Rasky p. 53, pl. Il, figs. 16-18; pl. Ill, figs, 21-33.
1946. Atopochara trivolvis Peck - Peck p. 276, fig. 2.
1957. Atopochara trivolvis Peck - Peck p. 20, pl. 11, figs. 1-5.
1963. Atopochara trivolvis Peck - Sirna p. 281, figs. 2-6.
1968. Atopochara trivolvis Peck - subsp. triquetra subsp. nov. Grambast p. 8, pl. I, fig- 16.
1968. Atopochara trivolvis Peck, G rambast-Lorch, p. 52, pl. 111, fig. 6.
1974. Atopochara trivolvis triquetra Grambast, p. 469-472.
1980. Atopochara trivolvis triquetry Grambast - N. Grambast-Fessard, p. 130-131, fig. 1.
1986. Atopochara trivolvis triquetra Grambast —C. Martin—Closas, N. Grambast—Essard, p.

37-40, pl. VIII.

1987. Atopochaia trivolvis triquetra Grambast - M. Schudak, p. 135, pl. 6, figs. 1-4.
1990. Atopochara trivolvis triquetry Grambast - Musacchio, p. 365-375, figs. 1, 2a.
1991. Atopochara trivolvis triquetra Grambast -M . Feist and N. Grambast—Fessard, p. 194,fig.6.

Localities: Mokra Gora, Vlasenica, Vuksan-Lekici.

M aterial: Over 150 gyrogonites.

Description: Utricules are roundish in shape and possess 3-rayed symmetry. An
utricule haws nine cells at the base which belong to three structural units. Each unit has
two vertical furrow ascending from the base to equatorial plane (Fig. 1). Third furrow is
introduced between these two. Dextral furrow in each unit amplifies ascending to the
equatorial area, ending diamond-shaped near the equatorial plane. These two cells extend
into a small square cell which passes into a wide pentagonal opening and further into a
furrow sinistrally ascending at an angle from the vertical.

The three main furrows ascending to the apical end are the characteristic features of
the species. Other furrows ascend to these three, and together form a sinistral spiral.

Utricule possesses three groups of cells, originating at the basal pore. This species is
the commonest and most described Lower Cretaceous species in the Mediterranean.

Stratigraphic position: Aptian.
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Family: POROCHARACEAE Grambast, 1962
Subfamily: Porocharoideae Grambast, 1961
Genus: Pomchaia Madler, 1955

Poiochaia cf. iaskyae (Madler 1952) Madler 1955
(Plate I, Fig. 4, a-c)

1986. Poiochaia cf. iaskyae (M adler 1952) Madler 1955 - C. Martin-closas & N. Grombast-Fessard.

Locality: Mokra Gora.

M aterial: About 20 gyrogonites.

Description: Gyrogonite is ellipsoidal with 6-8 spiral, concave cells. Alkaline part
is rounded and broad with a small depressed, circular apical pore. Basal part broad with a
small pentagonal pore.

Stratigraphic position: Albian-Lower Cenomanian.

Family: POROCHARACEAE Grambast, 1962
Subfamily: Porocharoideae Grambast, 1961
Genus: Stenochaia Grambast, 1962

Stenochaia zavialensis N. Grambast-Fessard, 1980
(Plate I, Fig. 5, a-c)

1980. Stenochara zavialensis N. Grambast-Fessard, pl. 11, figs. 10-13.

Locality: Mokra Gora.

M aterial: 20 gyrogonites.

Description: Ellipsoidal gyrogonite with 8-10 concave cells separated by fme su-
tures. Base is rounded, and basal pore small. Summit gently conical to rounded, and spi-
ral cells at the summit unchanged. Apical pore large.

Stratigraphic position: Alb-Lower Cenomanian.

Subfamily: Porocharoideae Grambast, 1961
Genus: Stellatochaia Horn & Rantzien, 1954

Stellatochaia ieyi N. Grambast-Fessard. 1980
(Plate 11, Fig. la-c, Fig. 2a-c)

1980. Stellatochaia ieyi N. Grambast-Fessard, pl. 3, figs. 6-9.

Locality: Mokra Gora, Vlasenica.

