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yp,K 561.271:551.763.1(497.11) Opni HHajmH HayTiiiH pafl

AOH.OKPEAHE XAPOO»HTE CPBHJE

on

JJapH B ojK e J L y 6 o B H h -0 6 p a j j o B H h *

OoofflHe xapoq[)HTe cy HeHCTpa*eHO no/tpyqje y Cp6njH. H am a  HcnHTHBaH.a o6yxBaTHJia cy: ojjpen6e 
n0H>0Kpe^HHX rnporoHHTa h  pelje CTa6jbHKa ca TepHTopnja C p6nje (MoKpa Topa h  B eacaiba) H nopeijeHae ca 
xapoc})HTaMa ^HHapHjia h  jiejia KapnaTO-6ajiKaHHf(a. Xapoc{)HTe ce H3yiaBajy 36or 3Haqaja y 6HocrpaTHrpa- 
(J)HjH CJiaTKOBOJ(HHX H OCJial)eHHX CpeHHHa y KOHTHHeHTajIHHM H npH06ajIH0-M 0pCKHM CeflHMeHTHMa, HapOHHTO 
Kafl Heffocraje sp y ra  c})Jiopa h  4>ayHa.

Kjby>iHe pesK: jjo iia  Kpejja, xapo(J)HTe, rnporoHHT, cjiaiK a H ocjiaijeHa cpejjHHa, C p6nja, P,HHapHjtH H K ap- 
naTO-6ajiKaHHHH.

YBOa

XapocJ)HTe cy y Kpejuioj nepHojni nacejhaiiajie je3epcK e h MO'iBapne n p eflejie , Kao h 
JiHTopajiy 6jiHCKe npocT ope Bojjem K 6aceH a H3 ko]hx noTHiiy cajjamibH JI,HHapHriii h 
K apiiaTO-6ajiKaiiHj;H. Kpejpie TBopeBHHe cy  Ha thm  npocTopHMa ninpoKO pacnpocT pa- 
H>eHe.

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

H3yHaBaii,eM c})ochjihhx xapoc|)HTa jjanac ce 6aBe cj)pannycKH naJieoHTOJio3H: 
G ram bast (1968-1971, 1974), G ram bast-F essard  (1980, 1980a), Fiest (y: F iest and 
G ram b ast-F essa rd , 1982-1984,1991; y: F iest and F rey tet, 1983; y: F iest and Co- 
lombo, 1983; y: F iest and Brouw ers, 1990), M artin -C lo sas  (y: M artin -C lo sas  
and G ram b ast-F essa rd , 1986), M assieux and P lazia t (1978). V  IIInaHHjH ce H3y- 
'iaijaibeM c})ochjihhx xapo(j)H-ra 6aBH Colombo (y: F iest and Colom bo, 1983), y HTa- 

jinjH Sirna (1963, 1968) h Pecorin i (1969). 3>ocHjme xapocJ)HTe H3yqaBajy ce h y riojb- 
CKoj, y K hhh , y ApreHTHHH (M usacchio, 1990)

Ha npocTopHMa JIiiiiapHjia xapoc|)HTe ce  caMO noMHiby ojj 1958. rojjHHe y  pajtoBHMa 
B ehlilov ić  (1964), B ehlilov ić  i M uftić, 1966), B ignot (1966, 1967), Gaković

reojioniK H 3aBOH 'TeMHHH", Kapai)opi)eBa 48, E eorpa« .
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(1964), P len ičar (1960, 1962), Polšaka (1963), Sirne (1963), I le jo B H fr  h P a j(O H H H h  

(1966,1981), P a j j o H H H h  (1958,1959,1966,1969) h  n p .
I I p B e  n n c a H e  n o jja T K e o  xapoc|)HTHHM  aJiraM a y  C p 6 H]H # a o  j e  M H J ia K O B H h  (1955) 

o n H ca B iiiH  ;u5e  B p cT e H3 nanoHCKHX c j io je B a  o k o j ih h c  B e o r p a ^ a  (P H iia n .) . P a / i o H n n h  

(1969) n o M H ite  K pej(H e x a p o c]3HTe H3 OKOJiHHe K p y n H .a  h  ja fla p c K e  o 6 jiacT H . Y T3 B. " i(p - 

B eH oj c e p H jH 1' KOHCTaTyje h x  H H K O J in h  (1964). P e j o v i ć  i R a d o i č i ć  (1971) n a j ia 3 e  

x a p o (|M i're  y  K pei(H oj c e p n jH  M o K p e  T o p e .  Y  BH in e  n a B p a T a  n H in e  o  iLHMa R a d o i č i ć  

