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Dokazana je pripadnost cetiri litofacijalna clana gomje krede Donje~ 
Ore~ja stratigrafskom rasponu santon-donji kampan. Ta stratigrafska pn­
padnost utvrdena je odredbama mnogobro1nih rudista i koralja, zatim ne­
rineida, bentoskih i pelagickih rriikrofosila i vapnenackog nanoplanktona. 
Sedimentacijska sredina obuhvacala je podrucja: greben-prigrebenska zona 
-bazen. 

U sjeveroistoenom dijelu Medvednice, cca 4 km sjevemo od Zeline, 
u podrucju Donjeg Ordja, javljaju se na malom prostranstvu gomjo­
kredne naslage. Pojas tih naslaga u potpunosti je okruzen transgresivnim 
tortonskim sedimentima. Najbolji izdanci nalaze se u dolini Sum potoka, . 
gdje se vee dugo vremena eksploatira vapnenac u tamosnjem kameno­
lomu. 

Gomjokredne naslage odnosno hipuritne vapnence Donjeg Ore!ja prvi 
puta spominje Foe t t er I e (1861), a zatim Go r j an o vi c (1908) kao 
hipuritne vapnence i gozavske lapore. Prva detaljnija istraiivanja kred­
nih naslaga ovog podrucja izvrsila je N e d e I a - D e v id e (u H er a k 
& Ned el a· Devi de, 1963). 

LITOFACIJALNI CLANOVI 

U gornjokrednim naslagama Donjeg Oresja ustanovljeni su ovi lito· 
facijalni clanovi: 

a. Grebenski (biolititni) vapnenac 
b. Ulosci lapora u grebenskom vapnencu 
c. Prigrebenski detriticni vapnenci 
d. Hemipelagicki i pelagicki vapnenci 
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SI. 1. Polofajna skica. - Text.-fig. 1. Situation map. 

a. G r e b e n s k i (b i o I it i t n i) v a p n e n a c 

1 
~ 

Sastoji se od nekoliko rudistnih i koraljnih biohermi i nerinejskih 
biostroma. 

Iz rudistnih biohermi, u kojima u maloj mjeri dolaze i koralji, odre­
<.tene su ove vrste rudista: 

Hippurites (Vaccinites) braciensis S 1 ad i c -T r if u nov i c 
H. (V.) vredenburgi K ii h n 
H. (V.) atheniensis Kt en a s 
H. (V.) sulcatus Defrance 
H. (V.) cornuvaccinum cornuvaccinum B r on n 
H. (V.) cornuvaccinum gaudryi Muni er - Ch a 1 m as 
H. (V.) archiaci Munier-Cha I mas 
H. (V.) carinthiacus Red 1 i ch 
H. (V.) giganteus d' H o m b re s - Fi rm a s 
H. (V.) oppeli oppeli Dou vi 11 e 
H. (V.) oppeli santoniensis K ii h n 
H. (Orbignya) nabresinensis Fu t t e re r 
H. (0.) matheroni Douville 
H. (0.) crassicostata D o u vi 11 e 
H. (0.) toucasi d' 0 r b i g n y 
H. (0.) carezi Dou vi 11 e 
H. (0.) praesulcatissima T o u c as 
H. (0.) variabilis M uni er - Ch a I m a s 
H. (0.) sulcatoides D o u vi l l e 
H. (0.) socialis irregularis Dou vi 11 e 
H. (0.) striatus Defrance 
H. (0.) heberti Mun i e r - C ha I ma s 
Sauvagesia meneghiniana (P i r on a) 
Radiolites mammillaris M at he r o n 
Plagioptychus paradoxus M a t he r on 
Plagioptychus sp. 

Nabrojene vrste odreduju rudistnim biohermama stratigrafski raspon 
santon-donji kampan. Po sastavu biocenoze ove naslage odgovaraju 5. 
cenozoni gornje krede u Vanjskim Dinaridima (Po Bak 1965b, 1967, 
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Po Is a k & Mam u z i c 1969). Za ovu stratigrafsku pripadnost govori 
i potpuni nedostatak znaeajnijih .mastrihtskih rudista (Pironaea, La­
peirouseia, Joufia, Hippurites (Vaccinites) ultimus, H. (Orbignya) cornu­
copiae i dr.), koji su poznati iz mastrihtskih grebenskih vapnenaca Med­
vednice (Po IS a k 1965a), Konjica u Sloveniji (PI en i car 1971), 
Fruske gore (Petko vi c & al. 1976) i s nekih drugih lokaliteta u 
Unutrasnjim Dinaridima. 