Material: Over 100 gyrogonites (Vlasenica) and about 30 gyrogonites from Mokra
Gora.

Description: Gyrogonite is ovoid and tapers to the summit; rounded at base. It
possesses 9 or 10 spiral cells which build a central band concave in the middle, bearing
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fine furrows. Summit ends in deep apical pore; basal pore is small, pentagonal.
Stratigraphic position: Alb-Lower Cenomanian.

Family: CHARACEAE Agardh, 1824
Subfamily: Charoidae (Von Leonhardi) Robinson, 1906
Genus: Amblyochara Grambast, 1962

Amblyochara sp. Grambast, 1962
(Plate 11, Fig. 3a-c)

Locality: Mokra Gora.

M aterial: 15 gyrogonites.

Description: Gyrogonite is ovoid, formed of 5 or 6 spiral cells, which are very
concave, separated by broad marked sutures. Cells are not tapering to the summit. Sum-
mit area is rounded, often chipped, rarely prominent. Basal region is truncated by a small
basal pore, rimmed with the spiral cell crest.

Stratigraphic position: Apt-Alb.

Family: CHAROIDAE (Von Leonhardi) Robinson, 1906.
Genus: Mesochara Grambast, 1962.

Mesochara sp.
(Plate 11, Fig. 4a-c)

1990. Mesochara sp. (cf. stripitata) M usacchio, p. 370, fig. 2a.

Locality: Mokra Gora.

M aterial: About 30 gyrogonites.

Description: Gyrogonite is ovoid to spindly, small to medium in growth. It has 6
or more (to 8) spiral concave cells. Cells are smooth, separated by marked lines. Summit
is conical, psilocharoid in type, pointed. Cells are not, or are only slightly amplified api-
cally. Basal part elongated, extended, and basal pore is stellate.

Stratigraphic position: Upper Albian.

Family: CHARACEAE Agardh, 1824
Subfamily: Niteloideae Al. Braun ex. Migula, 1890
Genus: Tolypella (Al. Braun 1849) Al. Braun, 1857

Tolypella harrisii Madler, 1952
Plate Il, Fig. 5a-c
1986. Tolypella harrisii M adler, C. Martin-Closas & N. Grambast-Fessard, TX, figs. 9-12

Locality: Mokra Gora.
M aterial: 30 gyrogonites.
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Description: Gyrogonite is spheroidal to oblate. composed of 6 or 7 spiral convex
cells. Apical region is broad, or slightly flattened. Basal part is conical, the summit
pointed. Basal pore is pentagonal to faintly stellar.

Stratigraphic position: Alb.

Division: THALLOPHYTA (+ALGAE)
Tree: Charophyta
Genus: Munieria Deecke, 1883

Munieria cf. grambasti Bystricky, 1976
(Plate Il, Fig. 6)

1976. Munieiia cf. grambasti Bystricky.

The species Munieria cf. grambasti Bystricky was found at Vezanja, where only
vegetative remains are contained. It indicates the autochthonous character of the sediments
that correspond to bauxite overburden. Intemodal (longer) and nodal (shorter) parts have
been preserved, some well recrystallized. The sediments are dated Alb-Lower Cenoma-
nian.

Specimens of preserved two or more successive intemodal vegetative remains of
charophyte have the nodes between them resembling verticils, that often were asscribed to
dasyclads. This is an illustrative example of homeomorphy between charophyte and dasy-
cladacea. RadoiCi¢ (1969) was first to indicate that the species from Bakonjska Gora,
described as a dasyclad, was actually a charophyte, what was later generally recognized
(Cherchi et al., 1981).

