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THE MIDDLE CENOMANIAN BASAL SERIES OF PLANINICA,
WESTERN SERBIA

by

Dragoman Rabrenovi¢®, Neboja Vasi¢™, Jovanka Mitrovié-Petrovi¢™™’,
Vladan Radulovi¢®, Barbara Radulovi¢® and Danica Sreékovié-Batoéanin™

Sedimentary rocks of the Upper Cretaceous basal series found at the village of Planinica, Western Ser-
bia, are composed of thick coarse clastics and beds and intercalations of medium— to fine—grained clastics.
The series lies transgressively over Jurassic serpentinite and peridotitc, and under Upper Miocene marlstone
and marly limestone. Sedimentary, petrographic, paleontological, and biostratigraphis characteristics of the
basal series are described and its lithological members and their structural features are identified. From me-
dium—grained sandy matrix in thick coarse clastics, two ammonite taxa, four brachiopod taxa (including the
new taxa Orbirhynchia oweni and "Terebratula” n. gen. et sp.), and eleven echinoid taxa are described. The
brachiopod species Kingena concinna Owen is used in dating the basal series as Middle Cenomanian,
whereas limestone fragments in coarse clastics correspond to the Late Albian and Early Cenomanian.

Key words: Late Cretaceous, Middle Cenomanian, clastics, ammonites, brachiopods, echinoids, Planinica,
Western Serbia.

Kon cena ITnammnmua (3anana CpOuja) OTKPHBEHH CY cefiIMEHT GasajiHe cepHje ropme Kpeje Koja je
n3rpabeHa off GAaHKOBUTHX FPyGO3PHHUX KJIACTHIA M CIIOjEBa M IIPOCIIOjaKa CPeIlbO3pHUX RO (hHHO3PHHX KIIaCTHTA.
Ceprja nexu TPAHCTPECHBHO NPEKO jYPCKUX CEPIEHTHHATA M NEPHIOTHTA a IPCKPHBAJY MX FOPHOICHOMAHCKH
JIanopHy M NanopoBHTH Kpeuman. Yanoxere ¢y cenuMeHTHO-neTporradeke, NaNCOHTONOMIKE B GHOCTPaTH-
rpadcke KapakTepucTHKe GasajHe cepHje, ofpebeHM Cy NWTONOLIKH ‘JIAHOBH Ca HbHXOBHM CTDYKTYPHHM
Kapaxrepucruxama. M3 cpeamo3pHOr-necKoBUTOr MaTpHKca GaHKOBMTIXX IpyGO3pHHX KiacTHTa ofipebena u
OIMHCaHa cy 2 TaKCOHa aMOHHTa, 4 TakcoHa Gpaxuonopa (Meby xojuMa cy Orbirhynchia oweni u “Terebratula® n.
gen. et sp. HOBH Takcou), ¥ 11 TakcoHa jexkena. Ha ocnoBy Gpaxwonopcke Bpore Kingena concinna Owen
yTBpbeHO je jia je GasanHa cepja CTBapaHa 3a BPEME CPEEET ICHOMAHa, JIOK CTapOCT OJVIOMakKa Kpeumaka M3
rpyGO3pHHX KJIACTHTa OATOBapa ropieM anGy # JIOmheM LeHOMaHy.

Knyuse peum: ropwa Kpena, cpefiiH LECHOMaH, KJACTHTH, aMOILITH, Gpaxwomnofs, jexesd, IlnamuHuu;,
sanapnxa CpGuja. .
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INTRODUCTION

The studied basal series of the Late Cretaceous is composed of coarse—, medium-,
and fine-grained clastics, exposed in many places at Struganik and Planinica. The clastic
series lies unconformably over Jurassic serpentinites, but their direct contact has not been
found in the examined section. Fifty metres to the north, clastics are superposed over a
relatively narrow mantle of serpentinite waste.

Dokovid,

533

Novakovidi

Gajevici
Cekanovici

* 584

Planinica
581 Petkovidi

G. Kovadevici

£ 551

Fig. 1. Ge" ~raphic position of the investigation area. Asterisk = fossiliferous locality.
Ca. 1. Teorpacbeky Monoxaj u3y4aBaHor TepeHa. 38e3fiuna = (POCHIOHOCHH JIOKAJIHTECT.

The series of Upper Cretaceous basal clastics was studied more in detail by Mar-
kovié¢ & Andelkovié (1953) and identified as "the Gault—-Cenomanian conglomerates”.
Cenomanian marlstones and marly limestones overlie this series where from thirty differ-
ent groups of organisms (bivalves, ammonites, corals, echinoids, and orbitolinids) the
mentioned authors identify.

LITHOLOGY AND PETROLOGY OF THE BASAL SERIES”

Sedimentary rocks of the Upper Cretaceous basal series (Fig. 1) are found by a new
road route leading from Struganik through Planinica to Ravna Gora. These rocks form
thick beds of coarse clastics and beds and interbeds of medium-—grained (lower part of
the column) and fine—grained clastics (upper part of the column; Fig. 2). Coarse clastic
beds decrease upwards in thickness, whereas medium- and fine-grained clastic beds in-
crease in thickness. Also, grading is noted in the progressively upward direction. This
vertical distribution is a sedimentological indication of the growing distance of the trans-
gression border bota in time and space.

" by D. Rabrenovié, N. Vasi¢ and D. Sreékovié-Batoéanin
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Petrological analyses revealed certain particularities of the basal series, viz. (a)
fragments in coarse clastics are of limestone; (b) matrix of coarse clastic rock is slightly
cemented medium-grained clastics (sandy sediment); (c) bedded medium- and fine—
—grained clastics are uncemented; (d) prevailing terrigene compound in medium-—grained
clastics derives from serpentinite; and (e) clay minerals, found in all medium- and fine—
—grained clastics, are magnesian smectite—saponite.

Coarse clastic rocks, as mentioned above, consist of limestone fragments embedded
in medium—-grained sandy matrix. According to composition and structural features, these
rocks can be defined as "limestone breccia—conglomerates”. The below described fauna
of ammonites, brachiopods and echinoids is found in medium-grained sandy matrix.
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Fig. 2. Lithological column of the basal series.
Cn. 2. Jlutonomxks cry6 Gasanue cepuje.

‘Limestone fragments are the most abundant constituents of these rocks, varying in
size from 5 cm to 40 cm (Fig. 3). A sporadic constituent is well-rounded serpentinite
pebbles. Limestone fragments are subrounded, primarily because limestone is susceptible
to physical desintegration and chemical decomposition. This character and the poor sort-
ing suggest the proximity of the source of the material.
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Limestone fragments (micrite and fine sandy packstone) contain only corals and
small planktonic foraminifers (Praecyclotruncana delrioensis (Plummer)).

Fig. 3. Coarse—clastics sediments of the Albian-Cenomanian basal series.
a — limestone fragments; b — matrix (medium-grained clastics).
Ca. 3. I'pyboknacTuyHy cefHMEeHTH GasaHe cepuje anG-IeHOMaHa.
a — chparMeHTH Kpeumaka; b — MaTpHKC (CpeRbO3PHH KIIACTHTH).

Petrologically limestone fragments are of the same type, microfacially uniform
throughout the column. Basically, the limestone is composed of carbonate and clastic
materials. The clastic rate compound varies from 18 to 29%, largely represented by sand
fraction. Grains coarser than 2 mm sporadically distributed are dominantly fragments of
serpentinite and serpentinized peridotite, and a much lower percentage of gabbro and
monomineral fragments of pyroxene, plagioclase and quartz. The carbonate part of the
rock, mineralogically, is calcite. Sedimentologically, allochem (interbasinal) constituents
and orthochem represent it. The allochem constituents, though much changed in
diagenetic processes, primarily recrystallization, are dominantly of organogenic derivation.
Their amount varies from 30% to 55%. The orthochem (cementing constituent) is
coarse—crystalline calcite—sparite. According to Folk's (1974) three—component diagram
for mixed carbonate—clastic sediments (Fig. 4), the examined limestone correspond to
"impure allochemical limestone". Also, according to Folk's classification from 1959,
these limestones are defined as "sandy biosparites”.

Mechanical, optical, instrumental, and chemical methods establish characteristics of
the matrix enclosing coarse, medium- and fine—grained clastics. These uncemented or
slightly cemented rocks are texturally gravel-sand-siltstone—clay systems. Depending on
the component rates, the rocks are identified as gravely sand, sand, silty sand, and
silty/sandy clay (Konta, 1969; Fig. 5).

According to their composition, these rocks are defined by the clastic compo-
nent/calcite ratios. The clastic component varies from 60% to 97%, and calcite from 3%
to 40%. If the clastic component exceeds 50%, these rocks fall into the area of terrigene
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sediments in Folk's (1974) three—component diagram for mixed carbonate—clastic rocks
(Fig. 4).