Iz koraljnih biohermi, u kojima se susreeu i rijetki rudisti, odredene 
su ove vrste koralja: 

N eocoeniopsis lepida (Reus s) 
Elasmophyllia deformis (R e u s s) 
Pleurocora haueri M i I n e - E d ward s & H a i m e 
Procladocora simonyi (Re u s s) 
P. tenuis (Reuss) 
P. cf. tenuis (Reus s) 
Actinastraea ramosa (Mi ch e I i n) 
A. octolamellosa (M i c he Ii n) 
Astraraea media (S o we r by) 
Actinacis martiniana d' 0 r b i g n y 
Mycetophylliopsis antiqua (Reuss) 
Columastraea striata (Go Id fuss) 
C. formosa (G o I d f u s s) 
Dermosliopsis tenuicosta (Reus s) 
Phyllocoeniopsis pediculata (Deshay es) 
»Dendrosmilia« crassa (Reus s) 
Thamnoseris hoernesi (R e u s s) 
Synastraea procera (Reus s) 
Ellipsosmilia n. sp. 
Columactinastraea pygmaea (Fe l ix) 

Veci dio odredenih koralja poznat je i iz santonsko-kampanskih na­
slaga podrucja Corbieres i Provanse u juinoj Francuskoj. Medutim naj­
vecu slicnost pokazuje koraljna fauna Donjeg Oresja s koraljnom fau­
nom gozavskih naslaga Austrije. Tako je od 19 vrsta koralja iz Donjeg 
Oresja njih 17 nadeno i u podrucju Gosau u Austriji, gdje takoder pri­
padaju santonu i kampanu (M. i L. Be au v a is 1974). 

Iz dvije nerinejske biostrome odredene su ove vrste: 

N erinea (Simploptyxis) nobilis (M ii n s t e r) 
N. (S.) ampla (M ii n s t er) 
N. (S.) buchi (Ke f e rs t e i n) 

Sve tri citirane vrste nadene su u Gozavskim naslagama Istocnih Alpa. 
Vrste N. (S.) nobilis i N. (S.) buchi tamo dolaze u rasponu konijak­
gornji santon, a vrsta N. (S.) ampla iskljucivo u donjem santonu (T i e d t 
1958). 

Mikropaleontoloskom analizom utvrdeno je da su u podrucju grebena 
kao epibiont zivjele crvene alge. Od koralinaceja odredena je vrsta 
Pseudolithothamnium album Pf ender, a od solenoporaceja Para­
chaetetes avapatii P i a. Od bentoskih foraminifera cesce se susrecu u 

· podrucju grebena velike miliolide (Idalina ·sp.). 
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b. U I o s c i 1 a p o r a u g re b e n s k o m v a p n e n c u 

Vapnenacki nanoplankton saddi samo jedan ulofak lapora, koji je 
ajedno superpozicijski najviSi. To ukazuje na pojaeanu vezu grebenskog 
plicaka (»Reef flat«) s pelagijalom. Odredene su ove vrste: 

Cretarhabdus ingens (G o r k a) 
Cribrosphaerella ehrenbergi A r k ha n g e I s k y 
Micula sturophora (G a rd e t) 
Eiffellithus turriseiffeli (Def I and re) 
E. eximius (S to v e r) 
Broinsonia parca (S tr a d n e r) 
Prediscosphaera spinosa (Br a rn I et t e & Martini) 
W atznaueria barnesae (B I a c k) 

Odredena zajednica vapnenackog nanoplanktona je autohtona, broj 
vrsta i jedinki je relativno malen. Prisutnost vrste Broinsonia parca, koja 
dolazi u kampanu i mastrihtu, te vrste Eiffellithus eximius, koja ne 
ulazi u mastriht (T h i e r s t e i n 1976), navode na zakljufak da anali­
zirani lapor pripada kampanu. 

c. P r i g r e b e n s k i d e t r i t i c n i v a p n e n c i 

To su pretefoo kalkareniticne stijene u kojima dominira bioklastieni 
detritus koji potjece s grebena (uglavnom detritus rudista i koralja, a 
rjede se javljaju fragmenti gastropoda, crvenih algi i dr.). Najcesci su 
biokalkareniti i biomikriti, a rjedi biospariti. Ovi vapnenci sedimentirani 
su u predgrebenskoj (»Fore reef«) zoni, relativno blizu cela grebena 
(»Reef front«) i pod utjecajem pelagijala. 

