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Abstract

The Santonian-Campanian limestones of Nanos Mountain are mainly characterized by
wackestone-packstone with benthic foraminifers, thaumatoporellaceans and rudists. Ru-
dists in growth position are rare and rudist congregations are found only in bouquets with
less than ten individuals. Rudist shells are chaotically deposited in beds and frequently
show signs of bioturbation and erosion. The analyzed sequence from Nanos Mountain
testifies an inner shelf environment in a ramp-like depositional setting. In the lower part
of the sequence, rudist assemblages are characterized by abundant hippuritids and radi-
olitids whereas benthic foraminifers are rare and poorly preserved. In the upper part of
the sequence, rudist assemblages consist of abundant radiolitids and rare hippuritids.
Benthic foraminifers are usually well-preserved and the presence of the Keramosphaerina
tergestina (Stache) is recorded. The vertical distribution of rudist and foraminifer assem-
blages with the presence of K. tergestina reflect sea level changes in an inner shelf
environment during Santonian-Campanian.

Kratka vsebina

Apnenci santonijske in campanijske starosti so zna¢ilni kot tip wackestone-packstone
z benti¢nimi foraminiferami, thaumatoporelami in rudisti. Rudisti v polozZaju rasti so redki
in rudistne skupnosti najdemo v $opih z manj kot desetimi posameznimi primerki. Lupine
rudistov so v plasteh nepravilno razporejene ter pogostno kazejo znake bioturbacije in
erozije. Preuc¢evano zaporedje z Nanosa kaze podobno razporeditev kot na pregibu no-
tranjega $elfa . V spodnjem delu zaporedja je rudistna zdruzba znacilna po Stevilnih
hipuritidih in radiolitidih, medtem ko so benti¢ne foraminifere redke in slabo ohranjene.
V zgornjem delu zaporedja so v rudistnih zdruzbah Stevilni radiolitidi in melostevilni
hipuritidi. Benti¢ne foraminifere so navadno dobro ohranjene. Ugotovljena je bila vrsta
Keramosphaerina tergestina (Stache). Vertikalna razsirjenost rudistnih in foraminifernih
zdruzb z vrsto K. tergestina odraZa nihanje morske gladine v okolju notranjega Selfa v
Casu santonija in campanija.



Introduction

The Santonian-Campanian carbonate
sequence of Nanos Mountain (Western
Slovenia) is characterized by rudist-rich
limestones. Rudist assemblages consist of
individuals from the Radiolitidae and Hip-
puritidae families. The latter has been des-
cribed by Plenic¢ar (1975). Brachiopods,
echinoids and crinoids also occur.

In this area, the colonization of the inner
shelf environment in a carbonate ramp set-
ting during the Santonian-Campanian is cha-
racterized by a medium-high diversity and a
high production of individuals, mainly of Vac-
cinites, Bournonia, Gorjanovicia, Medeella,
Radiolitella, Katzeria and Biradiolites gene-
ra. Several rudist shell beds are present in
the sequence which have been classified in
two shell bed categories: “ Primary Shell Con-
centration” and “Hydraulic Shell Concentra-
tion” as proposed by Kidwell (1991) and
Kidwell & Holland (1991).
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Rudists in growth position are rare and
small bouquets with less than ten individu-
als are present. Transported rudists give rise
to shell accumulations with randomly orien-
ted shells that show frequent signs of bio-
turbation and erosion.

The presence of numerous individuals of
Keramosphaerina tergestina in several levels
of the sequence and the analysis of their size
and abundance allowed to distinguish the
autochthonous from the allochthonous forms,
already described by Caffau et al. (2001).

Location of the studied area and
geological setting

The Nanos Mountain belongs to the Hrugica
overthrust, of which is the highest peak (1313
m). The summit is 700 m above the mean altitu-
de of the Trieste-Komen plateau to the west
(Fig. 1). Towards the Vipava valley, which se-
parates the Nanos from the Trieste-Komen pla-
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Fig. 1 — Location map
of the studied
sequence and

panoramic view of
the Nanos Mountain.
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Fig. 2 — Stratigraphic column and photomicrographs of foraminiferal assemblages. (A) Packstone
with Thaumatoporella parvovesiculifera, small miliolids and fragments of bioeroded rudists; x 20. (B)
Packstone with T. parvovesiculifera and fragments of eroded rudists; x 20. (C) Packstone with
Murciella cuvillieri, miliolids, pellets and rudist fragments; x 20. (D) Packstone with Scandonea
samnitica and miliolids; x 20. (E) Packstone with Keramosphaerina tergestina, Accordiella conica
and bioclastic fragments; x 20. (F) Packstone with Accordiella conica (indicated by an arrow) small
miliolids and bioclastic fragments; (KA,, KB, Ka vide p. 46) x 15.



