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ABSTRACT

Plated and laminated fimestones with chert of the Trieste-Komen plateau occur as a special facies within different
© Upper Cretacecus platform sediments. In the present state of study they are ranged as the Komen and the Tomaj
" Limesiones. In both limestone types many fossil plants were collected. The Siovenian flora differs from all known
- Upper Cretaceous floras of Eurape in the predominance of conifers, while angrosperms are in the minarity. In this
: paper, plants from ten localities are documented that have not been present till now in the map of the Upper

. Cretaceous floras of Europe.
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INTRODUCTION

The finds of megaplant fossils of the Upper Creta-
“ceous platy and Jaminated Jlimestones of the Trieste-
- Komen plateau have been poorly known. in spite of
numerous specimens from the Komen LUimestone that
have been housed for decades in the Natural History
T Museum of Slovenia in Ljubljana and in the Museo
: Civico di Storia Naturale in Trieste {ltaly}, plant fossifs
~ attracted little attention compared with many vertebrate
“finds, especially fishes and reptiles reported already by
- Gorjanovic-Kramberger {1895). The megaplants of the
" Santonian-Campanian Tomaj Limestone have not been
- known until recently. Yet, they were only mentioned in
“the journal Annales in the paper on the find of the ray
Rhinohatos (jurkoviek & Kolar-jurkoviek, 1995). The
- Maastrichtian plants of the Liburnian Formation were
. partly described by Stache {18895,

. A new locality appears on the map of the Upper
- Cretaceous floras of Europe in the vesy middle of the
_EBuropean continent. Upper Cretaceous plants in Siove-
-nia, widens seriously our knowledge about Cretaceous
floras of Furope. This flora differs from all known Upper

Cretaceous floras of the region in the predominance of
conifers while in other localities of Europe, Africa and
Near East in coeval floras the main role helongs to an-
giosperms, where conifers are in the minortity or are
completely absent. In the studied collection, the angio-
sperms are represented by small quantity of small iso-
(ated leaves. Slavenian conifers are very special. We still
could not find similar species in coeval deposits of
Furope. Probably there are new conifer species or even
genus in the flora under consideration. Their general
habitus recalls more ancient types of conifers.

Unfortunately, the preservation of tmprints is not
good enough, cuticles are absent. For monographic
study mote time and material are needed. In spite of this
it seems advisable to publish preliminary conclusions of
our study: to give preliminary determinations of plants,
together with their photographs, o present general re-
view of the Slovenian Upper Cretaceous flora and com-
pare it with coaval floras of the adjacent areas.

Studied megaplant specimens are housed in the
collections of the Natural History Museum of Slavenia
in Liubliana, the Museo Civico di Storia Naturale di Tri-
este {ltaly) and the paleontological collection of Bogdan
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Fig. 1: Geographic sketch map showing distribution of fossil flora at different localities.
SI. 1: Geografska skica z razsirfenostjo fosilne flore v razlicnih nahajaliscih.

Juskoviek and Tea Kolar-Jurkoviek at Dol pri Ljubijani
{Slovenia) that has been in accordance with the current
fegislation registered with the Ministry of Culiure of the
Republic of Slovenia and the Natural History Museum of
Slovenia.
Abbreviations:
PAMS - Prirodoslovni muzej Slovenije / Natural History
Museum of Slovenia, Ljubljana
TS - Museo Civico di Storia Naturale di Trieste, Italy,
B} - Paleontological collection of Bogdan jurkovsek and
Tea Kolar-Jurkovsek, Dol pri Ljubljani.

LATE CRETACEOUS BITUMINOUS LIMESTONES OF
THE TRIESTE-KOMEN PLATEAU AND
STRATIGRAPHIC POSITION OF THE STUDIED PLANT
FOSSILS

Kras in strict tectonic sense can be defined as the

Trieste-Komen plateau or the Komen thrust sheet (Fig.
1), but in a wider geotectonic sense Kras belongs to the
extensive Outer Dinarides. it is characterised by shatiow
water platform carbonates and occurrence of black platy
and laminated bituminous limestones with chert that
focally comprise also plant fossils. They appear within
different Upper Cretaceous formations from Cenoma-
nian to Campanian, On the geological map of the
southern part of the Trieste-Komen plateau 1 : 50,000
(Jurkoviek et al, 1996) these rocks are incorporaied in
two members, the Komen and the Tomaj Limestones.
The older member s the Komen Limestone that apper-
tains to the Povir, Repen and Sezana Forrnations; the
younger member is the Santonian-Campanian Tomaj
Limestone of the Lipica Formation (Fig. 2.

Due to the common lithological similarities of bitu-
minous platy and laminated limestones with chert of
various formations, first of all those characteristics that
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point out to different modes and areas of their origin on
the carbonate platform were considered during the
geological mapping of the northern pant of the Trieste-
Komen plateau.

Based on the studies of depositional environments
and mechanisms of the modern marine carbon rich
black shales, Arthur and Sageman (1994) summarised
that their deposition can take place in five major mad-
ern marine environmenis:

deep, enclosed basin,

deep borderland basin,

continental slope, zone of "upwelling®,

shallow stratified basin,

coastat / intertidal zone.