CLASTIC COMPONENT GRAVEL
KIIACTHYHA KOMIIOHEHTA IMILYHAK
0 100

~
N\ %
AN VAR
. e — —————)-0 10, y 0
0 10 20 30 40 50 60 7 8 9% 100 0 10 20 30 40 50 6 70 8 9 100

ALLOCHEM ORTHOCHEM SILTSTONE SAND
AJIOXEM OPTOXEM AJEBPHT ITECAK

Fig. 4. Three—component diagram of clastic compo- Fig. 5. Three-component diagram of gravel-sand—

nent-allochem-ortochem  (Folk, 1974) with -siltstone (Konta, 1969) with positions of in-
field of investigated limestone fragments. A - vestigated medium-grained clastics. V — me-
carbonate rocks; B ~ terrigene sediments. dium-grained clastics from the matrix; » —
Cn. 4. TpOKOMNOHEHTHH JMjarpaM KJIACTHYHA KOM- bedded medium—grained clastics; B — gravel.
noHenra—anoxeM—oproxem (Folk, 1974), ca Cau. 5. TpoXOMIOHEHTHH JujarpaM IUbYHaK—NCCaK—
NO/bEM  HCNIHTHBAHHX KpEYbauyKHX OJIOMAKa. —anespur (Konta, 1969) ca nosuuujaMa HCHH-
A - xapOonaTHe creHe; B — Tepurenu ce- THBAHHX CPE[HO3PHUX KJIAaCTHTa. V — CPCHHh0-
RHMCHTH. 3pHH KJACTHTH H3 MAaTpPHKCAa; m — CIOjEBUTH

CpehO3PHU KIACTHTH; B — 1byHak.

The clastic component of the medium-grained clastic rock from the matrix is uniform
throughout the column; it consists of serpentinite, serpentinized peridotite, and subordinately
gabbro, plagioclase, quartz, and pyroxene fragments, undistinguished from the clastic com-
ponent in limestone fragments. The carbonate part is an allochem, mostly of biogenic rock
fragments. Clastic component from bedded medium and fine—grained clastics is different in
composition; quartz and feldspar fragments prevail over serpentinite fragments.

The clay component, found in all medium— and fine—grained rocks, belongs to the group
of smectite clays (X-ray analysis), specifically magnesian smectite—saponitc (DTA and TGA;
Ivanov et al., 1974). Smectite is the highest in beds at the top of the column.

FOSSIL FAUNA®

The clastic series contains an abundance of fossil remains of different groups: cor-
als, bivalves, gastropods, echinoderms, brachiopods, ammonites, belemnites, etc.

* by J. Mitrovié-Petrovié and V. Radulovié
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The incidence of Echinodermata is the highest with ten species and a subspecies
identified. Irregular echinoderms (eight species and one subspecies) are dominant,
whereas regular ones are represented by only two species. The genus Discoides is the
highest in the number (three) of species, and Holectypus in the number of specimens.
Seven, of the eleven identified taxa, are the first found in Serbia: Heterodiadema lybicum
(Desor) Agassiz, Discoides minimus Agassiz, D. subuculus Klein, D. infera Desor,
Holectypus larteti major Blanckenhorn, Holaster cf. marginalis Agassiz, and Mi-
craster (Epiaster) cf. acutus Agassiz. All of these species are characteristic of the
Cenomanian.

The identified brachiopods are: Monticlarella lineolata (Phillips), Orbirhynchia
oweni . sp., "Terebratula" n. gen. et sp., and Kingena concinna Owen.

Ammonites are represented by two taxa: Puzosia sp. and Turrilites sp.

As the identified species are described more than once in international publications,
presently are given only their photographs and basic information about the material,
stratigraphic position, location, and geographical distribution.

SYSTEMATIC PALAEONTOLOGY
Amonitida®

Order AMMONOIDEA Zittel, 1884

Suborder AMMONITINA Hyatt, 1889
Superfamily DESMOCERATACEAE Zittel, 1895
Family DESMOCERATIDAE Zittel, 1895
Subfamily PUZOSINAE Spath, 1922

Genus Puzosia Bayle, 1878

Puzosia sp.
Pl. I, Fig. 1

Material. One specimen (RD 29) with a diameter of 60 mm, very eroded exter-
nally.

Remarks. Externally, the specimen shows only visible sinuous furrows, which
characterize genus Puzosia.

Order LYTOCERATIDA Hyatt, 1889

Suborder ANCYLOCERATINA Wiedmann, 1966
Superfamily TURRILITACEAE Gill, 1871

Family TURRILITIDAE Meek, 1876

Genus Turrilites Lamarck, 1801

' by D. Rabrenovi¢
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Turrilites sp.
Pl. 1, Figs. 2, 3

Material. Two poorly preserved whorl fragments of different individuals (RD 30,
RD 31).

Description. Shell fragment of turrilitid type of coiling. Transverse section circu-
lar. Ornament is of weakly preserved ribs and tubercles ranged in four rows. Due to its
poor state of preservation, no precise identification is possible, although the specimens
are close to Turrilites costatus Lamarck.

Brachiopoda”

Order RHYNCHONELLIDA Kuhn, 1949
Superfamily BASILIOLLOIDEA Cooper, 1959
Family NORELLIDAE Ager, 1959

Subfamily MONTICLARELLINAE Childs, 1969
Genus Monticlarella Wisniewska, 1932

Monticlarella lineolata (Phillips, 1829)

Pl I, Fig. 4

1854 Rhynchonella lineolata Phillips - Davi&son, p. 98, pl. 12, figs. 6, 10 (non figs. 7-9 =
Monticlarella carteri (Davidson)).

1872 Rhynchonella lineolata Phillips - Pictet, p. 48 pl. 200, fig. 14.

1907 Rhynchonella lineolata Dav. — Karakasch, p. 208, text—fig. 1.

1907 Rhynchonela nova n. sp. — Karakasch, p. 209, text—fig. 2.

1913 Monticlarella lineolata Phillips — Jacob & Fallot, p. 17, pl. 1, figs. 9—-14.

1968 Monticlarella lineolata Phillips — Owen, p. 24, pl. 2, fig. 2 (see for extensive synonymy).

1972 Monticlarella lineolata Phillips — Smirnova, p. 24, pl. 1, fig. 3.

1990 Monticlarella lineolata Phillips — Smirnova, p. 13, pl. 2, fig. 7.

2000 Monticlarella ? cf. lineolata Phillips ~ Sulser, p. 52.

Material. One internal moulds (VR 72/1).

Description. External morphology. Shell small, 88 mm long, 74 mm wide,
5.5 mm thick, rounded triangunal in outline, with moderately convex valves. Maximum
width on anterior third, maximum convexity at midvalve. Beak short, suberect with small
foramen. Beak ridges fairly distinct, short. Shell folded anteriorly. Lateral commissures
slightly arched ventrally, anterior commissure broadly uniplicate with additional rounded
lateral plicae. Shell surface covered with fine capillae.

Internal morphology. As we have only one rycristalized specimen the interior is
not studied.

Remarks. The described species differs from the other Albian—-Cenomanian Monti-
clarella species by its "somewhat terebratulid appearance” (Owen, 1968: 25). It can be

* by V. Radulovi¢ and B. Radulovi¢
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distinguished from the holotype, which is adult and strongly biconvex individual, by its
smaller size and by moderately convex valves.

Distribution. Owen (1968: 26) stated that the range of the holotype from the
Speeton Clay of Knapton, Yorkshire is Lower Albian—Cenomaian and concluded "any
attempt to place an age on the specimen concerned must remain speculative until more
material becomes available". Up to now the precise stratigraphic position of the Speeton
Clay has not been solved. The same author (personal communication, 2001) writes: "It
was a common mistake in the day when Phillips was working, that anything collected
from Speeton or Knapton was assigned to the Speeton Clay". Holotype "is from a lime-
stone matrix similar to that which is found in the cliff sections at Speeton, Yorkshire
and Hunstanton, Norfolk. These beds have a characteristic red coloration which is un-
mistakable and is clearly seen on the specimen of M. lineolata now assumed to be the
type specimen of Fhillips. As to whether or not this species has a range other than that
stated by me (1968) is possible. This could be as great as from the Lower Albian to
Cenomanian”. According to Owen (1988: 77) the Red Rock of the cliff section at Hun-
stanton, Norfolk is Middle to Late Albian in age.

It is known from the Early Barremian of Crimea, Barremian—-Aptian of Georgia, and
Hauterivian—Albian of France.

In Western Serbia the species is found together with Middle Cenomanian Kingena
concinna Owen, which is a stratigraphic marker for A. rothomagense Zone.