(1984) p a f le h n  n a  T epeH H M a 3 an ajjH e C p 6 n je  ( I I o h y T a , M o K p a  F o p a - T a p a ) ,  O p y u iK e  

T o p e  h  M eT O X H je. K p e j p ie  xapoeJ)H T e H3  o k o j ih h c  n n p o T a  (B aT H JbeB  K aM en ) h  c a  

c e B e p iiH x  naflH H a B j ia im c e  njiaH H H e ( B j ia c e )  noMHH>e P e j o v i ć  (1975) y  HHTepHHM H3 - 

B eniT ajH M a. K p e j p ie  xapocJ)H T e C p 6 n je  H3 y H a B a jia  j e  L j u b o v i ć - O b r a d o v i ć  (1994).

nPO yH A BA H H  JIOKAJIHTETH

MoKpa i opa

Xapoc|3HTe cy onpo6oB aH e H3 cpejjn .er h  r o p it e r  ,nejia 6a3ajiHor 'uiana m o k p o -  

ropcK e cep n je  ( h c t o h h o  ojj >Kejie3HHHKe crraHime M o K p a  F op a , Ha pacKpcHHii;H nyTa h  

»cejie3HHHKe n p yre). Y  uajiiim eM  ;iejiv CTy6a cy  necKOBHTO—JianopoB H T H  ce/uiMcirrH 
anTCK e cTapocTH. Y  npocjioju;HMa cy  npncyTHe 0CTpaK0/i;e, j[.yirrrypHne M eK ym an;a h  

peTKe xapocj)Hrre {Atopochara trivolvis).
HaBHiue cy  n e c K O B H T O —jianopoBHTH c c / ( h m c i i t h  a n T - a J i6 c K e  cTapocTH ca  6pojHHM 

a u ejiH j/iiM a , racTpono/uiM a h ocTpaKO/jaMa. npocjiojeH H  cy  KpeHii.ai/HMa. Y  /(CJiy ca  

Ovalveolina maccagnoi, y3 racT pono/je h CHTHe ([lopaMHinicficpc, 3acTynjbeHe cy  MHoro- 
6 p o jH e  xapoc|)HTe iipe/icTaiui.eH e crra6jbHKaMa h rn p oro iiir i’iiMa: Pomchaia c f .  raskye, 
Stenochara zavialensis, Stellatochara reyi, Mesochara sp. C cj/h m ch th  HaBHiue n p ejia3e y  

j ia n o p o B H T y  cep n jy  n;eHOMaHCKe CTapocTH, /je6jLHHe 150-200 m  r /(e  cy  yrjiaBHOM 3ac- 
TynjLeHe nHTOHejie h  rp yn a  "hedb ergella -ticm ella”.

lie>Kaii.a

JIoKajiHTeT I]e>Kaii.a (T ap a  njiam m a) no3HaT je  no  o6 hji.v CTa6jbHKa xapoc})HTa. H a  
CTy6y 6a3ajm or jrcjia rop n .e  Kpej(e najHHacH j/eo cy 6inyMmro3HH KpcmbairH anTCKe 
CTapocTH ca  racTponoj(HMa h HiKOJbKaMa y  npocjiojm iM a //e6jL iiiie 8 - 1 0  cm. HaBHrne, 
ohh np ejia3e  y  jincTacTe aji6cKe ce//HMeiiTe y  KojHMa cy  6pojH e CTa6jbHKe xapoc|)iiTa 
(Municria ef. grambasti). C.jie/ie jianopoBHTH KpeHii.anii ca oc'ipeii/iaM a h jipvi'HM iiikoji.- 
KaMa. Y  HajBHmeM jicjiv cy KpeHii.ai/H ca MHJiHOJiHj(HMa h c|)parMeiiTHMa pyj(HCTa.

HAJIEOHT OJIOIIIKH ftEO

najieoHTOJiomKH j (e o  o6yxBaTa npHKa3e j io ii.eK p e/iiiH X  xapoc})H T a M oK pe I’o p e  h 
B e a c a ite , Kao h HeKe KapaKTepncTHHiie B p cT e H3 BjiaceiiH i(e (B ocH a) h  ByKcaH-JIeKHha 
(U,pHa F o p a ), p a /(H  n op e^ eib a .
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OaMHJinja: C L A V A T O R A C E A E  P ia ,  1927
nofl(J)aMHJiHja: A topocharoideae P e c k  e m e n d  G r a m b a s t ,  1969
Pojt: Atopochara P e c k ,  1938

Atopochara trivolvis P e c k ,  1938 
(T a 6 jia  I, C j i . l a - i j ,  2 a - p ,  3)