Sribar (1995) was of the opinion that due to the po-
sition on the carbonate platform, only the areas of
‘upwelling” and coastal intertidal zones were adequate
in the case of southwastern Slovenia for the formation of
the Upper Cretaceous bitumincus limestones.

Komen Limestone {frorp the vicinity of Komen) has
been recently often discussed as evidence for the sec-
ond oceanic event (OAE 2). Based on comparison of
facies on the Dinaric-Adriatic platform and conditions in
a wider Mediterranean area, Jenkyns (1991) concluded
that during the Cenomanian-Turonian there wag a par-
ticularly thick column of anoxic water. In the Umbria-
Marche basin it resulted in a deposition of the Banarelli
Level. QAL 2 consists of maore anoxic events and the
main (Bonareli Level) is preceded by several thinner
anoxic levels (Montanari et al, 1995). Oceanic anoxic
events influenced the sedimentary conditions of the Di-
naric carbonate platform of southwest Slovenia. They
were decisive mainly for the deposition of the Koemen
Limestone within the upper part of the Cenomanian
Povir Formation and the Cenomanian-Turonian Repen
Formation. Indeed, similar anoxic conditions could exist
also in enclosed lagoons where high biclogical produc-
tion and oxygen minimum caused a deposition of car-
beon rich beds.

Precise interpretation of the origin of the Tomaj
Limestone remains not fully understood, for the connec-
tion with the eustatic sea level rse in this part of Tethys
has still not been explained. According to Sribar (1995),
the authigen formation of anoxic conditions seerns to be
likely. Based on the presence of alodapic limastones, a
somewhat deeper environment of the deposition of
these beds was presumed by Ogorelec and associates
(1987). In contrast to the Komen Limestone, there have
never been any indications of intertidal conditions in the
Tomaj Limestone (Jurkoviek et al,, 1996). Pelagic micro-
and megafossils with prevailing ammonites indicate a
good connection of the sedimentary environment with
open sea. Summesberger and associates {19962, 19965,
1999 reported on numerous ammonites with preserved
body chambers, aptychi partially in situ and their
roflmarks, which means that in the water column above

the scafloor with anoxic conditions allowed the
existence of nekionic and planktonic organisms. At cer-
tain levels, a mass mortalily with fishes is evidenced and
it is connected with mixing of well-stratified water in a
fagoon. Based on hitherto knowledge, a strong influence
of pelagial on the Tomaj Limestone can be linked also
o the sea level rise and the second pelagic episode
during the Late Santonian-Campanian that reached its
maximum in the Campanian (Haq et al,, 1987; Gusic¢ &
jelaska, 1990; Kolar-jurkoviek et al, 1996). A rich
macroflora is present at the studied localities of the
Toma] Limestone and it was derived from the land that
as early as in the Late Santonian began to rise up south
of the Tomaj lagoon (Pleni¢ar & jurkovisek, 19973,
1997b}.

Organical-chemical parameters of the Komen and
Tomaj Limestones are similar. However, the average
value of the organic matter (C 5y =0.48%} is in general
higher in the Tomaj Limestone than in the Komen Lime-
stong. Thal ranks the Tomaj Limestone to the lowermost
range of hydrocarbon potential saurce rocks (Ogorelec
et al., 1996). in comparison with the Kemen Limestone
it containg more organic matter of marine origin
(alginite), while in the Komen Limestone there prevails
the organic matter of terrestrial origin (lignin-huminite
type).

The studied museal specimens of the Upper Creta-
ceous flora haused in the Natural History Museum of
Slovenia in Ljubljana and the Museo Civico di Storia
Naturale di Trieste {{taly} were ranged into different ho-
rizons of the Komen Limestone and in the Tomaj Lime-
stone according to the recorded data (Fig. 2). Samples
from Vol¢ji Grad were collected i the Komen Lime-
stone of the Povir Formation and are Middle to Late
Cenomanian in age. The plant fossils of Pliskovica and
Krajna vas were recovered from the Komen Limestone of
the Santonian part of the SeZana Formation. All samples
including samples from the Paleontological collection of
Bogdan Jurkoviek and Tea Kolar-jurkoviek that were
collected in the areas of Kazlje, Dobravlje, Sepulje and
Kriz are ranged in the Upper Santwnian-Campanian
Tomaj Limestone of the Lipica Formation. The specimen
from the Divaca-Sezana motorway section was sampled
in the Maastrichtian part of the Liburnian Formation just
above a thin coal bed.

PALEONTOLOGICAL PART

Systematic composition of the Upper Cretaceous Flora
of Slovenia

Type Sphenopsida
Class Fquisetinae
Order Equisetales
Family Equisetaceae
Eauisetites sp.

246




ANNALES - Ser. hist. nat. - 9 - 1999 - 2 (17}

Inna A DOBRUSKINA ef af.; USPER CRETACEOUS FLORA OF SLOVENIA, 242-260

Type Pteropsida

~ Class Filices

_ Order Filicales
Family Matoniaceae
Phiebopteris sp.