Family BASILIOLIDAE Cooper, 1960
Subfamily LACUNOSELLINAE Smirnova, 1963
Genus Orbirhynchia Pettitt, 1954

Orbirhynchia oweni n. sp.
Pl. I, Figs. 5-7

Name derivation. Named after Dr. Ellis F. Owen, competent connoisseur of
Mesozoic and Cenozoic brachiopods.

Holotype. Specimen VR 72/3 figured on Pl. I, Fig. 6, in the author collection of the
Institute of Regional Geology and Paleontology, Faculty of Mining and Geology, Belgrade.

Paratypes. VR 72/2 and VR 72/4 figured on Pl. I, Figs. 5, 7 from the same
locality and horizon as the holotype.

Stratum tipicum. The Middle Cenomanian fine to coarse—grain clasts.

Locus typicus. Planinica, Western Serbia.

Fig. 6. Orbirhynchia oweni n. sp. Serial transverse sections through a specimen VR 72/2. Dimensions
(in mm): L = 173, W = +160, T = 11.6. Middle Cenomanian, Planinica, Western Serbia. Enlargment
of the hinge plates and crural bases are shown above the original strucutres in sections 2.0 and 2.6.

Cn. 6. Orbirhynchia oweni n. sp. Cepuja nonpeunnx npeceka kpos npaMepak BP 72/ 2. Humensuje (y mm):
O =173, II = +16,0, g = 11,6. Cpexwu nesoman, Inanununa, 3ananna Cpbuja. Ysehaue Gpasne
tountie ¥ 6a3e Kpypa Cy MPHKa3aHe H3HAJ OPUTHHANIHHX CTPYKTYpa Ha npecenuMa 2,0 U 2,6.






22 D. Rabrenovi¢, N. Vasié, J. Mitrovié-Petrovi¢, V. Radulovié, B. Radulovi¢ and D. Sre¢kovié—Batocanin

Material. Three specimens from the type locality in Serbia (VR 72/2-4).

Diagnosis. This Orbirhynchia has symmetric or asymmetric anterior commissure,
and 24-28 subangular lows ribs.

Description. External morphology. Medium size shell, subpentagonal in out-
line, and lenticular in anterior profile. Almost equally biconvex or the dorsal valve
somewhat more convex. Maximum width and thickness at the midvalve. Beak suberect
with hypothyrid foramen. Beak ridges indistinct. Ornamentation consists of 24-28 suban-
gular low ribs on each valve. Anterior commissure symmetric or asymmetrically twisted
with right or left side up. In symmetrical shell, fold and sulcus barely developed.

Dimensions of figured specimens (in mm).

VR 72/2: L =173, W = +160, T = 11.6;
VR 72/3 (holotype): L = 18.6, W = 184, T = 11.6;
VR 72/4: L = 4203, W = 215, T = +130.

Internal morphology. Pedicle collar present. Dental lamellae thin, subparallel,
disappearing after the full development of teeth. Teeth massive and smooth inserted at
right angle in the shallow dental sockets. Hinge plates at the beginning subhorizontal,
anteriorly dorsally inclined. Crura fine, falcifer with additional crural plates, persist to
one quarter of the shell length.

Remarks. O. oweni n. sp. differs from other species of Orbirhynchia by its ten-
dency to shell asymmetry. Externally, the species is very close to the Cenomanian
Cyclothyris difformis (Valenciennes in Lamarck) from which it differs in fewer ribs.
It is interesting to note that asymmetry in both species is facultative. The new species
can be distinguished from the Lower Barremian O. asymmetrica Smirnova from
Northern Caucasus by its fewer ribs.

Order TEREBRATULIDA Waagen, 1883
Suborder TEREBRATULIDINA Waagen, 1883
Superfamily TEREBRATULACEA Gray, 1840
Family TEREBRATULIDAE Gray, 1840
Subfamily TEREBRATULINAE Gray, 1840
Genus "Terebratul.." Miiller, 1776; s. 1.

"Terebratula" n. gen. et sp.
PL. I, Fig. 8

Material. One specimen (VR 72/5) from the Middle Cenomanian of Planinica,
Western Serbia.

Description. External morphology. Shell medium in size, 18.6 mm long,
1500 wide, and 9.0 mm thick, elongate oval in outline, moderately biconvex, dorsal
valve somewhat more convex than ventral valve. The maximum width and thickness at
midvalve. Beak short, massive, suberect with mesothyrid circular foramen. Beak ridges
indistinct. Lateral commissures gently curved toward ventral valve; anterior commissure
very wide and low incipiently sulcate.



The Middle Cenomanian Basal Series of Planinica, Western Serbia 23

5 mm

WW/\?\// \ %\\a )
N 4 ”M
VWW

) /) { ) ()
VV\/\—/

L) \ )\ ) v J

53 5 . 58

Fig. 7. "Terebratula" n. gen. et sp. Serial transverse sections through a specimen VR 72/5. Dimensions (in
mm): L = 186, W = 150, T = 90. Middle Cenomanian, Planinica, Western Serbia.

Cn. 7. "Terebratula® n. gen. et sp. CepHja nonpeunrx npecexa xpo3 npuMepak VR 72/5. iumensuje (y mm):
1 =18,6, 11 =150, n = 9,0. Cpenmu neHoMa, [lnanunuia, sanagsaa CpGuja.
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Internal morphology. Pedicle collar present. Cardinal process flat, and short.
Hinge teeth strongly elongated, linguiform, with well-developed denticula. Hinge plates
ventrally inclined. Low crural bases ventrally set at right angle to hinge plates. Crural
processes thick and incurved, subparallel, with sharp ventral ends and thickened at their
dorsal ends. Transversal band low arched. Loop narrow and very short, taking 0.22 of
the dorsal shell length. Terminal points very short.

Remarks. The specimen figured here differs in external and internal characters
from all other known terebratulids. We do not wish to create a new genus and species
based on one specimen only.

Suborder TEREBRATELLIDINA Muir-Wood, 1955
Superfamily DALLINOIDEA Beecher, 1893

Family KINGENIDAE Elliot, 1948

Subfamily KINGENINAE Elliott, 1948

Genus Kingena Davidson, 1852

Kingena concinna O’wen, 1970
Pl I, Figs. 9, 10

1970 Kingena concinna sp. nov. - Owen, p. 57, pl. 5, figs. 6-7; pl. 6, figs. 4—6.
1972 Kingena concinna Owen - Popiel-Barczyk, p. 124, pl. 2, figs. 2.

1988 Kingena concinna Owen — Owen, p. 69, 73, 77, 78, 80, 81.

1997 Kingena concinna Owen — Gaspard, p. 156.

Material. Two slightly damaged bivalved specimens (VR 72/6 and 72/7).

Description. External morphology. Medium size shell elongate oval in outline
with equally and strongly convex valves. In juvenile specimen valves moderately convex,
in adult valves strongly and equally convex. Beak low and erect, foramen small,
mesothyrid, beak ridges short, indistinct. Lateral commissures straight; anterior commis-
sure broad with shallow sulcation. In juvenile specimen dorsal median septum long 0.75,
in adult 0.70 of valve length.

Internal morphology the same as those described for genus (Owen, 1970: 50).
In sectioned specimen the loop is as long as the median septum.

Dimensions of figured specimens (in mm).

VR 72/6: L=102, W=9.1, T=5.6;

VR 72/7: 1.=159, W=150, T=119.

Remarks. The species, as indicated by Owen (1970: 58), differs from other spe-
cies of Kingena in its "extreme convexity or semiglobose outline and general terebratulid
appearance". The representatives of this genus are characterized by the presence of pus-
tules on outer layer of the shell. Our specimens were worn on their surface, and only the
punctae are visible, which is also stated by Davidson (1852: 43) for some French
Senonian forms.

Distribution. Kingena concinna is a typical species from the A. rhotomagense
Zone of Middle Cenomanian of southern England, northern France, and (?) Early Ceno-
manian of Poland (environs of Annapol).
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Fig. 8. Kingena concinna Owen. Serial transverse sections through a specimen VR 72/7. Dimensions (in
mm): L = 159, W = 150, T = 11.9. Middle Cenomanian, Planinica, Western Serbia.

Cn. 8. Kingena concinna Owen. Cepnja nonpeyHsx npeceka kpo3 npumepak VR 72/7. umensuje (y mm):
=159, I =150, n = 11,9. Cpenu nesoman, Inanununa, 3anaxHa CpGuja.
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Echinodermata’

Order HENICIDAROIDA Beurlen, 1937
Family HEMICIDARIDAE Wright, 1875
Genus Heterodiadema Cotteau, 1864

Heterodiadema lybicum (Desor) Cotteau, 1864
Pl 1I, Fig. 1

1862—67  Heterodiadema lybicum Cotteau — Cotteau, p. 522, pl. 1124, figs. 1-14.
1925—26  Heterodiadema lybicum Cotteau — Blanckenhorn, p. 85, pl. 7, fig. la—c.