teau, the Nanos has a steep flank of about 1000
m in height. This western flank exposes white
Upper Cretaceous limestones with characteri-
stic bedding which can be followed for several
kilometres along the Vipava valley. The beds of
the Nanos are overturned and thrust over Eoce-
ne flysch in the west. Thus, from the Vipava
valley towards the top of the Nanos, successi-
vely older beds are encountered. One of the
best outcrops is along the road from the small
village Podnanos to the slope of Nanos and
where the studied sequence is located.

Stratigraphic sequence

The sequence is about 40 m thick (Fig. 2).
The stratigraphic distribution of K. tergesti-
na is indicative of Santonian-Campanian age
(cf.Buser, 1965; Koch, 1977; Koch et al.,
1996; Gusic¢ & Jelaska, 1990; Caffau
et al.,, 2001 and Te$ovic et al., 2001). The
sequence is subdivided in two intervals on
the bases of lithofacies and faunal elements,
which are mainly characterized by concen-
trations of shells of bivalves (rudists, brac-
hiopods) and crinoids. Orientation, arrange-
ment, packing and sorting of the skeletal
elements testify the different hydrodynamic
activities in the carbonate platform. As far as
the taphonomy is concerned the recognized
shell beds have been classified in two classi-
cal categories: a) shell beds considered as
“Primary Shell Concentration” in which the
shell concentration is formed by individuals
in growth position; b) shell beds considered
as “Hydraulic Shell Concentration” which
were deposited under the influence of physi-
cal factors such as waves and currents and/or
the input of surrounding bioclastic sediments
(cf. Kidwell, 1991; Kidwell & Hol-
land, 1991; Ruberti & Toscano, 2002).
Lower interval: The interval thickness is 22
metres with a bed thickness which varies from
35 to 180 cm. The most common lithofacies is
represented by wackestone-packstone (lower
part), packstone with benthic foraminifers
(medium part) and grainstone (upper part).
Rudist shell beds are characteristic of the
lower part of this interval. The shells have
IO WP T SUD-paraht) vhenision
With Tegard 1o tne bedding. Generally, only
right disarticulated valves are present, whe-
reas complete individuals rarely occur. In
some levels, shell fragments exhibit frequ-
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ent signs of bioerosion (Fig. 2A). In other
levels, the random orientation of disarticu-
lated valves and the lack of bioerosion (Fig.
2B) suggest both a shell transport from ne-
ighbouring areas and a rapid burial. The
resulting shelly sheets may be attributed to
“Hydraulic Shell Concentration”. Rudist as-
semblages consist of radiolitids like Bour-
nonia excavata (d’Orbigny), Gorjanovicia
lipparinii Polsak, Medeella zignana (Piro-
na), Radiolitella forojuliensis (Pirona) and
subordinately, hippuritids as Vaccinites sul-
catus (Defrance) and Hippurites sp.

In the medium part rudist fauna, echinoids
and brachiopods occur. Rudist assemblages
consist of hippuritids with rare radiolitids
that are mainly found as fragments. Together
with hippuritids, abundant brachiopods and
subordinately, echinoids are found (Fig. 3A).
Hippuritids are commonly found in growth
position forming groups of 3-4 individuals and
sometimes isolated. They are bioclastic sup-
ported in a silt-packstone matrix. Radiolitid
shells are usually fragmented. Rudist assem-
blages consist of V. sulcatus, Vaccinites
vredenburgi (Kihn), Vaccinites archiaci (Mu-
nier-Chalmas), Vaccinites braciensis Sladié-
Trifunovié, Vaccinites oppeli (Douvillé) and
Radiolites sp. together with echinoids and
brachiopods as Cyclothyris ? globata (Arnaud)
(Fig. 4). The study of benthic foraminifers re-
veals a poor and not very well preserved fa-
una. Accordiella conica Farinacci, Scandonea
samnitica De Castro Dicyclina schlumbergeri
Munier-Chalmas, Moncharmontia apenninica
(De Castro), Rotorbinella scarselai Torre, Tha-
umatoporella parvovesiculifera (Raineri), Cu-
neolina sp. and miliolids are found.