Class Gymnospermae
Qrder Coniferales
Family Araucariaceas

C Araucarites 1 sp.
Family Araucariaceae ?
Brachyphyllum sp. nov.
Paglophyltum sp. nov.

Family Taxodiaceae
Sequoia sp.

Family unknown.
Conifer gen. nov,

Conifer cone
Conifer scale

Class Angiospermae
Order Magnoliales
Family Magnolaceae
Magnoliaephyilum sp.

Order Laurales
Family Lauraceae
Sassafras sp.

Order Myrtales
Family Myrtaceae
Eucalyptus sp.

Undeterminable feuctifications
Sphenopsida

Only one incomplete specimen with iwo resis of
stems (s present in our collection (Pl 1, Figs. 2a, 2b).
Because of its preservation it is impossible to see if there
are alternating ribs or not. So determination as fqui-
setites is conditional and it cannot be excluded that
these remains belong to such similar genera as Ca-
lamites, Neacalamites etc.

Filicales

Ferns in our collection are represented by two
specimens, one of which is indeterminable. The second
one (P, 1, Figs. 1a, th, 1¢} is considered to be Phiebop-
teris withaut species determination. On photos one can
see sterite leaves with very characteristic venetion (Pl 1.
Figs. 1a, 1b} and fertile ones (P1. 1, Fig. 1¢) as well.

[N
)

Contiferales

Some conifer scales from different localities have
been determined as Araucarites with the question mark
(P, 1%, Figs. 1-6), but they shoull cerainly be addi-
tionally investigated,

Relatively large leafy twigs are the basis of our col-
fection. The majority of them are considered to be
Brachyphyllum (Pl. 2, Figs. 1-6, PL 3, Figs. 1-5) and
Pagiophylfum (PL. 4, Figs. 1-6, P1. 5, Figs. 1-3, PL 6, Figs.
1-2). The twa above-mentioned genera dilfer from each
other by the relations of the free part of the leaf and its
attached part: the first has feaves attached to rachis by
all their length. In the second a large part of the leaf is
free. In our material there are many intermediate forms,
so it is difficult to find a boundary between genera and
is merely conditional. Only after monographic study it
will be possible to give more exact determinations and
to compare Slovenian species with the species from
different regions. Nevertheless, at the first stage of the
study this is not so important, as both belong to the
same group of conifers and can be used as homogenous
flora.

The genus Brachyphylfum is known from the Upper
Cretaceous floras, e.g. from Daralagez in the Transcau-
casus and from Lebanon. But it is more widely distrib-
uted in the Lower Cretaceous (Portugal, West Kazakh-
stan, Primorye, India), Jurassic (Yorkshire, Central
Furope, France, North ltaly, Caucasus, Georgia, fess in
Central Asia and india) and Triassic (Donbass, Central
Asia, Pamirs, Vietnam).

In the Trieste Museum of Natural History there are
several very interesting specimens from the locality of
Voleji Grad (Pls. 7, 8, 10). They are relatively large twigs
compactly covered with leaves or scales as in Brachy-
phytlum. in the upper part, the twigs are dichotomizing
several times. In the lower part of rachis places of de-
ciduous twigs are seen. One plant from Kri2z (Pl. 9, Figs.
1a, 1b, 1¢} also belongs to this group. According to the
number of dichotomy and thickness of twigs of the sec-
ond order, these plants can be divided into two groups
(two species of a new genus?), Specimens on plates 7, 8
and 9 belong to the former one, specimens on plate 10
to the latter. In our list of fossil species they appear un.
der the name "Conifer gen. nov".

There are seven specimens of this kind in the collec-
tion, and five of them were found ar a single locality -
Voi¢ji Grad. This locality produced only this kind of
plant remains.

Conifer twigs resembling the above mentioned plants
due to thelr habitus and size are described and figured
from the Cretaceous of Bohemia, Portugal and northern
France. But none can be identified with Slovenian re-
mains.
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Conifer cone and scales

There are remains of isolated conifer scales and one
full conifer cone (Pl 11} in the Slovenian collection. At
this stage of the study we prefer not 1o determinate them
as yet.

Angiosperms

Among 61 specimens of fossil plants in our collec-
tion there are only nine small isolated leaves of angio-
sperms, which could be due to the insufficient material
determined only approximately. In our opinion they
belong to Magnoliaephyvifum (P1. 12, Figs. 1-3), Sassaftas
(PL.12, Fig. 10; and Lucafvptus (P1. 12, Figs. 4-8),

Undeterminable fructifications

Two very interesting imprints were found at the Jo-
calities of Dobravije (P). 12, Fig. 12) and Krajna vas (Pl.
12, Fig. 11). They are probably fructifications. We do
not exclude that they belong 1o Caytoniales, but would
rather not determine them as yet,

Thus, among 61 imprints of the Upper Cretaceous
plants there are 46 conifers, 9 angiosperms, two ferns
and one horsetail and two fructifications of unknown
affinity. This means that conifers constitute mose than a
half of the collection - 77%, angiosperms - 17%. Coni-
fers and angiosperms jointly cover 94% of the entire
material (Fig. 3).