1966 Heterodiadema lybicum (Desor) — Wagner & Durham, p. 384, text—fig. 286 (la—c).
1985 Heterodiadema lybicum (Agasis & Desor) —~ Bandel & Geys, p. 106, pl. 4, figs. 6-7; tab.
5, figs. 1-2.

Material. One specimen (JM 2/1).

Distribution. Cenomanian of Palestine, Jordan and Serbia (Planinica); Turonian of
France.

Order ARBACIOIDES Gregory, 1900
Family ARBACIDAE Gray, 1855
Genus Codiopsis Agassiz, 1821

Codiopsis doma Desmarest, 1825

Pl I, Fig. 2
1847 Codiopsis doma Agassiz — Archiac, p. 299, pl. 13, fig. la—c.
1862—67 Codiopsis doma Desmerest — Cotteau, p. 781, pl. 1191, figs. 1-9; pl. 1192, figs. 1-11.
1935 Codiopsis doma Desmarest ~ Smiser, p. 34, pl. 2, figs. 9a—, 10
1966 Codiopsis doma Desmarest — Wagner & Durham, p. 412, text-fig. 308 (1b-g).
1985 Codiopsis doma Desmarest — Geys, p. 141, pl. 4, figs. 6-9; pl. 5, figs. 3-7.

Material. One specimen (JM 2/2).

Remarks. Although the specimen is damaged, the species could be determined
with certainity because of the morphological features of ornamentation on oral side. The
species is an important stratigraphical marker of Cenomanian age. It has been known in
Serbia only from the Cenomanian sediments of Kosmaj so far.

Distribution. Cenomanian of France, Belgium, Algeria, and Serbia (Kosmaj,
Planinica).

Order HOLECTIPOIDA Duncan, 1889
Suborder HOLECTYPINA Duncan, 1889
Family HOLECTYPIDAE Lambert, 1899
Genus Holectypus Desor, 1842

* by J. Mitrovié—Petrovié
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Holectypus larteti major Blenckenhorn, 1925-26
Pl. 11, Fig. 6

1925-26  Holectypus larteti var. major nov. v. — Blanckenhorn, p. 91, pl. 7, fig. 12.
Material. Nine specimens (JM 2/6).
Remarks. Species is represented with greatest number of specimens and all of

them are well preserved.
Distribution. Cenomanian of Palestine, and Serbia (Planinica).

Family DISCOIDIDAE Lambert, 1899
Genus Discoides Parkinson, 1811

Discoides minimus Agassiz, 1840

PL II, Fig. 3
1862-67  Discoidea minima Agassiz - Cotteau, p. 33, pl. 1012, figs. 143.
1935 Discoides minimus Agassiz — Smiser, p. 38, pl. 3, fig. 5a-d.

Material. Five specimens (JM 2/3).
Distribution. Cenomanian of France, Belgium, and Serbia (Planinica).

Discoidea infera Desor, 1858
PL. II, Fig. 5

1858 Discoidea infera Desor - Desor, p. 176, pl. 7, fig. 4.
1862-67  Discoidea infera Desor — Cotteau, p. 37, pl. 1013, figs. 1-9.

Material. One specimen (JM 2/5).
Distribution. Cenomanian of France, and Serbia (Planinica).

Discoides subuculus Klein, 1734

Pl 1I, Fig. 4
1858 Discoidea subuculus Klein — Desor, p. 176, pl. 24, figs. 1-4.
1862-67  Discoidea subuculus Klein - Cotteau, p. 23, pl. 1009, figs. 8-16.
1955 Discoidea subuculus Klein (in Leske) — Szorenyi, p. 187, pl. 4, figs. 7, 8, 10-17, 21.

Material. Four specimens (JM 2/4).
Distribution. Cenomanian of France, Belgium, Germany, Swiss, England, and
Hungary.

Suborder ECHINONEINA Clarck, 1925
Family ECHINONEIDAE Agassiz & Desor, 1847
Genus Echinoconus Breynius, 1847
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Echinoconus rothomagensis d'Orbigny, 1853-60
Pl II, Fig. 8; Pl. I, Fig. 4

1850-60  Echinoconus rothomagensis d'Orbigny — d'Orbigny, p. 509., pl. 993, figs. 1-6.
1983 Echinoconus rothomagensis d'Orbigny — Mitrovié-Petrovié, p. 208, pl. 1, fig. 2a—c.

Material. Two specimens (JM 2/8, IM 2/12).

Remarks. Genus Echinoconus has wide distribution both in our country and
abroad. It is known from the Albian, Cenomanian and Senonian sediments. In Serbia it
is found in four out of five localities with echinoid fauna.

Distribution. In Serbia the species is found in Cenomanian sediments of Rajac
and Albian-Cenomanian rocks of Kosmaj. Outside the country it is known from France,
Belgium, England, former SSSR, Tunisia, India, and USA.

Genus Pygopyrina Pomel, 1883

Pygopyrina desmoulinsii Archiac, 1847
PL. II, Fig. 7

1847 Pyrina desmoulinsii Archiac — Archiac, p. 297, pl. 13, fig. 4a—d.
1862—67  Pyrina desmoulinsii Archiac — Cotteau, p. 476, pl. 981, figs. 7-11.

Material. One specimen (JM 2/7).
Distribution. Cenomanian of France, and Serbia (Paninica).

Crder HOLASTEROIDA Durham & Melville, 1957
Family HOLASTERIDAE Pictet, 1857
Genus Holaster Agassiz, 1836

Holaster nodulosus Goldfuss, 1863
Pl. III, Fig. 2

1847 Holaster nodulosus Agassiz — Archiac, p. 296,
1935 Holaster nodulosus Goldfuss — Smiser, p. 66, pl. 7, fig. 2.
1966 Holaster nodulosus Golgfuss - Wagner & Durham, p. 528, 529, text—fig. 416 (Sa—c).

Material. One specimen (JM 2/10).
Distribution. In Serbia, the species come from Albian—Cenomanian sediments of
Kosmaj and Planinica. Outside Serbia it is known from the Cenomanian of Belgium.

Holaster cf. marginalis Agassiz, 1836
Pl. 101, Fig. 1

1853—60  Holaster marginalis Agassiz — d’Orbigny, p. 109, pl. 819, figs. 1-6.

Material. One specimen (IM 2/9).
Remarks. On the posterior half of the aboral side the shell is missing, and on the
oral side the external shell layer is eroded so that the ornamentation is not preserved.
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Thus the species could not be determined with certainity, although by available
characteristic completely corresponds to Holaster marginalis Agassiz.
Distribution. Cenomanian of France, and Serbia (Planinica).

Order SPATANGOIDA Claus, 1876
Suborder MICRASTERINA Fischer, 1966
Family MICRASTERIDAE Lembert, 1920
Genus Micraster Agassiz, 1836

Micraster cf. acutus Agassiz, 1836
PL. 111, Fig. 3

1858 Micraster (Epiaster) acutus Agassiz — Desor, p. 360, pl. 41, figs. 1-4.
1853-60  Epiaster crassisimus d’Orbigny — d’Orbigny, p. 194, pl. 860, figs. 1-8.

Material. One specimen (JM 2/11).

Remarks. Due to the considerable damage of the external shell layer in the
anterior end of the aboral side and marginal end of the oral side the species could not be
precisely determined, but it most resembles Micraster (Epiaster) acutus Agassiz.

Distribution. Cenomanian of France, and Serbia (Planinica).

PALEOECOLOGY"

Cenomanian fauna of Planinica, as bottom—dwelling life, is classified into epifauna,
endofauna living at the sandy sea floor or nekton.

The epifauna includes representatives of both vagile and sessile benthos. The former
consists mostly of Echinoidea (Codiopsis, Heterodiadema, Holectypus, Discoides, Py-
gopyrina) and the latter are brachiopods. Juvenile rhynchonellids were attached by ped-
icles to the substrate, and adults had relatively small foramen indicating thin pedicles in
transition to a supported mode of life. Terebratellids were briefly attached by pedicles to
the solids, limestone fragments on the sea floor.

The endofauna includes several echinoderm genera, which lived buried shallow in
the substrate (Holaster, Micraster).

Ammonites had the living mode of nekton.

The described fauna of ammonites, brachiopods and echinoids is found in me-
dium~-grained and sandy clastics, which formed the matrix of breccia—conglomerate. The
Middle Cenomanian fauna of Planinica most likely populated very shallow transgressive
sea bottom of an littoral rather than sublittoral area.

Ager (1965) maintains that this type of the sea floor of detrital sediments is char-
acteristic of the Cenomanian transgression.

Associated with this environment are mainly rhynchonellids with weak fold and sul-
cus and asymmetrical shell, because high water mobility rapidly carries away the used
water. Terebratullid specimens also have weak folds and sulcuses. This can be an expla-

* by J. Mitrovié—Petrovié and V. Radulovi¢
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nation for the atrophy of one of the two aperture systems and the occurrence of asym-
metrical shell in rhynchonellids.