1941. Atopochara trivolvis P eck  -  P eck  p. 290, pl. 42, fig. 1-6.
1945. Atopochara trivolvis P eck  -  R a sk y , p. 53, pl. II, fig. 16-18, pl. III, fig. 21-33.
1946. Atopochara trivolvis P eck  -  P e c k , p. 276, fig. 2.
1957. Atopochara trivolvis P eck  -  P e c k , p. 20, pl. II, fig. 1-5.
1963. Atopochara trivolvis P eck  -  S irn a , p. 281, fig. 2-6.
1968. Atopochara trivolvis P eck  -  subsp. triquetra subsp. nov. G ra m b a s t p. 8, pl. III, fig. 16.
1968. Atopochara trivolvis P eck  -  G ra m b a s t-L o rc h , p. 52, pl. III, fig. 6.
1974. Atopochara trivolvis triguetra G ra m b a s t, p. 469-472.
1980. Atropochara trivolvis triquetra G ram b as t -  N . G ra m b a s t-F e s s a rd , p. 130-131, fig. 1.
1986. Atopochara trivolvis triquetra G ram b as t -  C . M a r t in -C lo s a s , N . G ra m b a s t-F e s s a rd , p. 

37-40, pl. VIII.
1987. Atopochara trivolvis triquetra G ram b as t -  M . S c h u d a k , p. 135, taf. 6, fig. 1-4.
1990. Atopochara trivolvis triquetra G ram b as t -  M u sa c c h io , p. 365-375, fig. 1, 2a.
1991. Atopochara trivolvis triquetra G ram b as t -  M . F e is t and N . G ra m b a s t-F e s s a rd , p. 194, fig.6.

JIoK ajiH T eTH : M oK pa F op a , B jiaceH im a, ByKcaH-JIeKHhH.
M a T e p n ja J i:  npeKO 150  rHporomrra.
O n n c :  O Sjihk  yTpHKyjia je  OKpyrJiacT ca  TpHpajjHjajnioM cHMeTpnjoM. Y  och ob h  

yTpHKyji HMa 9 hejm ja Koje npHiiajiajy TpHMa CTpyKTypiiHM jejiHHHiiaMa. CBaKa oji obhx  
jejiHHima HMa n o  jjbc BepTHKajiHe 6pa3jie Koje nojia3e ojj 6a3e  h njiy Ka eKBaTopnjaJiHoj 
paBHH (cji. 1). T p eh a  6pa3j(a je  H3Met)y oBe jjBe. JlecHa Spasjia cBaKe jejpiHHiie nocT aje 
Beha neH>yhn ce  Ka eKBaTopnjaJiHOM jjejiy, a 3aBpmaBa c e  o6jihkom  poM 6a n p e  Hero 
ih t o  CTHrae jjo eKBaTopnjaJiHe paBHH. Y  HacTaBKy OBe jiBe hejin je  je  Majia hejinja  
KBajipaTHor o6jiHKa Koja npeJia3H y HiHpoK neHTaroHajiHH o tb o p  ojjaKJie ce  nacTaBJLa 
6pa3jja HarHyra yjieBO y ojjnocy Ha BepTHKajmy ocy.

Cji. 1. Ba3aJiHH H3rjie/i yTpHKyjia 
kor HBe pa3JiOTHTe BpcTe pona 
Atopochara (G ra m b a s t-F e -  
s s a rd , 1980).

Fig. 1. Basal view of tvvo dif- 
ferent species of Atopochara 
( G ra m b a s t- F e s s a rd , 1980)

Mo>Ke ce  p eh n  na cy 3a oBy BpcTy KapaKTepncTHHHe rip n  rnaBHe 6pa3jje Koje njjy 
j^o anHKajiHor Bpxa. f lp y r e  6pa3jje ce  3aBpuiaBajy npeM a obhm TpHMa, a CBe sajejm o  
4>opMHpajy cnnpajiy  yjieBO.
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y rrpiiKyji cajip>K0 -rpn rp yn e he.rinja Koje ce  cnajajy noJia3ehH o;j 6a3ajiHe n o p e . To 
je  Haj3acTynji>eHHja h rraj'ieirihe onnciiBaria ;joH,eKpe/jiia BpcTa y MeHinepany. 

C T p aT H rp acjscK a  npnnaflHOCT: anT.