Conifers are of an old appearance, including those
that have been determined as Brachvphyllum and
Pagiophyllum. Remains that have been determined as
"Canifer gen. nov." generally resemble the genus
Voltzia, which was widely distributed in Europe during
the Triassic. In order to compare Slovenian fossils with
Voltzia we would require not only additional and more
abundant material from Slovenia but also a revision of
the last genus. This has still not been done.

Local geography and geology. Localities,

Distribution of fossit plants at different localities; the
number opposite the species name indicates the number
of imprints of the species.

Vol&ji grad, Cenomanian: Conifer gen. nov. - 5

Pliskovica, Santonian: Phlebopteris sp. - 1

Krajna vas, Santorian: Fructification #2 - 1

Avber, Santonian-Campanian: Brachyphyftum sp.
nov. - 2

Dobravlje, Santonian-Campanian: Araucarifes { sp. -
1; Brachyphyfium sp. nov. - 6;

Conifer cone - 2; Fructification #1 - 1

Kazlje-Dobravlje, Santonian-Campanian: Equisetites
sp. - 1; Araucarites ? sp. - 1, Brachyphyltum sp. nov. - 2;
Pagiophyllum sp. nov. - 3

Sphenopsida: Equisetites sp. — 1
Filicales: Phlebopteris sp. — 1, fernind. — 1

Conifers — 46

Araucarites ? sp.
Brachyphyllum sp. nov.
Pagiophylium sp. nov.
Conifer gen. nov.
Conifer scale

Conifer cone

Angiosperms — 9

Magnoliaephylium sp.
Sassafras sp.
Eucalyptus sp.

7747 NN\

Unclear: Fructifications — 2

61

Fig. 3: Relative role of the main fossil plant groups in
the Upper Cretaceous floras of the Trieste-Komen pla-
teau. The whole number of imprints is given under the
column, the number of imprints of each group is shown
by the name of the group.

Sl 3: Relativna viega najvaznejsih skupin fosiinih rastlin
v zgornjekredni flori Triaska-komenske planote. Celot-
no stevilo odtisov je podano pod stoipcem, $tevilo odti-
sov vsake skupine je prikazano pri imenu skupine.
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Fig. 4: Systematics of the Upper Cretaceous plants of the Trieste-Komen plateau at different localities, the number
of accounted imprints is given under the columns:

Sl 4: Sistematika zgornjekrednih rastlin Trzasko-komenske planote po nahajaliscih, stevilo odtisov je podano pod
stolpcem:

E - Fquisetites, F- ferns, Ar - Araucarites, Br - Brachyphyllum, Pag - Pagiophyllum, Con - conifer gen. nav., Cc -
conifer cone, Cs - conifer scale, Fu - Eucalyptus, Mg - Magnoliaephyllum, Ss - Sassafras, LIB - Liburnian Formation.
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Kazlje, Santonian-Campanian: Fem ingd. - 1; Arau-
carites 2 sp. - 4; Brachyphyllum sp. nov. - 2; Pagiophyl-
lum sp. nov. - 4; Conifer gen. nov. - 1; Conifer scale - Z;
Magnoliaephyitum sp. - 3; Sassafras sp. - 1; Eucalyptus
sp. -3

Sepulje, Santonian-Campanian: Brachyphylium sp.
nov. ~ 1

Kriz, Santonian-Campanian: Araucarites ? sp. - 1;
Brachyphyllum sp. nov. - 5; Pagiophyllur sp. nov. - 2;
Conifer gen. nov. - 1; Fucalyptus sp. - 3

Divaca-Sezana, Maastrichtian: Pagiophyllum  sp.
nov. - 1

In figure 4, distribution of species at different locali-
ties is shown graphically.

Comparison with adjacent Cretaceous floras

We still could not have found with certainty any
analogues of Slovenian plants in coeval floras. We
could not find any similar Upper Cretaceous flora - nei-
ther in the Northern Mediterranean (Europe), nor in the
Southern Mediterranean {Near Fast and Northern Af-
rica). No flora has so many conifers {and special ones)
and so few other plants {Dobruskina, 1996, 1997).

On the other hand, in adjacent areas, abundant
conifers existed in the Triassic (NE italy, Slovenia, Aus-
tria, Switzerland, Germany, France), jurassic (taly) and
perhaps in the Cretaceous of Northern laly. According
to the finds of the fossili woods, conifer forests were
widely distributed in Israe) and Lebanon (Dobruskina &
Philippe, 1996).

Figure 5 shows Upper Cretaceous localities in
Europe and in the Transcaucasus. The nearest to the
Trieste-Komen plateau are Hvar (Kerner, 1895} and
frieli (Pinna, 1993). In spite of the insufficient data
about age and composition of these two floras, it is pos-
sible to say that they do differ from Slavenian flora.
Fromy Lesina 6 ferns, 9 cycadophytes, 6 conifers and 5
angiosperms were figured. Neither plants themselves nor
relations between the main plant groups are the same as
in Slovenia. From "Vernasso nel Friuli® only several
small imprints of conifers - different from Slovenian -
were figured.