Different in feeding habits are depositovores (majority of irregular echinoids), sus-
pensivores (Brachiopoda), herbivores (some irregular echinoids, such as Codiopsis), and
predators (ammonites).

The relatively good preservation and the absence of mechanical damages suggest a
likely short transport of shells from their living area.

The systematic composition and the morphologic features of the found fauna indicate a
stenohaline environment of normal salinity, high water temperature, and loose—sand sea floor.

BASAL SERIES DATING”

Markovié¢ & Andelkovié¢ (1953) and Andelkovié¢ (1978) date the basal con-
glomerate or the basal series as Albian-Cenomanian.

The basal series is made up of thick coarse clastics and beds and interbeds of me-
dium- to fine—grained clastic rocks. The thick coarse clastics enclose limestone frag-
ments in medium—grained sandy matrix.

Limestone fragments (micrite and fine sandy packstone) contain only corals and small
planktonic foraminifers from which the Albian-Cenomanian species Praeglobotruncana
delricensis (Plummer) is identified but could not be used in a finer dating. Limestone
fragments are obviously older than the matrix (sandy and slightly cemented me-
dium-grained clastics), most likely of the Late Albian—Early Cenomanian age.

Matrix of thick coarse clastics yielded an abundant assemblage of different fossil
groups (ammonites, brachiopods, echinoids). It is accurately dated as Middle Cenomanian
{(A. rhotomagense Zone) using the brachiopod species Kingena concinna Owen and in-
ferred the same age for the entire series.
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PE3VME

CPENIHLOIIEHOMAHCKA BA3SAJIHA CEPMJA INTAHMHHUINE
(BAITATHA CPBHJA)

YBOJ

HN3yuaBana GaszanHa cepHja ropmbe KpeJie NPeficTaB/beHa rpyGO3pHUM, CPERO3PHHM
“ (pPUHO3PHAM KJIAaCTMTHMAa, OTKpHBEHa je y BHIlle JOKamuTera koj CrpyraHuka H
Thnanunune. Cepnja KyiacTUTAa JIEXH AMCKOPHI@aHTHO NPEKO JYPCKHX CEpIIEHTHHHTA, Majja
MUPEKTaH KOHTAKT Ha W3ydaBaHOM Npocduny Huje oTkpuBeH. OfHOC Halerama KijacTuTa
[IPEKO PENIATUBHO VCKE KOPE paclajamha ceplieHTUHNUTA youeH je 50 m ceBepHuje.

Cepujy 6a3aHAX KJIacTHTa TOpH:E Kpefle AeTalbHuje cy wiydapanu Markovié &
Andelkovié (1953) u3pBOjMBIIM je MO HMEHOM "KOHIJIOMEPATH TONT-IEHOMAaHA".
IIpexo oBe cepHje Jiexe LIEHOMAHCKH JIAOPIHM H JIATIOPOBHTH KPEeYHhalld H3 KOjHX CY
noMeHyTH ayTopu ommcanmu 30 Bpcra IpHNajHHKa pasiHYMTHX Ipylla OpraHu3ama
(ukospaka, aMOHMTA, KOpala, jeXXeBa ¥ OpOUTOJINHA).

JUTOJOMKMU CTYE N IIETPOJIOTNJA BA3AJTHE CEPUJE

ITopenx Tpace HoBor myrta mrto Bogu of Crpyranuka npeko ITnauumune po Pasne
rope, kox cena IlnaHuHMNEa, OTKPHBEHH Cy CERUMEHTH (a3allHe cepHje ropme xpene (c.
1). Usrpabenn cy op 6aHaka rpy0OKNacTHYHHMX CEMMEHaTa H clojeBa M IpoOcCiojaka
cpenmo3pHuX (y RomeM Jienty cryla) u huHO3pHEX KiaacTuTa (y FropmeM Aeny cryba) (ci.
2). JeGmuua Ganaka rpyCoOKIIacTHTa ce CMalbyje Of CTapujux ka miuabmuM, a pebimuna
crojeBa CpegmO3pHUX M (hUHO3pHUX Knactura pacre. Takobe, y rpanyiaoMeTpHjcKOM
CMHCTY, YOWBHB je TpeHJ oOnafiamkha BeIHYHHe (pparMeHaTa M 3pHA Off CTapHjUX Ka
miabuMm ceguMenTiMa. OBakBa BEpTHKANHA JUCTPUOYIHja Y CEAUMEHTOIIOUIKOM CMHUCIY
yKa3yje Ha ynajbaBambe TPaHCTPECHBHE FPaHUIlEe ¥ BpEMEHY U IIPOCTOpY.

Ilerpononika ncmMTHBaLA Cy YKa3asia Ha M3BECHE CIIEIMHIHOCTH 6a3aiHe cepHje, Koje ce
ornepajy y cnepehiem: a) ¢parmentét y rpyCOKIacTHTHMa Cy NPEACTA/LEHH OIOMIfMA
Kpeumbaka; 6) MaTpuKc rpyGOKIIACTHYHUX CCRUMEHATA je cnaGo Be3auy CPeibO3pHH KIIACTHT
(MECKOBUTH  CEMUMEHT); II) YCIOJeHH CPEIbO3PHM M (DHHO3PHM KIIACTHUTH MpPECTARIBA]Y
HeBe3aHe CellUMEHTe; 1) npeoniabyjyha TepureHa KOMIOHEHTa KOJ| CPEHbO3PHHX KIIACTHTA
BOAM IIOPEKJIO Off CEPICHTHHWTA, M €¢) MHHEPATH TMIMHA, YTBPHCHH Y CBHM CPERE-O3PHEM U
(PMHO3PHMM KJIaCTHTHMa IIpUIIafiajy MarHe3HjCKOM CMEKTHUTY — CallOHHTY.

I'pyCoxsnacTuyey ceMMeHTH, Kao IITO je Beh HcrakHyTO, M3rpabeHu cy on omio-
MaKa Kpeumaka "yBalbaHUX" Y CpelhO3pHO-TIECKOBUTH MaTpuKce. IIpema cacraBy u
CTPYKTYPHHM KapaKTEPHCTHKaMa MOry ce fedMHHCATU Kao "Kpedhayku Gpedo—KOHTo-
MepaTH". Y cpeqmO3pHOM—NIECKOBUTOM MAaTpHKCY HabeHa je omucaHa ¢ayHa aMOHHTa,
6paxHonoya u jexesa.

OpnoMuu Kpedmaxa €y Haj3acTyIUbCHHjH CacTOjak OBE CepHje, IhHUXOBE JHMEH3H]a
ce kpehy ong 5 ma mo 40 cm (cn. 3). Ilopex oyioMaka Kpeymaka, CIOPafUYHO €& MOTY
3ana3uTd foOpo 3a00JL€HH BaJIyTIM CEPICHTHHUTA, He Behu off Hekomuko cm. CreneH
3a00/LCHOCTH OANIOMAaKa KpeudmaKa je Hu3ak MMajyhu y Buay, Tpe cBera, IPERHCIIOHH-
PaHOCT OBe CTCHe Ha (DHU3NIKO M XEMHjCKO pachafame. Ta xapakrepucTika Kao u cnala
COPTUpPAHOCT, ynyhyjy Ha BPIIO GIMCKO HCXONMINTE MaTepHjana. Y OfIOMIIMMA KpeUmhaka
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(MUKPUTH ¥ (PHHO NECKOBUTH NEKCTOH) HabeHH Cy caMO KOpaJid M CHTHH IUIaHKTOHCKH
¢opamunucdepu (Praecyclotruncana delrioensis (Plummer)).