Very few fragments of indetermined munieria were found in Albian deposits of
Pastrik. Similarly, vegetative remains of charophytes were found in the Outer Dinarides,
above Atopochara in the stratigraphic column (Orjen, Pogorica area). These probably be-
longed to some other species of Munieria, because the intemodal tubes were shorter. The
mentioned lacustrine sediments of Tara and Vlasenica mountains with munieriae, which
occur in bauxite overburden, are also identical with the sediments overlying bauxite of the
Dinarides, Sardinia, and Provance.

CONCLUSION

The described charophytes were found in Mokra Gora and VeZanja localities of
westem Serbia. Some characteristic species from Vlasenica of Bosnia and Vuksan-Lekici
of western Montenegro are described for comparison.

Charophytes of Mokra Gora, VeZanja and Vlasenica are contained in lacustrine
sediments deposited in lakes and marshes. At Vuksan-Lekici, charophytes are found in
marine sediments of a littoral.

The charophytes were used in giving the sediments the Lower Cretaceous age (Apt,
Apt-Alb, or Alb-Lower Cenomanian).
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TAEJIAI PLATE

Cji. 1 Atopochara trivolvisVeck
a - npocjjnm, 6 - Bpx, - 6a3a (x50) - MoKpa Fopa
Fig. 1. Atopochara trivolvis Peck
a - profile, b - top, c - base (x50), Mokra Gora
Cji. 2. Atopochara trivolvis Peck (x50)
a - npncjjHJi, 6 - Bpx, it - 6a3a, BjiaceHHita
Fig. 2. Atopochara trivolvis Peck (x50)
a - profile, b - top, ¢ - base, Vlasenica (Bosnia)
Cji. 3. Atopochara trivolvis Peck; npenapaT (x30), ByKcaH-JIeKHhH (1JpHa Fopa)
Fig. 3. Atopochara trivolvis Peck; thin section (x30), Vuksan - Leki¢i (Montenegro)
Cji. 4. Porochara cf. raskye (Madler) Madler
a - npoch)HJi, 6 - Bpx, it - 6a3a, MoKpa Fopa (x50)
Fig. 4. Porochara cf. raskye (M adler) Madler
a - profile, b - top, ¢ - base, Mokra Gora (x50)
Cji. 5. Stenochara zavialensis N. Grambast-Fessard
a - npod>HJi, 6 - £px, i; - 6a3a, MoKpa Fopa (x50)
Fig. 5. Stenochara zavialensis N. Grambast-Fessard
a - profile, b - top, c - base, Mokra Gora (x50)

TABJIAII PLATE

Cji. 1 Stellatochara reyi N. Grambast-Fessard
a - npocfiHli, 6 - Bpx, it - 6a3a, MoKpa Topa (x50)
Fig. 1. Stellatochara reyi N. Grambast-Fessard
a - profile, b - top, ¢ - base, Mokra Gora (x50)
Cji. 2. Stellatochara reyi N. Grambast-Fessard
a - npocjDHJi, 6 - Bpx, it- 6a3a, BjiaceHHija (x50)
Fig. 2. Stellatochara reyi N. Grambast-Fessard
a - profile, b - top, ¢ - base, Vlasenica (Bosnia) (x50)
Cji. 3. Amblyochara sp.
a - npoc})HJi, 6 - Bpx, it- 6a3a, MoKpa Topa (x50)
Fig. 3. Amblyochara sp.
a - profile, b - top, c - base, Mokra Gora (x50)
Cji. 4. Mesochara sp.
a - npoc}hHJi, 6 - Bpx, ij - 6a3a, MoKpa Topa (x50)
Fig. 4. Mesochara sp.
a - profile, b - top, c - base, Mokra Gora (x50)
Cji. 5. Tolypella harrisii M adler
a - npocjiHli, 6 - Bpx, it- 6a3a, MoKpa Fopa (x50)
Fig. 5. Tolypella harrisii M adler
a - profil, b - top, ¢ - base, Mokra Gora (x50)
Cji. 6. Munieria cf. grambasti Bystricky; npenapaT (x30),Beacaita
Fig. 6. Munieria cf. grambasti Bystricky; thin section (x30), Vezanja
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