Regarding the still unstudied flora of Gruenbach in
Niederoesterreich there are, according 10 the hHst in
Guidebook (Summesberger, 1997} five ferns, two gym-
nospenms and 25 angiosperms. This is quite common for
the majority of the Upper Cretaceous floras in furope
but different from Slovenian.

The most famous and abundant among the Upper
Cretaceous floras of Europe is the Cenomanian flora of
Bohemia and Moravia. It was first described as early as
in 1881-1887 hy Velenovsky. Now it is being inten-
sively studied. Only the list of references covers three
pages (if we have all of them} and consists of 14 publi-
cations of Velenovsky (including Velenovsky & Vinclar

and at least of 26 publications of other palenbotanists
(Bayer, Meer, Elkund, Hlustik, Knobloch, Kvacek Z,
Kvacek J., Nemejc). But in spite of the azbundance of
publications, localities and specimens, there has still
been no updated review of the Bohemian Upper Creta-
ceous flora. It is difficult 1o determine the dominant
plant group, because there are many ferns, many cy-
cadophites, enough conifers, and many angiosperms.
Amongst conifers we did not find forms similar to the
Slovenian representatives of this group.

it seems that more features that are common with
ours may be in the flora of Daralagez (Transcaucasus),
but very few plants have been figured and briefly de-
scribed (Palibin, 1937). In his conclusions, Palibin refers
to the abundance of conifer forests and leafy forests in
the Upper Cretaceous of Daralagez. Al the same tisme he
emphasises a great similarity of Daralagez flora io the
Bohemian flora. One specimen - determined by Palibin
as Widdringtonites - slightly resembles our “conifer gen.
nov”, but is much smalfler.

Another stmilar twig {and again much smaler) was
figured by Teixeira (1948) from Portugal as Spheno-
lepidium. In general, the Upper Cretaceous flora of
Portugal is not simiar to ours, for it consists mainly of
angiosperms.

Lower Cretaceous conifers from Northern ftaly were
fipured in the large volume of G. Pinna with reference to
Bozzi L. La flora cretacea di Vernasso nel Friuli - Bullet
ino della Societa Geologica ltaliana, vol.10, Roma,
1891. More up-to-date information on plants and locali-
ties is still not at hand.

In Northern ltaly, rich conifer flora is known from the
Lower jurassic of Grey Limestone of Veneto - Vecentino
and Veronese - not far from just mentioned region
{Weslev, 1956, 1958}.

Conifers (chiefly, genus Voltzia) predominated in
many Triassic floras of Central Europe {Dobruskina,
19493, 1994): Carnian Alps (Raibl), Karavanke in Slove-
nia, Northern Limestone Alps in Austrian Tyrol, the Ger-
man Basin (for example, in Volizia sandstene). As
already said, a revision of the genus Volfzia weuld be
needed for comparison and determination of our coni-
fers.

CONCLUSION

The first - preliminary and very short - review of the
Slovenian Upper Cretaceous plants shows that in the
Late Cretaceous very specific flora existed in the centre
of Europe. When we speak about specificity of the flora
we have in mind iis composition - relations between
different systematic groups in it, as well as systematic
position of each plant.

According to its compaosition, the flora differs very
much from the adjacent coeval floras and bears more
resemblance to the jurassic and Triassic floras of the re
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Fig. 5: Localities of the Upper Cretaceous plants in Europe and in the Transcaucasus.
SI. 5: Nahajalis¢a zgornjekrednih rastlin v Evropi in Zakavkazju,

gion. Sure, future investigations will discover more
exact systematic relations of Slovenian plants. It is
especially interesting for conifers. Conifers, from one
hand, constitute the majority of studied plant
assemblages. On ancther hand, they hint at the
connection with old vegetation. Nevertheless, it is
cbvious that they differ enough from the Cretaceous
piants known in Euwrope, North Africa and the Near
East. And this conclusion does not depend on theis
belonging to one or another systematic group.
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POVZETEK

O najdbah rastliinskib fosilov v plos¢astih in laminiranih zgornjekrednifi apnencih Trzasko-komenske planote je
bilo dostej malo znanega. Kijub razmeroma stevilnim primerkom iz Komenskega apnenca, ki jih Ze desetietja
hranita Prirodosiovni muzef Stovenije v Ljubljani in Museo Civico di Storia Naturale v Trstu, so rastlinski fosili v
geoloski literaturi ostali v senci &evilnih najdb fosilnili veetendarjev, predvsem rib in reptilov, o katerib je pisal Ze
Gorjanovic-Kramberger (1895). Iz santonijsko-campanijskega tomajskega apnenca rastlinski fosili nise bili znani.
Informativaio so bili omenjeni le v reviji Annales, v ¢lanku o najdbi skata rodu Rhinobatos Jurkovsek & Kolar-
Jurkovsek, 1995). Fosile maastrichtijskih rastlicn Liburnijske formacije je delorna apisal Siache (1889).