The prevalence of shells in growth position
in the medium part of this interval suggests a
hidrodinamic energy condition characterized
by a low degree of reworking and transport of
the shells. Thus, these shell beds can be consi-
dered as “Primary Shell Concentration”.

The upper part is characterized by a storm
layer with echinoid and crinoid fragments (Fig.
3B), red algae and bryozoans in a packstone-
grainstone matrix which upwards changes in
wackestone-packstone with very rare echino-
id and crinaid fragroents and ved algae. In this

Part no pentnc Torammiters were

The vpper mterval shows a thickness of
metres and the bed thickness varies from :
to 15 cm. The lithofacies is commonly repr
sented by wackestone and wackestone-pac:
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A

Fig. 3 — Field evidence of some fossiliferous beds. (A) Hippuritids (h), brachiopods (b) and echinoids
(e), sample 6; scale bar 2.5 cm. (B). Storm accumulations of echinoid and crinoid fragments, sample
8; nat. size.

The numbering of the samples corresponds to the stratigraphic column.
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kstone. Within this interval the rudist fauna
(Fig. 5) mainly occurs in chaotic accumulati-
ons of right valves (both intact and fragmen-
ted). Small groups of biradiolitids composed
of 3-4 individuals in growth position also

Fig. 5 - Boundary between the KA (sample 18)
and storm rudist shell accumulation (R)
(sample 19). Arrows indicate some
Keramosphaerina tergestina. The strata are
vertical; scale bar 4 cm. Numbering of the
samples correspond to the stratigrafic column.

Fig. 4 — Rynchonella
contorta d’Orbigny,
sample 8; x 1.5.

occur. Shell fragments exhibit slight signs of
bioerosion and abrasion. Rudist assemblages
consist of Medeella zignana, Katzeria herce-
govinaensis Sliskovié, Biradiolites fissicosta-
tus d’Orbigny, Biradiolites rotundatus Ple-
nic¢ar, R. forojuliensis, G. lipparini. The
prevalence of shells in growth position (P1.3,
fig.2) supported by a bioclast sediment and
the good preservation-state of the shells in
several beds of this interval suggest low en-
ergy condition and low degree of post-mortem
disturbance. Thus, these shell beds can be con-
sidered as “Primary Shell Concentration”.

Within this interval a rich foraminiferal
association with well-preserved individuals
is found. The most frequent species are Mur-
ciella cuvillieri Fourcade (Fig. 2C), Kera-
mosphaerina tergestina (Stache), Cuneolina
pavonia d’Orbigny, A. conica (Fig. 2F), S.
samnitica (Fig. 2D), D. schlumbergeri and
M. apenninica whereas miliolids and T. par-
vovesiculifera occasionally occur.

K. tergestina specimens were found with
different concentrations in three levels. In
the KA level, individuals of B. fissicostatus
and B. rotundatus (P1.3, fig.1) are found
along with K. tergestina, which in this level
is less abundant than in the KA, level (Figs.
2E and 6A). In both levels, the individuals of
K. tergestina have very variable size (the
diameter varies from 2 to 14 mm) and are
supported in a wackestone matrix. In the
KB level, either dense deposits of K. terge-
stina and shell fragments of radiolitids or
deposits of radiolitid fragments with scarce
K. tergestina (Fig. 6B) ocurr. In this level, K.
tergestina individuals have almost the same
size (diameter varies from 7 to 13 mm) and
are supported in a packstone matrix. Accor-
ding to Caffau et al. (2001), the larger ran-
ge of diameters (levels KA and KA,) is corre-
lated with autochthonous forms, whereas
dense deposits of K. tergestina individuals
and a reduced range of diameters (level KB)
indicate allochthonous forms.
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Fig. 6 - Field evidence of Keramospharina tergestina beds. (A) K. tergestina autochthonous
individuals. Level KA ; scale bar 2 cm. (B) K. tergestina allochthonous individuals with Radiolitella
forojuliensis (indicated by an arrow) and radiolitid fragments. Level KB; scale bar 1.5 cm.
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Systematic palaeontology

In the studied sequence, rudist associati-
ons consist of genera of the Hippuritidae
and Radiolitidae families. In the present
work, only the systematic description of the
species of the Radiolitids genera are presen-
ted. For the systematic description of hippu-
ritids see Plenic¢ar (1975).