ITetrposioniKa MCIIMTHBaKa KpeuhaiyKHX OJIoMaKa yKa3lyje Ha HHXOBY MCTOBPCHOCT,
Tj. y IBMMa HHUCY 3allaxXeHe HUKAaKBe MHUKpOdalujaite pasivke Kpos 1eo cTyl. Y ocHOBH,
OBH Kpeumalld cy m3rpabens off KapOOHaTHOr M KIaCTHYHOT Marepdjana. Cappxaj
KnacTHYHe KoMIoHeHTe ce kpehe o 18 10 29% u yrnaBHOM je NpefcTaBbeHa NIECKOBHTOM
dpaxmmjom. Cnopaguuso ce cycpehy 3pra Beha of 2 mm, a Meby muMa npeosnabyje
NpHUCYCTBO OJYIOMaKa CEPICHTHUHUTA M CEPIEHTHMHHCAHOI NEPHAOTUTA, a CJEE, 3HATHO
Mam€ 3aCTYIULEHH, OJIOMIMM rafpa H MOHOMIHEPAJIHH OJUIOMIIM IUTArMOKIIaca, IMpOKCeHa
u xsapua. KapOoHaTHM pAe0 cTeHe, Y MHMHEPAJIOMIKOM CMHCHY, je KaJUUTCKU. Y
CeTUMEHTOJIOUIKOM IIOIJIENY NPEACTABIbEH je aoXeMHUM (YHYTapGaceHCKMM) CAacTOjIMMA
OPTOXEMOM. AJIOXEMH CACTOjIM, HAKO AOCTAa HapyIIEHH yCle]| AMjareHETCKIX IPoileca, pe
cBera IpeKpHCTATH3allje, JOMHHAHTHO Cy OopraHoreHor nopekna. Ibuxos cajpxaj je y
rpannniama off 30 o 55%. OpToxeM (cacTojak y CBOJCTBY IEMEHTA) je KPYITHOKPHCTAIACTH
kammt — crnapur. [Ipema Folk—oBoM (1974) TpOKOMIIOHEHTHOM AHjarpaMy 3a McIIaHe
KapOGOHATHO-KJIACTHYHE CefuMenTe (C/1. 4) MCIMTHBAaHH Kpeumbali ce JehHHHMIIY Kao
"HEUHCTH aJIOXEMHjCKH Kpeumamu”. Takobe, npeMa Folk —oBoj knacucdukaruju us 1959.
rofi. OBH Kpeumally ce e(PUHHUNIY Kao "NEeCKOBHUTH GHOCapuTH".

Kapakrepucruke MaTpukca rpyOOKIACTHYHHX, CPENELO3PHMX U (PMHOBDHMX KJIaCTHTa,
yTBphEHE Cy MEXaHMIKHM, OIITHYKHM, HHCTPYMEHTAITHUAM ¥ XeMHjCKHM METOaMa HCIIMTHBAbA.

OO63upoM f1a ce pagu O HEBE3aHMM WIM CJa0OBE3aHUM CETUMCHTHMA, TPaHYIO-
METpHjCKMM MCIHTHBalbAMa YTBPHEHO je, Y CTPYKTYPHOM CMHCIHY, Jla C& pajd O CHCTe-
MHMa Ha pellalyji IJbYyHaK—-HecaK—ajJeBpUT-TIHHA. Y 3aBHCHOCTH Off cafipXaja KOMIOo-
HEeHaTa, CERMMCHTH Cy OfpehbeHH Kao IIJBYHKOBHTH IECKOBM, NECKOBH, aJCBPUTCKH
NIECKOBH U alleBpHTCKO~-TieckoBHTe riuHe (Konta, 1969; cn. 5).

Ilpema cacTaBy OBHM CCRMMEHTHM CYy CHCTEMH AC(PHHHCAHM Pa3IMYUTAM ONHOCHMA Y
OKBHpPY pellalje KJIaCTHYHa KOMIIOHeHTa—KammT. Cafpiaj KJIacTHUHE KOMIIOHCHTE Ce
kpehe ont 60 no 97%, a xamumra of 3 5o 40%. OG3upoM a je cagpXaj KIIacTHUHE KOMIIOHEHTE
Behu on 50% OBH CeJiMMEHTH Nafajy y moJbe TepHreHHX cemuMeHara Ha Folk—oBoM (1974)
TPOKOMIIOHEHTHOM JiHjarpaMy 3a MelllaHe KapGOHaTHO—KIIaCTHYHe ceffuMenTe (1. 4).

KnacrtnyHa KOMIIOHEHTa KOJ CPEfbO3PHUX KJIAaCcTHTa U3 MaTPHKCA je MCTOBPCHA Y
HeJoM CcTy0y Tj. msrpabeHa je of OAJIOMaKa CEpNECHTHHHTA, CepIECHTHHHUCAHNX
HEepUAOTHTA, NIoApebeHo off ofyioMaka rabpoBa, INIarkoKiaca, KBaplia 1 IMpPOKCeHa M He
pa3idKyje ce Off KJIacTHYHEe KOMIIOHEHTE Y KpedmhaukuM ofnoMimMma. KapGoHaTHH fieo
CTEHE je aJOXeM M YIVIaBHOM ce pajgu o OuoreHmM opnomiuMma. CacraB KiacTHUHE
KOMIIOHEHTE M3 YCJIOjEHMX CPe[IbO3PHHMX M (PHMHO3DHHX KJIAacTHTA je Apyraddjd, HaHMe,
npeonabyjy ofnoMuy KBapua 1 ¢erpcnara Hajj OAJIOMIMMA CepIIeHTHHUTA.

I'mnnoBuTa KOMNOHEHTa, KOHCTaTOBaHA Y CBHM CPENH-O3PHUM M (PHHO3PHHM CEelH-
MEHTHMa, IIPUIajia TPYNN CMEKTHTCKUX [MHHA (PEHATEHCKA aHalnu3a) H TO MarHe3njcKoM
cmekTTy — canoHuty ([ITA u TT ananu3za; Ivanov et al.,, 1974). Hajsehu cappxkaj cMek-
THTa KOHCTATOBaH je y CJI0jeBMMa IIPH BPXY cTy0a.

HNAJIEOHTOJOMKE OCOBHUHE ®PAYHE

Cepnja xnactura y ce6u cafipku MHOro (pOCWJIHHMX OCTaTaKa pasJIMIMTHX Ipyla:
KOpaJa, IIKOo/baKa, Iy:KeBa, eXMHOficpMaTa, 6paxnornoya, aMOHHTa, OeJIEeMHHTA HTH.
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IpencraBHuIM eXHHONEPMATA CY HajOpojHuUjH, unerTHduKkoBano je 10 Bpcra ¥ jeina
nopspcra. JoMuHHpajy HenpaBUIHM jexxeBd (8 Bpecra u 1 mopBpeTa), JOK CY NPaBHIHK
IpencTaBbeHH caMo ca 2 Bpcre. Pox Discoides ce ogivkyje Hajsehum GpojeM Bpera (3), a
Holectypus najsehuMm GpojeM npuMepaka. Off yKynHo nHpeHTH(HKOBaHMX 11 TakcoHa, 7
je nio mpBu nyT npoHabeno y CpGujn: Heterodiadema lybicum (Desor) Agassiz, Discoi-
des minimus Agassiz, D. subuculus Klein, D. infera Desor, Holectypus larteti major
Blanckenhorn, Holaster cf. marginalis Agassiz wu Micraster (Epiaster) cf. acutus
Agassiz. CBe noMeHyTe BpCTe Cy KapaKTEPHCTHYHE 33 HEHOMaH.

On ©6paxmonopna unpgeHTudnKoBHU cy: Monticlarella lineolata (Phillips), Orbi-
rhynchia oweni n. sp., "Terebratula" n. gen. et sp., u Kingena concinna Owen.

AMOHNTH CYy NIPEACTABIBLEHY Ca [Ba TakcoHa: Puzosia sp. u Turrilites sp.

C o6supoM nma cy upeHTUdOKOBaHE BpCTe BHIE NyTa OIMCHBAHE Y CBETCKO]
JIUTEPaATYpPH, Y OBOM pafly cMo fanu camo dororpacuje 1 OCHOBHE NOJATKE O MaTepHjay,
cTpaTUrpacdcKOM MOJIOXKajy, MECTy Hanacka U reorpadckOM PaclipoCTpamerby, AOK Cy Y
CPIICKOM TEKCTY IIPHKA3aHA CaMO HOBH OPaXUONIOACKA TAKCOHH.

Brachiopoda®

Peg RHYNCHONELLIDA Kuhn, 1949
Handamunuja BASILIOLLOIDEA Cooper, 1959
®amunuja BASILIOLIDAE Cooper, 1960
ITopdammnuja LACUNOSELLINAE Smirnova, 1963
Pon Orbirhynchia Pettitt, 1954

Orbirhynchia oweni n. sp.
Tab. I, cn. 5-7

Mopexno nHasuea. MMe je pato y yacr gp Ellis F. Owen, BpcHOr nosHaBaona
ME3030jCKHX ¥ KEHO30jcKux Gpaxuormojia.

Tuncku cinoj. CpenmolieHOMaHCKH I'py6H KJIaCTHTH.

Tuncku nokanurer. [Inanuunna, 3anagna CpGuja.

Xonorum. VR 72/3, Tab6. 1, c. 6, y ayTopoBoj Koneximju MHCTHTYTa 32 perHoHaIHy
TEOJIOTH]y ¥ naseodTonorujy, Pynapcko-reonoukor gaxkynrera, beorpan.

ITaparunoBu. VR 72/2,72/4, Ta6. 1, cn. 5, 7.

MarTtepujan. Tpu npumepka us Tunckor gokanurera. (VR 72/2-4),

Hujarnosa. Osa Orbirhynchia moceayje YHUILTHKATHY MAM aCUMETPUYHY PNy
KOMHCYPY.