$aMHJiHja: P A R O C H A R A C E A E  G r a m b a s t ,  1962  
Cy6(|)aMHJiHja: Porocharoideae G r a m b a s t ,  1996  
Pofl: Porochara M a d le r ,  1955

Porochara cf. raskyae (M a d le r  1952) M a d le r  1955  
(T a6jia  I, C ji. 4 , a-ii,)

1986. Porochara cf. raskyae (M ad ler 1952) M ad le r 1955, C. Martin-Closas & N. Grombast-Fessard.

JIoK ajiH T eT : M oK pa T opa.
M a T e p n ja j i :  oko 2 0  rHporoHHTa.
O n n c :  rnporoHHT je cjrHiiconHair ca 6 - 8  cimpajiiiHX, KOHKaBHHX hejinja. AjiKajiHH 

fleo je  3ao6jbeH  h rrmpoK ca MaJiOM yfly6jbeHOM, 0Kpyrji0M anHKajiHOM nopoM. Ea3aJiHH 
fleo  je  niHpoK ca M ajioM  neT0yra0H0M nopoM.

C T p aT H rp a(|)C K a  npH na^H O CT: aji6-flo ibH  i^eHOMaH.

OaMHJinja: P O R O C H A R A C E A E  G r a m b a s t ,  1962  
Cy6<t>aMHjmja: Porocharoideae G r a m b a s t ,  1961  
Pojt: Stenochara G r a m b a s t  1962

Stenochara zavialensis N . G r a m b a s t - F e s s a r d ,  1980  
(T a6jia  I, C ji. 5 , a - i j )

1980. Stenochara zavialensis N. G ra m b a s t-F e s s a rd , pl. III, fig. 10-13.

JIoK ajiH T eT : M oK p aT op a .
M a T e p n ja j i :  2 0  rnporoHHTa.
O n n c :  FnporoHHT je  y  o6jiHKy ejirm coiifla ca  8 - 1 0  kohk3B hhx hejrnja pa3;iBojeim x  

(})hhom cy T y p o M . Ea3a je  3ao6jbeH a, a 6a3ajiHa n op a  Majia. B p x  je  6 jiaro  Kommarr 30 
3ao6jbeH , a c im p ajin e  hejm je Ha caM OM  Bpxy H enpoM eiieirc. AnHKaJiHa n o p a  je  Bpjio 
miipoKa.

C T p aT H rpacJjcK a npnnaA H O C T: aji6-floibH  i^eHOMaH.

Cy6cjDaMHjmja: Porocharoideae G r a m b a s t ,  1961  
Pofl: Stellatochara H o r n  & R a n t z ie n ,  1954

Stellatochara reyi N . G r a m b a s t - F e s s a r d ,  1980  
(T a6jia  II, Cji. 1, a-ir;, Cjt. 2 , a - 11;)

1980. Stellatochara ieyi N . G ra m b a s t-F e s s a rd , pl. 3, fig. 6-9.

JIoK ajiH T eT : M oK pa T op a , B jia cem iip .
M a T e p n ja j i :  npeKO 100  rnporoiiH Ta (B jiaceim n a) h oko 30 rnporoiiH Ta H3 M oK pe  

ro p e .
O n i c :  FnporoHHT je  O BajiaH , 11a Bpxy HSBV'ien y  "BpaT", y  6a3H 3ao6jbeH . HMa
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9-10 cnHpajiHHx hejinja, Koje rpajie je/uiy neHTpajJiiy TpaKy HcnynTjeHy Ha cpejpiiCM 
jjejiy, ca 4>hhhm 6pa3jjaMa. Bpx ce 3 a B p u ia B a  ca fly60K0M anHKaJiHOM nopoM, jjok je 
6a3aJiHa nopa Majia, neToyraoHa.

CTpaTHrpa(})CKa n p n n a p o c T : aji6-jtOH>H ijeHOMaH.

OaMHjmja: CHARACEAE A gardh, 1824
Cy6c|>aMHJiHja: Charoidae (Von Leonhardi) R obinson, 1906
Pojj: Amblyochara G ram bast, 1962

Amblyochara sp .

(Ta6jia II, Cji. 3, a-i?)

JIoKaJiHTeT: MoKpa Topa.
M aTepnjaji: 15 rnporoHHTa.
O n n c :  FaporoHHT je  jajacT. 0 6 p a 3 y je  ra  5 - 6  crrapajmiix hejiHja, Koje cy jaKo k oh - 

KaBHe, pa'iBjjojene urapoKHM HCTaKHyTHM cyTypaMa. T iejraje HHcy cy>Kene y anHKajiHOM 
j(ejiy. B p x  je  3ao6jbeH , necTO OKpraen, peTKO HCTaKHyT. Ba3ajiHH perHOH je  3aceneH  ca  
MaJioM 6a3ajiHOM nopoM , ohbii'iciiom  "KpecTo;.;" ciiHpajmnx hejinja.