Genus Bournonia Fischer, 1887

Bournonia excavata (D’Orbigny, 1847)
Douvillé, 1902
Pl.1, fig.2

1902 Bournonia excavata Douvillé - Douvillé,
472.

1907 Agria excavata D’Orbigny - Toucas, 27,
P12, figs.11-13; figs. in text 11-12.

1910 Bournonia excavata D’Orbigny - Douvil-
1é, 25, fig.in text 24.

1912 B. excavata (D’Orbigny) - Parona, 284,
fig.in text 4.

1932 B. excavata (D’Orbigny) - Douvillé -
Kiuhn, 95.

1968 B. excavata (D’Orbigny) - Pejovié, PL5,
fig.2.

1970 B. adriatica Pejovi¢c - Pejovic, 244-246,
fig. 4 figs. in text.

1972 B. excavata (D’Orbigny) - Campobasso,
366, fig.1/8.

1975 B. excavata (D’Orbigny) - Civitelli &
Mariotti, 94, fig.6 in text; cum syn.

1987 B. excavata (D’Orbigny) - Cestari &
Sirna, 135, P15, figs.1-3.

1988 B. adriatica Pejovi¢ - Plenic¢ar, 171, figs.
in text 7-8.

Fossil material: Numerous transverse sec-
tions of lower valves from the lower part of
the sequence.

Description: The transverse section of the
lower valve is oval with a diameter of about
15 mm. The siphonal ridge E is narrower and

shorter than the siphonal ridge S. The ele-
ments of the cardinal apparatus are not visi-
ble. The ligament ridge is absent. The pri-
smatic structure typical also for the
Bournonia is partially visible and consists of
lamellae and transverse partitions. In some
specimens the pedal ridge is also visible. The
transverse section of the lower valve is so-
mewhat similar to the species Bournonia
adriatica Pejovié, however the species B. ex-
cavata is usually larger than the B. adriatica.

Genus Biradiolites D’Orbigny, 1847

Biradiolites fissicostatus D’Orbigny, 1847
PL1, fig.1

1907 B. fissicostatus D’Orbigny - Toucas, 118,
P1.24, figs.4-5.

1908 B. fissicostatus D’Orbigny - Parona, 15,
fig. in text 11.

1932 B. fissicostatus D’Orbigny - Kithn, 86-87.

1968 B. fissicostatus D’Orbigny - Pejovié, PL6,
fig.2.

1992 B. fissicostatus D’Orbigny - Caffau et al.,
PL1, fig.3.

1995 B. fissicostatus D’Orbigny - Cestari &
Sartorio, pgs. 157, 160, 161.

Fossil material: Chaotic accumulations of
left valves and small groups of biradiolitids
in growth position from the upper part of
the sequence.

Description: The valve shows lamelar
structure. It is ornamented with strong and
sharp ribs and curved towards the cardinal
region. The siphonal region represents the
wide concave band S, a conical intersipho-
nal zone (a strong rib) and a concave band E.
The ligamental ridge is absent. Two protru-
ding ribs in the opposite site of the siphonal
zone, and two wide concave siphonal bands
with a conical interband are typical elements
of the species.

Plate 1

1 — Biradiolites fissicostatus d’Orbigny, transverse section, sample 17. x 1.5.

2 — Bournonia excavata (d’Orbigny), transverse section, sample 3. x 1.5.

3 — Medeela zignana (Pirona), transverse section, sample 3. x 1.1.

4 — Radiolitella forojuliensis (Pirona), transverse section, sample 4. x 1.5.

5 — Biradiolites rotundatus Plenic¢ar; scale bar 2 cm.

6 — Katzeria hercegovinaensis Sliskovié. 1 : 1.

Numbering of the samples corresponds to the stratigraphic column.
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Biradiolites rotundatus Plenicar, 1982
Pl.1, fig.5; pl.3, fig.1

1974 Biradiolites sp. Pleni¢ar - Plenicar, 163-
164, (177), fig. 54.

1982 Biradiolites rotundatus n. sp. - Plenicar,
17-18, P14, fig. 2, P15, fig. 1, fig. in text 8.

1992 B. rotundatus Plenicar - Caffau et al., Pl
1, figs. 4-5.

Fossil material: Several cross and oblique
sections of lower valves from the upper in-
terval of the sequence.