Bentoske foraminifere su rijetke; od njih su najcesce Anomalinidae, 
od kojih je jedan presjek odreden kao Gavelinella lorneiana (d' 0 r­
b i g n y). Osim njih, odredene su jos Goupillaudina daugini Marie, 
Minouxia sp. (sitni oblici) i Rotaliidae (vjerojatno Rotalia sp.). 

Pelagicki mikrofosili SU znatno cesci; medu njima dominiraju tzv. 
»oligosteginide«, pracene rjeaim globigerinace jama ( Globigerinelloides 
i dr.) i radiolarijama. Odredene su ove vrste: 

Calcisphaerula innominata B o n e t 
C. innominata lata A d am s, K. ha I i li & Kho s r o vi S a i d 
Stomiosphaera sphaerica (Ka u f m an n) 
Pithonella ovalis (Ka u f m an n) 
P. perlonga An d r i 
Cadosina cf. fusca Wann e r 
C. cf. semiradiata Wan n e r 

Dok su vrste roda Pithonella poznate od alba do mastrihta (B o r z a, 
1969:69; And r i 1972), za vrste C. innominata (uklj. i podvrstu .lata) i 
S. sphaerica smatra se da nestaju pribliZno sredinom senona. Kod vrste 
C. innominata na8a opafanja u skladu su sa zakljuccima Ad ams a & 
al. (1967) o modoloskoj »evoluciji« tog oblika tokom krede. S druge 
strane, vrste rodova Cadosina do sada nisu bile poznate nakon donje 
krede, pa tako nalazi tih oblika predstavljaju znaeajan podatak u stra-



Polsak & al.: Gornja kreda Donjeg Oresja 193 

tigrafskom pogledu. Time se jos viSe pokazalo da »oligosteginide« 
nisu osobito prikladne za detaljnije stratigrafsko zoniranje gornje krede, 
iako njihova masovna prisutnost u istra.lenom materijalu ukazuje da se 
radi o naslagama koje nisu mlade od, pribliino, gornjeg dijela srednjeg 
senona. Medutim, »oligosteginide« su indikativne u paleoekoloskom po­
gledu. Treba napomenuti da ovom prilikom nisu odredivani mnogobroj­
ni noviji »rodovi« te skupine (Colomisphaera, Stomiosphaerina), jer 
smatramo da su utemeljeni na suviSe neznatnim i varijabilnirn. karakte­
ristikama. 

Globotrunkane su relativno rijetke i pretezno slabo sacuvane. Uz njih 
obicno dolaze neodredivi prerezi globigerina. Od globotrunkana odred:ene 
su ove vrste: 

Globotruncana lapparenti lapparenti B r o t z en 
G. lapparenti tricarinata (Que re au) 
G. lapparenti bulloides Vo g 1 er 
G. globigerinoides B rot z en 
G. fornicata P 1 um m er 

Utvrdeni oblici globotrunkanida imaju znatnu vertikalnu rasprostra­
njenost unutar gornje krede. Najcesce su prisutni prerezi podvrste G. 
lapparenti lapparenti i G. lapparenti tricarinata, koje SU po vecini autora 
javljaju od turona do u donji mastriht. Vrsta G. fornicata javlja se go­
tovo kroz cijeli senon (od viSeg konijaka do u donji mastriht), a pod­
vrsta G. lapparenti bulloides od gornjeg santona do u donji niastriht. 
Nije utvrden nijedan oblik znaeajan za gornji senon. 