CTpaTHrpacjjcKa npnnaj^HocT: am ’-aji6.

OaMHJiHja: CHAROIDAE (Von Leonhardi) Robinson, 1906 
Poj :̂ Mesochara G ram bast, 1962

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

1990. Mesochara sp. (cf. stripitata) M u sa c c h io , p. 370, fig. 2a.

JIoKajiHTeT: MoKpa Fopa.
M aTepnjaji: oko 30 rnporoHHTa.
OnHc: FnporoHHT je jajacT jjo BpeTenacT, Majior jjo cpejjiter pacTa. HMa 6 h  B H ine  

(jno 8) cirapajiHHx KOHKaBHHx hejiaja. Tiejiiije cy rjiance, pa3Bot)ene HCTaKHyTOM j ih -  

HHjoM. Bpx je KOira'iaii, ncHJioxapoHjjnor THna, saiuiiJBeii. TiejiHje y anHKajiHOM flejiy 
HHcy npoiiinpeiie, h j ih  cy caMo He3H3THo npHmnpeHe. Ea3ajiHH jjeo je H 3jjy>Ken, H3- 
ByHeH, a 6a3ajiHa nopa 3Be3jiacTor inrjiejja.

CTpaTHrpacJicKa npHnajjHocT: ropitH aji6.

OaMHJinja: CHARACEAE Agardh, 1824 
Cy6c|jaMHj[Hja: Niteloideae Al. Braun ex. M igula, 1890 
Pojj: Tolypella (Al. B raun, 1849) Al. Braun, 1857

Tolypclla harrisii M adler, 1952 
Ta6jia II, Cji.5, a-it

1986. Tollypella harrisii M ad le r -  C . M a r tin -C lo s a s  & N . G ra m b a s t-G e s s a rd , T  X, fig. 9-12.

JIoKajiHTeT: MoKpa Fopa.
M aTepHjaji: 30 rnporoHHTa.



242 fl. JL y 6 o B H h -0 6 p an o B n h

O n a c :  r H p o ro H H T  je  ccJiepon/iajiaH /jo o B a jia H , ' i h i i c  ra  6 - 7  cn H p ajiH H X  hejinja, 
Koje cy KOHBeKCHe. AnHKajiHH p ern o n  je rirapoK, h j i h  Majio c iu to iirren . Ba3ajiHH jjeo je  
KynacT, ca  HCTaKHyTHM i h h j b k o m . Ba3ajiHa n op a  je  n e T o y r a o H a  30  cjia6o 3Be3jiacrra.

C T p aT H rpacJjcK a npnnaj];H 0 CT: aji6

OjjeibaK: T H A L L O PH Y T A  (+A L G A E )
O ra 6jio: Charophyta
Poj\\ M u n ieria  D e e c k e ,1 8 8 3

M u n ieria  cf. g ia m b a s ti B y s t r i c k y , 1976  
(T a 6jia II, c ji . 6)

1976. Munieria cf. grambasti By s tr ic k y  , fig 1-7, Tab. 1-4.

BpcTa M u n ieria  cf. g ra m b a sti B y strick y  naJjena je Ha JioKaJiHTeTy Be^caite rji;e 
HHcy 3acTynji>eHH rnporoHHTH Beh caMO CTa6jLHKe. T o  yKa3yje Ha ayTOXTOHH KapaKTep 
ob hx cejjHMeiiai'a Kojh ojiroaapajy noBJiaTH  6oKCHTa. Y  npenapaTHMa ce Mory 3ana3HTH 
pa3JiHHHTH npeceii;H ctjparMenaTa CTa6jbHKa. Ca'ivBaiin cy HiiTepHojjajiHH (jtyacn) h h o- 
jjajiHH (K pahn) jicjioihi. HeKH cy jjocra peKpncTajiHcajiH. CTapocT ceji;HMeHaTa ojjpcljena  
je  Kao aji6 -j io in e  u;eHOMaHCKa.

Y  cjiyTiajeBHMa Kajja cy  y ii,ejiHHH caqynana jina hjih BHiue y3acTonHHX HHTepnojjaJi- 
hhx jjejioBa xapocjjiu'ckhx CTa6jbHKa, iiojjajiHH jjejroBii wme\)y h,hx BeoMa jnn ie Ha n o p e  
npuiJbeHa, na cy obh cjjpaiM eirni CTafijhHKa npHiiHciiBaHH jjaanKJiajjaijeaMa. O bo je Beo- 
Ma HJiycTpaTHBaH npHMep xoMeoMopcjjH3Ma H 3M el)y xapoc|)HTa h jiasiiKJiajiaijea. P a j io n -  
HHh (1969 ) npBa yKa3yje jja BpcTa on n ca iia  Kao jiasiiKJiajjaijea H3 B aK oitcK e T o p e  HHje 
jja3HKJiajiaijea n e r o  xapoc|)HTa, ih to  je  KacHHje iipnxB aheiio  oji cTpane h ji;pyrHX ayTopa  
(C h e r c h i  e t  a l . ,  1981).