Description: Transverse sections with a
diameter of 10 mm x 15 mm. Strong ribs
occur around the outer side of the lower
valve. The siphonal bands E and S are con-
cave and both bordered by strong ribs on the
outer side. Two interband ribs like crab
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claws are the characteristic feature of this
species. The cardinal apparatus is not pre-
served in any section.

Genus Gorjanovicia Polsak, 1967

Gorjanovicia lipparinii Polsak, 1967
P12, fig.3, 5

1967 Gorjanovicia lipparinii Polsak - Polsak,
107 (205), PL 67, fig. 1, in text fig. 3.

1982 G. lipparinii Polsak - PolSak et al. in text
fig. 3.

1985 G. lipparinii Polsak - Laviano, 330, P1.15,
fig. 2

1994 G. lipparinii Polsak - Steuber, 58, fig.13.

1995 G. lipparinii Polsak - Caffau & Pleni-
¢ar, 233, PL15, figs.1-3, fig. in text 4.

1998 G. lipparinii Polsak - Plenic¢ar & Jur-
kovsek, 21, PL11, figs 3-4.

Fossil material: Transverse sections of lo-
wer and upper valves from both intervals of
the sequence.

Description: The lower valve has a dia-
meter of 40 mm x 30 mm and a shell thic-
kness varying from 5 mm to 8 mm. The lo-
wer valve is crossed by longitudinal, wide
and protruding ribs which are rounded at
the apex, equidistant and separated by fur-
rows as large as the ribs. Ribs and furrows
are crossed by widely spaced megacycles
with zigzag borders.

The E siphonal band is represented by a
wide concavity and the S band is protruding
and as wide as the E band. The siphonal
bands are separated by a concave, narrow
and deep interband. The whole siphonal area
is crossed by longitudinal thin ribs. Trans-
verse section shows a polygonal cell structu-
re. Two evident inflexions of the mantle in-
dicate the area of the radial siphonal
structures. Ligamental ridge is rectangular.
The upper valve is slightly convex and cros-
sed by radial sharp ribs.

Genus Katzeria Sliskovié, 1966

Katzeria - hercegovinaensis Sliskovié¢,1966
Pl 1, fig. 6; PL. 3, fig. 2

1966 Katzeria hercegovinaensis Sliskovié - Sli-
Skovié, figs. in text 1,2.

1968 K. hercegovinaensis Sliskovié - Pejovié,
Pl.6, fig.3.

1973 K. hercegovinaensis Sliskovié¢ - Plenicar,
214, P1L.10, fig.1.

1974 K. hercegovinaensis Sliskovi¢ - Plenicar,
178, figs. in text 64-66.

1985 K. hercegovinaensis Sliskovié - Plenicar,
254, P1.2, fig.5.

1988 (2002) K. hercegovinaensis Sliskovié -
Pejovié, 197, Pl 4, fig.s.1-3.

1991 K. hercegovinaensis Sliskovi¢ — Sribar &
Pleniéar, PL10, fig.1.

1992 K. hercegovinaensis Sliskovi¢ - Caffau et
al. PL.2, tig.1

1995 K. hercegovinaensis Sliskovi¢ - Caffau &
Plenicar, 233-234. PL.6, figs.1,1a, 2, 3, 4.

1997 K. hercegovineansis Sliskovié¢ - Pleniéar
& Jurkovsek, 123, PL5, figs. 9-12.

2000 K. hercegovinaensis Sliskovi¢ - Pejovid,
28, P14, figs.1-3.

Fossil material: Small groups and accu-
mulations of rudists in growth position from
the upper part of the sequence.

Description: Numerous cylinder-conical
lower valves with a shell thickness of 4 mm.
The shell is crossed by longitudinal and very
thin ribs. The siphonal structure is represen-
ted by two slight protruding ribs. Transverse
section shows a radial shell structure, where-
as no traces of polygonal cell structure are
found. The pseudopillar E is pseudo-rectan-
gular in shape and the S one is triangular.

Genus Medeella Parona, 1924

Medeella zignana (Pirona, 1869)
PL1, fig.3

1869 Radiolites zignana - Pirona, 25, P1.7.

Plate 2

- Vaccinites vredenburgi (Kithn), transverse section, sample 6. x 0.5.