Na osnovi do sada utvrdenih vertikalnih rasprostranjenosti u prepara­
tima odredenih vrsta i podvrsta globotrunkana u podrucju mediteranske 
geosinklinale, moze se zakljuciti da se radi o donjosenonskoj, najvjero­
jatnije santonskoj starosti vapnenca iz kojih potjecu analizirani mikro­
skopski preparati. 

Nema nikakvih dokaza za prisutnost gornjeg senona, eak ni njegovog 
najni.Zeg dijela. Medutim, buduci da sve determinirane globotrunkane 
prelaze u gornji senon, nije iskljuceno da bi veci broj preparata pokazao 
prisutnost oblika koji bi ukazivali na santonsko-kampansku starost ana­
liziranih vapnenaca. 

d. H e m i p e I a g i c k i i p e I a g i c k i v a p n e n c i 

To su »hazenski« tanko uslojeni i laminirani vapnenci (»Scaglia-tip«), 
u kojima su eesti slabo razvijeni turbiditi. Pretefa hemipelagicki i pe­
lagicki vapnenci (fosilifemi mikrit i biomikrit), koji najcesce pripadaju 
turbiditnom intervalu E (Bouma 1962). Rjede su razvijeni kalkare­
nitni vapnenci, koji pripadaju drugim turbiditnim intervalima {B, C, D), 
a sasvim iznimno dolazi i graduirani interval (A) s krupnim bioklastic­
nim detritusom, koji potjece s grebena (najcesci su fragmenti rudista 
i koralja). 

Hemipelagicki i pelagicki vapnenci sadrie globotrunkane i globigerine. 
Od globotrunkana odredene su ove vrste: 

Globotruncana lapparenti lapparenti B r o t z e n 
G. lapparenti tricarinata (Que re au) 
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G. fornicata P 1 um mer 
G . lapparenti bulloides V o g 1 e r 
G. angusticoronata Gan do 1 f i 
G. conica White 
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G. rosetta Carsey 
G. elevata (B r o t z e n) 
G. area (Cushman) 
G. caliciformis (de Lapp are n t) 

U rnnogim preparatima zapa:Zeni su specificki neodredivi prerezi roda 
Globigerinelloides. 

U svim izbruscima, uz navedene globotrunkane i uz specificki neodre­
dive prereze globotrunkanida, javljaju se prerezi globigerinida i hetero­
helicida. 

U svim analiziranim preparatima, hemipelagickih i pelagickih vapne­
naca javljaju se prerezi podvrsta G. lapparenti lapparenti i G. lapparenti 
tricarinata, kao i vrste G. fornieata. 

Od ostalih, manje zastupanih oblika, najcesce se zapa.Zaju: G. lappa­
renti bulloides, G. elevata, G. eoniea, G. rosetta i G. area. Samo u par 
preparata javlja se po koji prerez vrsta G. angustieoronata i G. calicifor­
mis. Vrsta G. angusticoronata je karakteristicna donjosenonska vrsta, 
ali prelazi i u kampan, a podvrsta G. lapparenti bulloides poznata je od 
gornjeg santona i seze do u donji mastriht. Medutim, vrste G. elevata, 
G. conica, G. rosetta i G. area javljaju se, na temelju dosadasnjih istra­
Zivanja u raznim podrucjima mediteranske geosinklinale, prema veCini 
au tora tokom kampana. Vrsta G. elevata smatrana je za . tipicnu kampan­
sku vrstu (D a 1 bi e z 1955), osobito karakteristicnu za donji kampan 
(S alaj & Samuel 1966, Postuma 1971), ali u nekim se podruc­
jima sporadicno javlja vec u najviSem santonu, kao npr. u zapadnim 
Karpatima. Vrste G. area i G. rosetta pocinju u kampanu, a i vrsta G. 
conica prema vecini autora pocinje u podrucju mediteranske geosinkli­
nale takoder u kampanu. 

Iz svega navedenog moglo bi se zakljuciti da su analizirani vapnenci 
kampanske, i to vrlo vjerojatno donjokampanske starosti. 

ZAKUUCAK 

Paleontoloski je dokazana istovremenost cetiri razlicita litofacijelna 
clana gornjokrednih naslaga u podrucju Gornjeg Oresja. Te naslage pri-
padaju stratigrafskom rasponu santon-donji kampan. . 