Y  aji6y  naiHTpHKa iia^ eiiii cy  Bpjio peTKH cjjparMeiiTH iieojjpejiJHHBiix MvnnepHa. 
H c t o  TaKO CTa6jbHKe xapocJ)HTa HajiaaceHe cy y CnojbaniitHM  /IiniapHjjHMa, y  cTpaTH- 
rpac})CKOM CTy6y  iisnajj aT onoxapa (O pjeH , OKOJiHHa H ojjropnije). OHe BepoBaTiio npn- 
najiajv HeKoj j(pyroj BpcTH pojja M u n ieria , jep  ce  oisjje pajni o  KpahHM HHTepiiojiajniHM 
ijeBHHnaMa. noMeHyTH jiaKvcTpnjcKii ccjjhm chth  T a p e  h BJiaceHHii;e ca  MViniepnaMa k o-  
je  ce  jaBJHajv y  HOBJiaTH 6oKCHTa HjjeiiTH'iiiH cy TaKo^e ca  noBJiaTHHM cejiHMeiiTHMa 
6oKCHTa /iH iiapnjja, CapjjiiHHje h  npoB aH ce.

3 A K Jty H A K

OnncaHe xapoc})iiTe noTH'iy H3 JioKajiHTeTa MoKpa J’opa h Beacaita (3anajjiia 
Cp6nja). H 3 BjiaceHHu;e (BocHa) h ByKcaH-JIeKHha (3ariajjna H,pna Fopa) onHcaHe cy 
HeKe KapaKTepHCTH'ine BpcTe 36or nope^eita.

Xapoc|)HTe MoKpe T op e, B e a c a ite  h  B jiacen im e iio th 'iv  H3 JiaKycTpnjcKHX cejjHMe- 
naTa jjeiioiionaiiH'c y je3epHMa h MO'mapaMa. y  ByKcaH-JIeKHhy xapocfjHrre ce najiase y 
MapHHCKHM CejJHMCIITHMa JIHTOpaJia.

H a  0CH0By xapocbiirra cTapocT obhx cejjHMenaTa ojtpeljeHa j e  Kao jjoineKpejiiia 
(anT, a n T -a ji6 h aji6 -jjoibH  ijeiioMaH).
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LOWER CRETACEOUS CHAROPHYTES OF SERBIA

by
*

D arivojka L jubović-O bradović

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 
Vežanja) and correlation vvith 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: G ranbast 
(1968-1971, 1974), G ram bast-F essard  (1980, 1980a), Feist (in: F e ist and Gram- 
b a s t-F e ssa rd , 1982-1984, 1991; in: Feist and F rey te t, 1983; in: F eist and Co- 
lom bo, 1983; in: F eist and B row ers, 1990), M artin -C lo sas  (in: M artin -C lo sas  
and G ram b ast-F essa rd , 1986), M asseiux and P lazia t (1978). In Spain, charo- 
phytes are studied by Colombo (in: Feist and Colom bo, 1983), in Italy by Sirna 
(1963, 1968) and Pecorin i (1969). Fossil charophytes are also studied in Poland, China, 
Argentina (M usacchio, 1990).

Geological Institute "Gemini”, Karadjordjeva 48, Belgrade.



244 D. Ljubović-Obrađović

For the Dinarides realm, charophytes are mentioned since 1958 in published works 
by B ehlilov ić  (1964, in coauthorship with M ufić, 1996), B ignot (1966, 1967), Ga- 
ković (1964), P len ičar (19690, 1962), Polšak (1963), Sirna (1963), Pejović and 
R adoičić (1966), R adoičić (1958, 1959, 1966, 1969), and others.

First published information on charophyte alga in Serbia is given by M ilaković 
(1955)., who described two species from Pannonian deposits near Belgrade (Ripanj). Ra- 
doičić (1961) mentions Cretaceous charophytes from Krupanj and Jadar areas. They are 
identified by N ikolić  (1964) in "the red series". Pejović and R adoičić (1971) found 
charophytes in the Cretaceous series of Mokra Gora. They are reported more than ones 
by R adoičić (1984) from areas (Poćuta, Mokra Gora-Tara) in westem Serbia, Fruška 
Gora, and Metohia. Cretaceous charophytes from Pirot area (Vatiljev Kamen) and from 
northem slopes of Vlaška Planina (Vlase) are mentioned by Pejović (1975) in intemal 
reports. Charophytes of Cretaceous age in Serbia are studied by L jubov ić-O bradov ić  
(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.