Zgornjekredna fosfina flora Trzatko-komenske planote se od vseh poznanih zgornjekrednih rasilinskify zdruzb
razlikuje po previadovanju iglaveey, medtem ko v drugih nahajaliscih Evrope, Alvike in Bliznjega Vzhoda pripada
bistveno vecji dele? kritosemnenkam. V raziskani zgornjekredni fosilni flori se pojavijajo nekatere nove vrste in
rodovi, ki v splosnem spominjajo na staref$e tipe iglavcev, _

Fosili so iz zbirke Prirodosfovnega muzeja Slovenije v Ljubljani, zbirke Museo Civico di Storia Naturale v Trstu
in paleontoloske zbirke Bogdana jurkovska in Tee Kolar-Jurkoviek, ki je v skladu z veffavno zakonodajo registrirana
pri Ministrstvu za kufturo Republike Slovenije in Prirodoslovnem muzefu Slovenije v Ljubljani.

Okrajsave;

PMS - Prirodoslovni muzef Stovenije / Natural History Museum of Sfavenia, Ljubljana,

7S - Museo Civica di Storia Naturale di Trieste, ltalija

Bf - Paleontoloska zbirka Bogdana Jurkovska in Tee Kolar-Jurkoviek, Dol pri Ljubljani.

Kras lahko v ozjem tektonskem smislu opredefimo kot Trzasko-komenske planoto ali Komensko narivno grudo
{51. 1), v sirsem geotektonskem smislu pa Kras pripada obseznim Zunanjim Dinaridom. Zanj so poleg plitvovodnih
platformskilt karbonatov znacilni pojavi cenih ploscastih in laminiranif bituminozaih apnencev z roZencem, ki
fokalno vsebujejo tudi fosile rastlin. Pojavijajo se znotraj razlicnih zgotnjekrednib formacii od cenomanija do
campanifa. Na Formacifski geoloski karii juznega dela Trzasko-komenske planote 1 : 50.000 (jurkoviek et al., 1996)
so te kamnine zdruzene v clenih tomajski in komenski apnenec. Starefsi &len je komenski apnenec, ki pripada
Pavirski, Repenski in Sezanski formacifi, mlajsi pa je santonijsko-campanijski tomajski apnenec Lipiske formacije
(1. 2).

Zaradi splosne litoloske podobnosti bituminoznik ploscastih in laminiranih apnencev z rozencem ir sazli¢nih
formacij pri geoloskem kartiranju severnega dela Trzasko-komenske planote danes upostevamo predvsem tiste
znacilnosti, ki kazejo na razlicne nacine in obmodia njihovega nastanka na karbonatni platformi.

Na osnovi raziskav sedimentacijskega okolja in mehanizmov nastanka recentnih z ogljiikom bogatih morskih
crnih skrifaveev sta Arthur in Sageman (1994) zakljucila, da lahko te plasti nastafajo v petih veciih recentnih morskih
okolfih:

1. globoki zaprti bazeni,

2. globoki bazeni ob rabovih kontinentov,

3. kontinentalna pobodja, cona "upwellinga”,

4. plitvi stratificirani bazeni,

5. priobalna medplimska ckolja.

Sribar (1995) je menil, da so bila v primervu jugozahodne Slovenije zaradi polozaja na karbonatni platformi za
nastanek zgornjekrednih bituminoznih apnencev primerna fe podrocia "upwellinga” in priobalni medplimski
prostors.

Kamenski apnenec iz okolice Komna so v novejiem Casu pogosta obravnavali med dokazi za drugi oceanski
anoksicni dogodek (OAE 2). fenkyns (1991) je na osnovi primerjave razmer na Dinarsko-jadranski karbonatni
platformi in razmer v $irfem mediteranskem prosioru skiepal, da je med cenomanijem in turonijem obstajala
razmeroma debela plast anoksicne vode, ki je privedla v bazenu Umbria-Marche do nastanka plasti Bonarelfi
Montanari et al.,, 1995). OAL 2 je sestavifalo vec anoksicnih dogodkov, ki so poleg glavnega (plast Bonarelli)

ro
5]
o
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povzrocili nastanek e veC ftanjs$ih z oglikom bogatits plasti. Oceanski anoksicni dogodki so vplivali na
sedimentacijske razmere (udi na Dinarski karbonatni platformi jugozahodne Slovenije. Odlaéilni so bili precivsem za
nastanek komenskega apnenca znotraj zgornjega dela cenomanijske Povirske formacife in cenomanijsko-turonijske
Repenske formacije. Seveda so podobne anoksicne razimere lahiko nastale tudi v zapriih lagunah, kjer je zaradi
bioloske produkcije in vksidacije pristo do pemanjkanja kisika in nastanka z oglfikom bogatih plasti.