Prostorni slijed istra.Zenih litofacijelnih clanova (a-cl) predstavlja ti­
picni sedimentacijski model u predgrebenskom (»Fore reef«) podrucju 
u rasponu: greben-prigrebenska zona-bazen . 

. Primljeno 31. 03. 1977. 
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Biostrattgraphy of Upper Cretaceous reef, subreef, 
and basin deposits at Donje Ordje (Mt. Medvednica, north Croatia) 

A. Polsak, D. Devide-Nedela, D. Turnsek, I. Cusic and J. Beni6 

The investigated outcrops of Upper Cretaceous deposits are situated in the 
northeastern part of Mt. Medvednica, near Donje Oresje village, about 4 km north 
of Zelina place. They have yielded numerous fossils, which enabled the fairly 
complete reconstruct10n of the biostratigraphic relationships. The following litho­
stratigraphic members have been recognized: 

(a) Reef (biolithic) limestone 
(b) Intercalations of marl within the reef limestone 
(c) Subreef detritic limestone · 
(d) Hemipelagic and pelagic limestone 

These are briefly described below. 
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(a) Reef (b i o Ii th i t i c) 1 i me s tone 

It is composed of several rudist and coral bioherms and nerineid biostromes. 
The list of rudist species determined in the rudistid bioherms, accompanied also 
by a few coral species, is given in the Croatian text under the appropriate heading 
(a), p. 190. They point to the Santonian-Lower Campanian age. By the composition 
of "the fossil assembla~e they contain, these deposits correspond to the fifth Upper 
Cretaceous cenozone m the Outer Dinarids (Po IS a k 1965b, 1967, Po IS a k & 
Mam u z i c 1969). The Santonian-Lower Campanian age is further corroborated 
by total absence of significant Maastrichtian forms (Pironaea, Lapeirousia, Joufia, 
Hippurites (Vaccinites) ultimus, H. (Orbignya) cornucopiae, etc.), which are known 
froni the not very distant Maastrichtian reef deposits of the neighbouring regions 
of Mt. Medvednica (Po 1 s a k 1965a), Slovenske Gorice (P 1 en i car 1971), Mt. 
Fru~ka Gora (Pe t k o vi c & al. 1976), as well as at some other localities in the 
Inner Dinarides. 

From coral bioherms, which also contain rare rudistids, sixteen coral species 
have been determined. They are listed in the Croatian text on p. 191. The majority 
of 1:he species determined are known from Santonian-Carnpanian deposits of the 
regions of Corbieres and Provence, south France. There, their stratigraphic position 
is well documented by ammonite finds. However, the greatest similarity exists 
between the coral fauna of Donje Oresje and the coral fauna of the Gosau beds, 
Austria. Thus, out of 19 coral species of Donje Oresje, 17 species have been found 
also at Gosau, Austria. Their age there is also Santonian-Campanian (B ea u v a i s, 
M. & L., 1974). 

Three nerineid s.pecies - Nerinea (Simplotyxis) nobilis (M ii n st er), N. (S.) 
buchi (Ke fer st e 1 n), and N. (S .) ampla (M ii n st er) - have been determined 
from the two nerineid biostromes. They are known from the Gosau beds of the 
Eastern Alps. The two first mentioned species occur within the range Coniacian­
Upper Santonian, whereas N. (S.) ampla is limited to the Lower Santonian only 
(T i e d t 1958). 

Coralline algae have been recognized as epibionts in the reef. However, the 
species determined - Pseudolithothamnium album Pf ender and a soleno­
poracean similar to Parachaetetes asvapatii P i a - have no precise stratigrapnic 
significance. Large miliolids, similar to the genus Idalina, are also found in the 
reef deposits. 

(b) lntercalations of marl within reef limestone 

Several samples of marl have been taken for calcareous nannoplankton analysis, 
but: all turned out to be sterile except one, which is the highest superpositionally. 
This points to a stronger connection of the reef-flat with the pelagic realm. The 
species determined are listed in the Croatian text, p. 192, under the heading (b). 
It is an autochtonous assemblage, though rather poor in both the number of 
species and the number of specimens. The joint presence of Broinsonia parca, 
wh.ich occurs in the Campanian and Maastrichtian, and of Eiff elithus eximius, 
wh.ich does not extend into the Maastrichtian (Thierstein 1976), points to the 
Canipanian age of the marl analyzed. 