Vežanja

Vežanja 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 
Vežanja, and some characteristic species from Vlasenica (Bosnia) and Vuksan-Lekići 
(Montenegro) for comparison.

Family: CLAVATORACEAE Pia, 1927
Subnfamily: Atopocharoideae Peck amend. G ram bast, 1969
Genus: Atopochara Peck, 1938

Atopochara trivolvis Peck, 1938 
Plate I, Figs, la-c , 2a-c, 3

1941. Atopochara trivolvis P eck  -  P e c k , p. 290, pl. 42, figs. 1-6.
1945. Atopochara trivolvis P eck  -  R asky  p. 53, pl. II, figs. 16-18; pl. III, figs, 21-33.
1946. Atopochara trivolvis P eck  -  P eck  p. 276, fig. 2.
1957. Atopochara trivolvis P eck  -  P eck  p. 20, pl. II, figs. 1-5.
1963. Atopochara trivolvis P eck  -  S irn a  p. 281, figs. 2 -6 .
1968. Atopochara trivolvis P eck  -  subsp. triquetra subsp. nov. G ram b as t p. 8, pl. III, fig- 16.
1968. Atopochara trivolvis P eck , G r a m b a s t-L o rc h , p. 52, pl. III, fig. 6.
1974. Atopochara trivolvis triquetra G ra m b a s t, p. 469-472.
1980. Atopochara trivolvis triquetry G ram b as t -  N . G ra m b a s t-F e s s a rd ,  p. 130-131, fig. 1.
1986. Atopochara trivolvis triquetra G ram b as t — C. M a rtin  — C lo sa s , N . G ram b as t —E s s a rd , p. 

37-40, pl. VIII.
1987. Atopochaia trivolvis triquetra G ram b as t -  M . S c h u d a k , p. 135, pl. 6, figs. 1-4 .
1990. Atopochara trivolvis triquetry G ram b as t -  M u sa c c h io , p. 365-375, figs. 1, 2a.
1991. Atopochara trivolvis triquetra G ram b as t - M .  F e is t and  N . G ram b as t —F e s s a rd , p. 194,fig.6.

L ocalities: Mokra Gora, Vlasenica, Vuksan-Lekići.
M aterial: Over 150 gyrogonites.
D escrip tion: 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. 

S tra tig raph ic  position: Aptian.
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Family: POROCHARACEAE G ram bast, 1962 
Subfamily: Porocharoideae G ram bast, 1961 
Genus: Pomchaia M adler, 1955

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

1986. Poiochaia cf. iaskyae (M ad ler 1952) M a d le r 1955 -  C. Martin-closas & N. Grombast-Fessard.

L ocality : Mokra Gora.
M aterial: About 20 gyrogonites.
D escrip tion : 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.

S tra tig raph ic  position: Albian-Lower Cenomanian.

Family: POROCHARACEAE G ram bast, 1962 
Subfamily: Porocharoideae G ram bast, 1961 
Genus: Stenochaia G ram bast, 1962

Stenochaia zavialensis N . G ram bast-F essard , 1980 
(Plate I, Fig. 5, a-c)

1980. Stenochara zavialensis N. G ra m b a s t-F e s s a rd ,  pl. III, figs. 10-13.

Locality : Mokra Gora.
M aterial: 20 gyrogonites.
D escrip tion : 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.

S tra tig raph ic  position: Alb-Lower Cenomanian.

Subfamily: Porocharoideae G ram bast, 1961 
Genus: Stellatochaia Horn & R antzien , 1954

Stellatochaia ieyi N . G ram bast-F essard . 1980 
(Plate II, Fig. la-c , Fig. 2a-c)

1980. Stellatochaia iey i N. G ram bast-F essard , pl. 3, figs. 6-9.

Locality : Mokra Gora, Vlasenica.
M ateria l: Over 100 gyrogonites (Vlasenica) and about 30 gyrogonites from Mokra 

Gora.
D escrip tion : 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. 
S tra tig raph ic  position: Alb-Lower Cenomanian.

Family: CHARACEAE A gardh, 1824
Subfamily: Charoidae (Von Leonhardi) R obinson, 1906
Genus: Amblyochara G ram bast, 1962

Amblyochara sp. G ram bast, 1962 
(Plate II, Fig. 3a-c)

Locality : Mokra Gora.
M aterial: 15 gyrogonites.
D escrip tion: 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.