Se naprej ostaja deloma problematicna natanéna interpretacifa nastanka tomajskega apnenca znotraj Lipiske
formacije, saf je jasna povezava z evstaticnin dvigom morske gladine v tem delu Tetide nedorecena. Sribarju (1995)
se zdi aviogeni nastanek anoksicnih raziner verjetngjsi. O nekaliko globliem okolju nastanka teh plasti so na asnovi
pojavifajocih se alodapicnity apnencev skiepali ze Ogorelec in sodelavel (1987). V tomajskem apnencu, v nasprotiu
s komenskim, nismo nikjer zasledili znakov medplimskih razmer (Jurkoviek et al, 1996} Na dobro povezanost
sedimentacijskega prostora z odprtim morjem kaZejo pelagicni mikro- in makrofositi, med katerimi previadujejo
amonitt. Summesherger in sodelavci (1996a, 1396b, 1999) so iz wmajskega apnenca opisali stevilne amonite z
aptihi v Givalni kamrici in amonitne *oll marke®, kar pomeni, da so v vodaem stolpcu nad dnom z anoksicnimi
razmerami labko Ziveli amoniti ter drugi nektonski in planktonski organizmi. V nekaterih nivojik je bilo ugotovijeno
mnozZicno umiranje rib, ki ga povezujemo s premedanjerm dobra stratificirane vode v laguni. Mocan vpliv pelagiala
v fomajskem apnencu lafiko na osnovi dosedanjih spoznanj povezemo tudi z rastjo marske gladine oziroma ti.
drugo pelagicno epizodo v zgornjem santoniju in campanifu, ki je svaj maksimum dosegla v campaniju (Haq et al,,
1987 Gusic & jelaska, 1990, Kolar-Jurkoviek et al., 1996). Bogata fosilna makroffora, ki je opazna v vseh raziskanih
lokalitetah tomajskega apneaca, izvira iz kopna, ki je verjetno Ze v zgornjem santoniju pricelo nastajati juino od
tomajske lagune (Plenicar & Jurkoviek, 1997a, 1997b).

Organsko-kemicni parametri komenskega in tomajskega apnenca so podobni, vendar je srednja vrednost
organske materije (Corg=0,48%} v tomajskem apnencu v splosnem visjia kot v komenskem apnencu, kar tomajski
apnenec Ze uvrsca na spodnjo mejo naftne potenciatnost (Qgorelec et al., 1996). V primerfavi s komenskim
apnencem vsebujejo vzorci tomajskega apnenca vel organske snovi vodnega porekia (alginita), medtem ko v
komenskem apnencu previaduje organska snav terestricnega izvora (ligninsko-huminski tip).

Rariskane muzejske vzorce zgornjekredne fosilne Hore, ki jih hranita Prirodostovai muzej Slovenije v Liubljani in
Museo Civica di Storia Naturale v Trstu, smo na osnovi evidencnih listov razvrstili v vec horizontav komenskega
apnenca in v tomajski apnenec (SL 2). Primerki iz Volcjega Gradu so bili najdeni v komenskem apnencu Fovirske
formacije in so srednje do zgomjecenomanifske starasti. Rastlinski fosili, najdeni v Pliskovici in Krafni vasi, izvirajo
iz komenskega apnenca santonijskega dela Sezanske formacije. Vse primerke, vkijucno z vzorci iz zbirke B}, ki s
bili zbrani na prostory Kazelj, Dobraveli, Sepulj in Kriza, uvescama v zgornjesantonijski do campanijski tomajski
apnenec Lipiske formacife. Vzorec iz gradbisca avtoceste med Divaco in SeZano je hil odvzet v maastrichtijskemn
delu Liburnijske formacije, neposredno nad tanko premoska plastfo.

Kljuéne besede: flora, zgornia kreda, Dinarska karbonatna plosca, Trzaske-komenska planota, Slovenija
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PLATE 1 -TABLA 1

Phlebopteris sp.

Tomaj Limestone, U. Santonian-L. Campanian
tomajski apnenec, zgornji santonij-spodnji campanif
Figs. - §1. 1a, 1b, 1c: PMS 301, x1, x2, x2, Sepulje
Equisetites sp,

Figs. - $1. 2a, 2b: PMS 312, x1, x2, Kazlje

PIATEZ2 - TABLA 2

Brachyphyllum sp. nov.

Tomaj Limestone, U, Santonian-t. Campanian
tomajski apnenec, zgornji santanij-spodnji campanij
Fig. - 8L 1: B 1753, x1, KriZ

Fig. - 5L 2: Bf 1968, x1, KriZ

Fig. - 51 3: Bf 1384, x1, Dobravlje

Fig. - SL. 4: BJ 1735, x 2, Kriz

Fig. - S 5: B] 1967, x1, Kriz

Fig. - SL. 6: PMS 339, x1, Kazije-Dobravlje

PIATE3 - TABIA 3

Brachyphyllum sp. nov.

Tomaj Limestone, U. Santonian-L, Campanian

tomajski aprnenec, zgornji santonij-spodnji campanij
Fig. - 5L 1: PMS 328, x1, Avher

Fig. - 8. 2: B} 1734, x1, Kazlje

Fig. - $L. 3: PMS 324, x1, Avber

Fig. - 8I. 4: PMS 293, x2, Dobravije

Fig. - SL 5: B} 1967, x2, KriZ, {counterpart of the speci-
men on Pl. Z, fig. 5 - nasprofni odtis primerka na tab. 2,
sl. 5}

PLATE 4 - TABLA 4

Pagiophyllum sp. nov.