Onuc. Cnosamma Mopdonoryuja. Jbymrypa cpefisse BelH4HHE, cyGUeTOyra-
OHMX KOHTYpa, COMMBACTOT IIpefmer nmpocdmna. Kammm ckopo HORjeAHAKO HCIYMICHHU,
WK OP3aNHy KalaK HelITO BHIE ucnymueH. Jbymrypa HajuiMpa U HajBHIIE MCIyTYeHA
no cpepunn. Kibyn cira6o nosujeH ca nogreMennM ¢opameHoM. TemeHu rpeGeHn HejacHO
uspaxend. OpHaMeHTHKa CBAaKOT Kallka ce cacToju of 24—-28 cy6yrnacTux 4 HUCKUX pe-
Gapa. Ilpenmwa KOMHCypa YHHIUIMKaTHA HIM aCHMETPHYHA Ca H3[UCHYTOM NECHOM WIH
jeBoM crpatoM. Koji yrumnmkaTHe Jbymirype rpeGeH H CynKyc cnabo pa3BUjeHH.

* B. Pagynosuh u B. Pagynosuh
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JumeH3Huje NIpUKa3aHUX NpuMepaka (y mm).
VR 72/2: 4 =173, 1l = +16,0, g = 11,6;
VR 72/3 (xonotun): 1 = 18,6, 1 = 18,4, 1 = 11,6;
VR 72/4: I = +20,3, I = 21,5, n = +13,0.

YuyTpamma Mopgonoruja. OKOBpaTHHK ApUIKE NpHCyTaH. 3yOHE IUTOYHLE
TaHKE, cyOnapanelne, HeCTajy mpe HNOTHOyHOr pa3suha 3yOa. 3yOu MacuBHHM H TIaTKH,
yaase TOJ NMPaBHM YIJIOM Y IUTUTKe 3yGHe jame. BpaBHe rutounurie y noyeTky cyGxopu-
30HTANHE, VHAmpeJ MocTajy fop3anHo uckomene. Kpype cwune, danmudepse ca fo-
JAaTHAM KPypaJHHM IUIOYHIIaMa, AYTe jeAHy YETBPTHHY JyXXMHE JOP3a/HOT KallKa.

MIpumexn6e. Hopa Bpcra pasimikyje ce o ocTanux IpeAcTaBEkKa pofia Orbirhynchia io
aCHMETPHUYHO] JbYIITYypd. Ilo criosbalmuM KapaKTEpUCTHKaMa, Kao IITO je acHMETpHYHA
JLYIITYpa, BPCTa BeOMa JIMYM Ha 1ieHoMaHCKy Bpcty Cyclothyris difformis (Valenciennes in
Lamarck) of xoje ce pa3nukyje 1o MameM Opojy pebapa. IHTepecaHTHO je HallOMEHYTY
ia je acumeTpudHOCT KO obe Bpcre HeoGaBesyjyha. O. oweni n. sp. ce pa3iHKyje Of
nowobapemcke O. asymmetricaSmirnova ca CespeHor KaBka3za 1o MameM 6pojy pebapa.

Pex TEREBRATULIDA Waagen, 1883

ITonpen TEREBRATULIDINA Waagen, 1883
Hapdpamunuja TEREBRATULACEA Gray, 1840
damunuja TEREBRATULIDAE Gray, 1840
Tlogdamunuja TEREBRATULINAE Gray, 1840
Pop "Terebratula" Miiller, 1776; s. 1.

"Terebratula" n. gen. et sp.
Tab. I, cu. 8

Martepujan. Jegan npumepak (VR 72/5) u3 cpenmwer neHomana Ilnanunune, 3a-
nagHa Cp6uja.

Omnuc. Cnomammka Mopdonoruja. Jbymrypa cpemsux guMeHsuja, 18,6 mm
ayra, 15,0 mm mmpoka u 9,0 mm geGena, u3ayxRkeHO—OBajJIHe KOHTYpe. Kamnmu ymepeHo
HCIYITYeHH), KOp3aJHM Kamnak HEINTO BHINe MCIyM4YeH off Aop3aiHor kamka. Jbymrypa
HajimMpa M RHajaebmba 1o cpepuHd. KibyH KpaTak, MacHBaH, IOBHjEH, ca OKPYIJIHM Te-
MeHHM ¢dopameHoM. TeMmenu rpebenu HejacHu. BouHe kKomucype Gnaro noBujeHe mpeMa
BEHTPAJIHOM KaIKy; IIpe/ilba KOMHICYpa jako IMMPOKO 1 6naro cysikaTHa.

YryTpamma Mopdonoruja. OKoBpaTHUK JIpIIKe IpUCyTaH. BpaBHH H3pamTaj
paBaH M KpaTaK. bpaBHH 3y0H jako M3JyX€HH, je3udactu ca JoOpo pa3BHjeHAM 3yOn-
huma. BpasHe mwiounne BeHTpanHO uckouleHe. Hucke Ga3e kpypa Hajexy IOX IpaBHM
YIJIOM ca BEHTpaiHe cTpaHe Ha OpaBHe miounne. KpypanHu uspamraju nebean u 1o-
BHjcHH, cyOnapasnesiny, ca OIITPHM BeHTPAJIHHM H 3afeG/baHuM JIOP3aJHAM KpajeBuMa.
ITonpeuyna Tpaka nersbe HUCKO 3acBobeHa. IleTipa ycka u Beoma KpaTka, ayra oko 0,22
Ry>XHHe fop3anHor kanka. Kpuna netibe BeoMa KpaTka.

IIpumen6e. Omucann npuMepak ce pa3iMKyje, Kako IO CNOJbAlIbHM, TaKO H IO
VHyTpallllbMM KapaKTepHCTHKaMa Off CBHX JIO cajia MO3HaTHX TepebpaTyiuia. 3a cafia HICMO
XeJIeNH Jia YBOJMMO HOBH POJ M HOBY BpPCTY Ha OCHOBY CaMO jEIHOT pacrioJIOXHBOT
[IpAMEpKa.
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NNAJIEOEKOJIOHNIKE OJJIHUKE

IenoMmancka ¢payna Ilnanvrure ce Ha OCHOBY OfHOCA IpeMa NOUIO3M MOXKe CBPCTAaTH Y
emmdayHy, eHocdayHy Koja je Oiia Be3aHa 3a IECKOBATO MOPCKO JTHO H HEKTOH.

Y oxksupy ermcayHe MMa ImpejcTaBHMKA M BarWIHOr M cecunHor Genroca. IIpBoj
rpynu npunanga Behuna Echinoidea (Codiopsis, Heterodiadema, Holectypus, Discoides, Py-
gopyrina). ¥ ppyry rpymy cnagajy Gpaxuononu. Miajie MHIHBHAYe PHHXOHEIHAA Cy OmIe
npuuspuiheHe 3a nopnory momohy ppmke. Ofpacie MHAMBHAYE Cy HOCEfOBane peja-
TUBHO MajH (OopaMeH KOjH yKasyje Ha Tamy JPIIKY H IIpejia3 Ha nopynupyjyhy HauuH
xuBoTa. TepeOpaTyIuau Cy LeNOor XHUBOTAa OWIM NMpHUYBpIIhEHM JpPIIKOM 3a 4BPCTE
HpefMeTe, OJNIOMKE Kpedhaka Ha MOPCKOM JHY.

Eupodaynu npumagajy HEKONHKO €XMHONCPMATCKHMX pojoBa KOjH Cy Ce JOCTa
IUTATKO 3aKONAaBaJH Y MOAJIOrY Ha Kojoj cy xusenu (Holaster, Micraster).

AMOHHTH Cy BOJHIH HEKTOHCKH HaUHH XHBOTA.

Onucana ¢ayHa aMoHMTa, OpaxvoNlOfa M jexeBa HabeHa je y cpemHO3pHHM H
TICCKOBUTHUM KJIACTHTHMa KOjH Cy (POpPMHpAJIM MATpUKC Opeyo—KOHITIOMEPATHMa.
INomynanuja cpepmer neHoMaHa IInanuHUIlE HajBepoBaTHHje je HacebaBaja BeOMa
[IUTKO TPaHCIPECHBHO MOPCKO JIHO JIMTOpana, pe Hero cybmuropana.

Ager (1965) cmaTpa ja je TakaB THII MOPCKOT [IHa ca IpyOouM JETPHTHYKHUM CEJH-
MEHTHMA KapaKTEePHUCTHYaH 3a IICHOMAHCKY TPaHCTPECH]Y.