(c) Subreef detritic limestone 

These are mostly calcarenites with predominant bioclastic detritus derived from 
the reef (mostly rudistid and coral debris, less frequently debris of gastropods, 
coralline algae, etc.). Biocalcareni1es and biomicrites are more frequent than bio­
. sparites. These are fore-reef deposits, deposited relatively close to the reef front, 
and with pelagic influences. 

Benthic foraminifers are rare; .Anomalinidae are the most frequent; one section 
could possibly belong to Gavelinella lorneiana (d' 0 rb i g n y); in addition, Gou­
pillaudina daugini Marie, Minouxia sp. (small forms) and Rotaliidae have also 
been determined. 

Pelagic microfossils are more abundant; they are represented mostly by the 
so-called »oligosteginids«, accompanied by a few globigerinacean forms (mostly 
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the planispirally coiled ones, cf. Globigerinelloides), fragment of Globotruncanidae, 
and radiolarians. The contents of the »Oligosteginidc assemblage is given on p. ??? 
under the heading (c), of the Croatian text. While the Pithonella-species (P. ovalis 
and P. perlonga) are known to occur from the Albian to the Maastrichtian (Bo r­
z a, 1969:69; And r i 1972), Calcisphaerula innominata and Stomiosphae.ra sphaeri­
ca are usually thought to disappear somewhere in the middle of the Senonian. 
As to C. innominata, our observations agree with the ones of Ad a m s & al. 
(1967) as regards the morphologic »evolution« of that form. On the other hand, 
species of Cadosina have not been mentioned, so far, from the deposits younger 
that the Lower Cretaceous. Thus their find in the Senonian represemts a con­
siderable widening of their stratigraphic range. The »oligosteginidsc, as a whole, 
cannot be used for precise stratigraphic zonation of the Upper Cretaceous, though 
their considerable abundance in the material examined points to an age not 
much younger than the Lower Senonian. However, they are fairly indicative as paleo­
ecological indicators. 

Globotruncanids are relatively few and mostly badly preserved. They are listed 
on p. 193 of the Croatian text. The mentioned forms have mostly a rather broad 
stratigraphic range; however, the absence of exclusively Upper Senonian forms 
is apparent. Therefore it may be assumed that the deposits examined belong to the 
Lower Senonian, most probably to the Santonian, though, owing to the fact that 
all the species determined enter also the Upper Senonian, this cannot be established 
beyond any doubt. 

(d) Hemipelagic and pelagic limestone 

These are basin sediments of the Scaglia type, thin bedded and laminated fine­
-grained limestones, with frequent but poorly developed turbidites. Hemipelagic 
and pelagic limestones predominate (fossiliferous micrite and biomicrit:e), which 
usually belong to »e« interval (according to B o um a 1962). Calcarenites are less 
frequent and they belong to other intervals (b, c, d), while the graded in1:erval (a), 
with coarse-grained bioclastic detritus derived from the reef (mostly rudistid and 
coral debris), is found only exceptionally. 

Hemipelagic and pelagic limestone contain numerous globotruncanids. They are 
listed in the Croatian text, p. 193-194, under the heading (d). The majority of the 
species determined points to the Santonian-Campanian age, while some forms 
enable even a more precise stratigraphic determination. Thus G. angusticoronata 
is characteristic of the Lower Senonian in the realm of the Mediterranean geo­
syncline, while G. elevata is considered to be a typically Campanian species. In 
addition, G. angusticoronata extends at the most into the Lower Campanian. 

Summing up, the Lower Campanian age is the most probable. 

Conclusion 

The synchronousness of four different lithofacies members of Upper Cretaceous 
deposits at Donje Ore~je, NE Mt. Medvednica; has been paleontologically proved 
by several groups of fossils. The age determined is the Santonian-Lower Cam­
panian. 

The spatial succession and distribution of the investigated lithofacies members 
(a--d) represents a typical sedimentary model in a fore-reef area, covering the reef, 
subreef, and basin regions. 
I 

Rec?.ived 31 March 1977. 