— Vaccinites oppeli (Douvillé), transverse section, sample 5. x 0.5.

- Gorjanovicia lipparini Polsak, transverse section, sample 2. x 1.

- Gorjanovicia lipparini Polsak, ventral view, sample 1. x 1.

1

2

3

4 — Vaccinites archiaci (Munier-Chalmas), transverse section, sample 6. x 0.5.
5

6

— Vaccinites oppeli (Douvillé) transverse section, sample 6. x 0.5.

Numbering of the samples corresponds to the stratigraphic column.
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1923

1926
1932

1934

1957

1967

Medeella zignana Pirona - Parona, 146,
figs. in text 1, 2a-b.

M. zignana (Pirona) - Parona, 30, PL. 3, fig 9.

Radiolites (Medeella) zignana Pirona -
Kiihn, 160.

Radiolites (Medeella) zignana (Pirona) -
Wiontzek, 22.

Medeella zignana (Pirona) - Milovano-
vié, 132, fig. in text 5.

M. zignana (Pirona) - Polsak, 100-101, (199-
200), P1. 24, figs. 1-4, PI. 68. figs.1 10, P1. 70,
fig.3, Pl. 71, figs.1-2.

1987

1990

1995

1997

M. zignana (Pirona) - Cestari & Sirna,
PL7, figs.1-3.

M. zignana (Pirona)- Sribar &Plenicar,
PL8, figs.2-3.

M. zignana (Pirona) - Caffau & Pleni-
¢ar, 234-235, P1.8, fig.2.

M. zignana (Pirona) - Pleni¢ar & Jur-
kovsek, 121-122, PL5, figs.1-7.

Fossil material: Some transverse sections
of lower valves from the upper an lower
interval of the sequence.
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Description: Lower valve with a diameter
of 16 mm and a shell thickness of 3 mm. The
shell is smooth and subdivided in equidi-
stant lamellae curved towards the basal part.
Both siphonal bands E and S are represen-
ted by protruding, robust and rounded ribs.
The siphonal area is smooth and slightly con-
cave. In transverse section, slightly oval pse-
udopillar structure is observed. The ligamen-
tal ridge is short and wide.

Genus Radiolitella Douvillé, 1904

Radiolitella forojuliensis (Pirona) Douvillé,
1904

Pl.1, fig.4; fig.6b in text

1904 Radiolitella forojuliensis (Pirona) - Do-
uvillé, 535, P1.14, figs.1-3.

1974 R. cf. forojuliensis (Pirona) - Plenicar,
146, in text figs. 26-28.

1992 R. forojuliensis (Pirona) - Caffau et al.,
164, 168, P1.2, fig.2.

1995 R. forojuliensis (Pirona) - Caffau & Ple-
nic¢ar, 237, PL.11, figs. 4-5.

Fossil material: Some transverse sections
of lower valves from the lower and upper
intervals of the sequence.

Description: The transverse section of the
lower valve shows a structure with polygo-
nal and large cells with thin walls. The liga-
mental ridge is small and thin. The shell
thickness varies from 1 mm to 3 mm at the
siphonal area and from 4 mm to 5 mm at the
dorsal area. The shell is crossed by sharp
and very protruding ribs.

Final consideration

The analyzed sequence from Nanos Moun-
tain testifies an inner shelf environment in a
ramp-like depositional setting that is recor-
ded in two intervals. This study provides ad-
ditional palaeontological and micropalaeon-
togical data. In the lower interval, the
presence of a faunal association of radioli-
tids, hippuritids, brachiopods, echinoids and

benthic foraminifers is related to an inner
platform setting with high hidrodinamism.
In the upper interval, the presence of radioli-
tids and K. tergestina indicate a low hidrodi-
namism in the inner platform setting.

The vertical distribution of rudist and fo-
raminifer assemblages and the presence of K.
tergestina, reflect sea level changes in an in-
ner platform environment during Santonian-
Campanian. This environmental evolution
can be compared with surrounding areas such
as Trieste-Komen Plateau in Slovenia, the
upper part of the Sezana formation and the
lower part of Lipica formation (Jurkovgek
et al., 1996), the upper part of Borgo Grotta
Gigante member in the Trieste Karst (Caf-
fau et al, 2001) and the Island of Bra¢ in
Croatia in the Pucisée formation (Gusié &
Jelaska, 1990 and TeSovié et al, 2001).
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