3a oBaKBY CpEHMHY CY YIJIaBHOM Be3aHH PHHXOHEJIHUIH ca c1abo pa3BUjeHUM CEJIOM
¥ CHHYCOM H aCHMETPHYHOM JBYIUTYPOM jep CHAXHH TIOKPETH BOJe BeoMma Gp30 ojHOCE
uckopuithery Bopy. IlpencraBrunm TepebGparynuga Takobe nocenyjy BeoMa ciraGo u3-
paxkeHO celyIo ¥ cuHyc. MoXKNa Ha OBaj HauM MOXe H Jia ce o6jacHH aTpocduja jeHOT off
7[iBa ynasHa cHCTeMa U I10jaBa aCHMETPHYHE JbYIITYpe KOX PHHXOHETHAA.

ITo wauuHy Wcxpase U3/Bajajy ce Aeno3WTHBOpH (BehMHa HeNpaBWIHMX jeXeBa),
cycniesuBopH (Brachiopoda), xep6uBopu (HeKu HenpaBWIHH jexeBH, Kao Hup. Codiopsis)
M npegaTopy (aMOHHUTH)

Ha ocHOBY penaTuBHO 06pe OYyBaHOCTH H OJCYCTBa TParoBa MEXaHWIKHX MOBPEa MOXKE
€ 3aKJBbYHTH A Cy JBYIITYpe BEpOBAaTHO MPETPIIENIE MakhH TPAHCTIOPT OFf MECTa KUBJLEIba.

Ha ocnoBy cHcTeMarckor cacraBa ¥ MOpGOJNOMKHX OIJiMKa payHe MOXe ce
CMaTpaTH fia je cpefuHa OMila CTEHOXANMHCKa, CAIMHUTET HOpMaJsiaH, TeMIIEpaTypa Bojie
BHCOKA, a THO MIECKOBUTO H PacTepPeCUTO.

CTAPOCT BA3AITHE CEPUJE

Markovié & Andelkovié (1953) u Andelkovié (1978) cMmarpajy na cy 6asannu
KOHIJIOMEpaTH Tj. 1a je Ga3aliHa cepHja anOcKO—-IIEHOMAHCKE CTAPOCTH.,

Basanna cepuja je usrpabena of GaHKOBUTHX IpyOO3pHMX KJIaCTHTa H CJOjeBa H
IpOCIOjaKa CPENHO3PHMX [0 (DHHO3DHHX KJIACTHTa. YKJIOOUM Y GaHKOBATHM
rpy0O3pHEM KIacTHTHMa Cy ONJIOMIHM Kpeuylhaka BE3aHH CPEImO3PHO—IIEKOBHTHM
MaTpHKCOM.

Y opnoMnmMa Kpeumaka (MUKPHUTH M (PHHO NECKOBHTH NEKCTOH) HabeHH cy caMo
KOpalu H TPEeACTaBHUIM CHUTHMX IUIaHKTOHCkHMX ¢opamunudepa, Mehy kojuma je
KOHCTAHTOBaHa anG-IlleHoMaHcKa Bpcra Praeglobotruncana delrioensis (Plummer), a Ha
OCHOBY KOJHX C€ HHjE MOIJIa OIPCANTH HHX0Ba Npelu3Huja crapoct. OYHIiIeqHo je na cy
OAJIOMIM KpedmakKa CTapHju Of MaTpukca ([IECKOBMTH U ClNaGoBE3aHM CpebO3PHH
KJIaCTHTH), 3 HajBePOBATHH]jE Cy TOPH0aNI6GCKO~JIOMBOEHOMAHCKE CTAPOCTH.
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Y matpukcy GaHKOBHTHX rpybo3pHHX KinactuTa Habena je Gorara acomujaiuja
pasnuuuTHX pocwiHMX rpyna (aMoHuTa, Gpaxmonona, jexena). IlpeumsHuja crapoct
MaTpHKca je ofpebeHa Ha oCHOBY OpaxHomnojncke Bpcre Kingena concinna Owen Kao
cpenmolleHOMancKa (A. rhotomagense 30Ha), TakO Ja Ce MOXe 3aKIbYUHTH Ja je H
yuTaBa CepHja HacTajla TOKOM TOT IIepHOfa.

PLATE I TABJIA

Fig. (Cn) 1. Puzosia sp.
RD 29, X1.
Fig. (Cn.) 2. Turillites sp. 1
RD 30, X1.
Fig. (Cn.) 3. Turillites sp. 2
RD 31, x1.
Fig. (Cn.) 4. Monticlarella lineolata (Phillips)
VR 72/1, x2.

Figs. (Cn.) 5-7.  Orbirhynchia oweni n. sp.
5. VR 7272, paratype, sectioned specimen (maparum, ceueHH
npuMepak), X1.2.
6. VR 72/3, holotype (xonotum), X1.2.
7. VR 72/4, paratype (naparum), X1.2.

Figs. (Cn.) 8. "Terebratula" n. gen. et sp.
VR 72/5, sectioned specimen {ceuenw npumepax), X1.2,

Figs. (Ci) 9-10.  Kingena concinna Owen
9. VR 72/6, juvenile specimen, X1.2.
10. VR 7217, sectioned specimen (ceyern npumepax), X1.2.

All specimens are from the Middle Cenomanian (A. forhomagense Zone) of Planinica, Western Serbia. Each
specimen was coated with ammonium chloride before photographing. For brachiopods are shown: a = dorsal
view, b = ventral view, ¢ = lateral view, ¢ = anterior view.

Photogrpah by V. Radulovié

Cau npuMepuy NOTHYY U3 CPeAilber LeHoMaHa (A. rothomagense 3oHa) Ilnanununa, 3anaasa Cpbuja. Ceaku
NpHMepaK je 3anpallHBaH ca aMOHMjyM XJOpHIOM mnpe ¢otorpacducama. 3a Gpaxuonone NpHKa3aHe Cy:
a = Jlop3ajiHa CTpaHa, b = BeHTpaJiHa CTpaHa, ¢ = G0UHa CTPaHa, [ = [pefiba CTpaHa.

dororpacuja: B. Panynosuh.
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PLATE II TABJA

Fig. (Cn.) 1. Heterodiadema lybicum (Desor) Agassiz
M /1, X1.2.
a. aboral side (aGopanna crpana).
b. oral side (opanna crpana).
c. side view (npogmn).
Fig. (Cn.) 2.  Codiopsis doma Desmarest
M 272, 1.
a. aboral side (aGopanua crpaHa).
b. oral side (opanna crpana).
c. side view (upodui).
Fig. (Cn.) 3.  Discoides minimus Agassiz
M 2/3, X1.2,
a. aboral side (abGopanna cTpana).
b. oral side (opanna crpana).
c. side view (npoduxn).
Fig. (Cn.) 4.  Discoides subuculus Klein
JM 2/4, X1.2.
a. aboral side (aGopanua crpaua).
b. oral side (opanna crpana).
c. side view (npocdun).
Fig. (Cn.) 5.  Discoides infera Desor
M 2/5, X1.2.
a. aboral side (aGopanua crpana).
b. oral side (opannua crpaua).
c. side view (npodwun).
Fig. (Cn.) 6.  Holectypus larteti major Blanckenhorn
M 2/6, X1.2,
a. aboral side (aGopasHa crpaHa).
b. oral side (opanua crpana).
c. side view (mpodmn).
Fig. (Cn) 7.  Pygopyrina desmoulinsii Archiac
IM 2/7, X1.2.
a. aboral side (aGopanua crpana).
b. oral side (opanua crpana).
c. lateral view (y3sgyxun npodun).
d. posterior view (monpeunn sanmu npodun).
Fig. (Cn.) 8.  Echinoconus torhomagense d'Orbigny
JM 2/8, x1.2.
a. aboral side (aGopanna crpana).
b. oral side (opanna crpaHa).
c. lateral view (y3mnyxuu npocun).
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Fig. (Cn.) 1.

Fig. (Cn.) 2.

Fig. (Cn.) 3.

Fig. (Cn.) 4.

PLATE III TABJA

Holaster cf. marginalis Agassiz

M 2/9, x1.

a. aboral side (aGopanna crpana).

b. oral side (opanHa crpana).

c. lateral view (yamyxun nmpodpmir).

d. front view (monpevnu npepmsu npodun).
Holaster nodulosus Goldfuss

JM 2/10, X1.

a, aboral side (aGopanna crpana).

b. oral side (opanna crpaHa).

c. lateral view (y3myxu# npodpar).

d. front view (monpeunu npepsu npodun).
Micraster (Epiaster) cf. acutus Agassiz
IM 2/11, x1.

a. aboral side (aGopanua crpana)

b. oral side (opanna crpasa).

c. lateral view (yanyxuu npodmi).

d. front view (monpeun# npejmu npodu).
Echinoconus rothomagense d'Orbigny

JM 2/12, x1.

a, aboral side (aGopanua crpaHa).

b. oral side (opanHa crpana).

c. lateral view (y3pyxum npocmi).
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