S tra tig raph ic  position: Apt-Alb.

Family: CHAROIDAE (Von Leonhardi) R obinson, 1906.
Genus: Mesochara G ram bast, 1962.

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

1990. Mesochara sp. (cf. stripitata) M u sa c c h io , p. 370, fig. 2a.

Locality : Mokra Gora.
M aterial: About 30 gyrogonites.
D escrip tion : 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.

S tra tig raph ic  position: Upper Albian.

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

Tolypella harrisii M adler, 1952 
Plate II, Fig. 5a-c

1986. Tolypella harrisii M a d le r , C. M a r tin -C lo s a s  & N . G ra m b a s t-F e s s a rd , TX, figs. 9 -12

Locality : Mokra Gora.
M aterial: 30 gyrogonites.
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D escrip tion : 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.

S tra tig raph ic  position: Alb.

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

Munieria cf. grambasti B ystricky , 1976 
(Plate II, Fig. 6)

1976. Munieiia cf. grambasti B y s tr ic k y .

The species Munieria cf. grambasti B ystricky was found at Vežanja, 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. R adoičić (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 a l., 1981).

Very few fragments of indetermined munieria were found in Albian deposits of 
Paštrik. 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 Vežanja localities of 
westem Serbia. Some characteristic species from Vlasenica of Bosnia and Vuksan-Lekići 
of western Montenegro are described for comparison.

Charophytes of Mokra Gora, Vežanja and Vlasenica are contained in lacustrine 
sediments deposited in lakes and marshes. At Vuksan-Lekići, 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 P eck

a -  profile, b -  top, c -  base (x50), Mokra Gora 
Cji. 2. Atopochara trivolvis P eck  (x50)

a -  npncjjHJi, 6 -  Bpx, it -  6a3a, BjiaceHHita 
Fig. 2. Atopochara trivolvis P eck  (x50)

a -  profile, b -  top, c -  base, Vlasenica (Bosnia)
Cji. 3. Atopochara trivolvis P eck ; npenapaT (x30), ByKcaH-JIeKHhH (IJpHa Fopa)
Fig. 3. Atopochara trivolvis P eck ; thin section (x30), Vuksan -  Lekići (Montenegro)
Cji. 4. Porochara cf. raskye (M ad ler) M ad le r

a -  npocf)HJi, 6 -  Bpx, it -  6a3a, MoKpa Fopa (x50)
Fig. 4. Porochara cf. raskye (M ad ler) M ad le r

a -  profile, b -  top, c -  base, Mokra Gora (x50)
Cji. 5. Stenochara zavialensis N . G ra m b a s t-F e s s a rd  

a -  npo4>HJi, 6 -  £px, i; -  6a3a, MoKpa Fopa (x50)
Fig. 5. Stenochara zavialensis N . G ra m b a s t-F e s s a rd  

a -  profile, b -  top, c -  base, Mokra Gora (x50)

TABJIAII PLATE

Cji. 1. Stellatochara reyi N . G ra m b a s t-F e s s a rd
a -  npocfiHJi, 6 -  Bpx, it -  6a3a, MoKpa Topa (x50)

Fig. 1. Stellatochara reyi N . G ra m b a s t-F e s s a rd
a -  profile, b -  top, c -  base, Mokra Gora (x50)

Cji. 2. Stellatochara reyi N . G ra m b a s t-F e s s a rd  
a -  npocjDHJi, 6 -  Bpx, it -  6a3a, BjiaceHHija (x50)

Fig. 2. Stellatochara reyi N . G ra m b a s t-F e s s a rd
a -  profile, b -  top, c -  base, Vlasenica (Bosnia) (x50)

Cji. 3. Amblyochara sp.
a -  npoc})HJi, 6 -  Bpx, it -  6 a3 a , MoKpa T o p a  (x50)

Fig. 3. Amblyochara sp.
a -  profile, b -  top, c -  base, Mokra Gora (x50)

Cji. 4. Mesochara sp.
a -  npoc})HJi, 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 ad le r
a -  npocjiHJi, 6 -  Bpx, it -  6a3a, MoKpa Fopa (x50)

Fig. 5. Tolypella harrisii M ad le r
a -  profil, b -  top, c -  base, Mokra Gora (x50)

Cji. 6. Munieria cf. grambasti B y s tr ic k y ; npenapaT (x30),Beacaita 
Fig. 6. Munieria cf. grambasti B y s tr ic k y ; thin section (x30), Vežanja
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