Fig. 1: B} 1654, x1, Kazije; Tomaj Limestane, U. Santo-
nian-L. Campanian

Sl 1: Bj 1654, x1, Kazlje; tomajski apnenec, zgornji
santanij-spodnfi campaniy

Figs. 2a, 2b: BJ 1558, x1, x2, Kazlje; Tomaj Limestone,
U, $antonian-L. Campanian

Si 2a, 2b: B} 1558, x1, x2, Kazlje; tomajski apnenec,
zgornfi santonij-spodnji campanif

Figs. 3a, 3b: B} 1746, x1, x1, Kriz; Tomaj Limestone, U,
Santonian-L. Campanian

SI. 3a, 3b: BJ 1746, x1, x1, Kriz; tomajski apnenec,
zgornji santonij-spodnji campanij

Figs. 4a, 4b: B] 1471, x1, x1, Divaca-Sezana; Liburaian
Formation, Maastrichtian

SI. 4a, 4b: B] 1471, x1, x1, Divaca-5ezana; Liburnijska
formacija, maastrichtij

Figs. 5a, 5b: Bf 1538, x1, x1, Kazlje; Tomaj Limestone,
U. Santonian-L. Campanian

Si. 5a, 5b: B} 1538, x1, x1, Kazlje; tomajski apnenec,
zgornji santonij-spodnji campaniy

Figs. 6a, 6h: Bf 1848, x1, x1, Kazlje; Tomaj Limestone,
U. Santonian-1. Campanian

IV

Sl 6a, 6b: Bf 1848, x1, X1, Kazije; tomajski apnenec,
zgornji santonij-spodnji campanij

PLATE S -TABLA 5

Pagiaphyllum sp. nov.

Tomaj Limestone, U. Santonian-L. Campanian
tomajski apnenec, zgornji santonij-spadnji campanif
Fig. - 8. 1: B} 1658, x1, Dobravije

Fig. - SI. 2: PMS 336, x1, Kazlje-Dobravlje

Fig. - S 3: B} 1382, x1, Dabravije

PLATE 6 - TABLA 6

Pagiophyilum sp. nov.

Tomaj Limestone, U, Santonfan-L. Campanian
tomajski apnenec, zgornji santonij-spodnji campanif
Fig. - St 1: B} 1522, x1, Dobravije

Figs. - Sl. 2a, 2b: Bf 15417, x1, x1, Kazlje

PLATE7 - TABLA 7

Conifer gen. nov.

Komen Limestone, Cenomanian

komenski apnenec, cenomanif

Figs. - $I. 1a, 1h, 1¢: TS 7786, x0.4, x1, x1, Voldji grad

PLATFE 8 - TABLA 8

Conifer gen. nov.

Komen Limestone, Cenomanian

komenski apnenec, cenomanij

Figs. - SI. 1a, 1b, 1c: TS 7790, x0.4, x0.4, x1.3, Yoldji
grad

PLATE Y - TABLA ¢

Conifer gen. nov.

Tomaj Limestone, U. Santonian-L. Campanian
tomajski apnenec, zgornji santonij-spodnji campanij
Figs. - SL 1a, 1b, 1¢: Bf 1971, x84, x1, x0.7, KriZ

PLATE 10 - TABLA 10

Conifer gen. nov.

Komen Limestone, Cenomanian

komenski apnenec, cenomanij

Fig. - 1. 1: TS 7785, x0.4; Fig. - SI. 2: 157786, x0.35;
Fig. - SL. 3: BJ1547, x1, Vol¢ji grad

PLATE 11 - TABLIA 11

Figs. - SI. 1-6: Araucarites ? sp.

Figs. Ta, 1h: Bf 1559a, x1, B} 1559b, x1, Kazlje; Tomaj
Limestone, U. Santonian-t.. Campanian

SI. 1a, 1b: Bj 1559a, x1, Bf 1559h, x1, Kazije; tomafski
apnenec, zgornji sanfonij-spodnji campanij

Fig, 2: PMS 303, x1, Kazije-Dobravije; Tomaj Lime-
stone, U. Santonian-L. Campanian

SI. 2: PMS 302, x1, Kazlje-Dobravije; tomajski apnenec,
zgoranfi santonif-spodnfi campanij

LN



ANNALES - Ser. hist. mal. - 9-199% -2 (17)

Inng A, DOBRUSKINA ef af: UFPER CRETACTOUS FLORA OF SLOVENIA, 243-268

Fig. 3: Bj 1516, x1, Dobravlje; Tomaj Limestone, U.
Santonian-L. Campanian

Sl. 3: B} 1516, x1, Dobravlje; tomajski apnenec, zgornji
santonif-spodnfi campanij

Fig. 4: B] 1513, x1, Kazlje; Tomaj Limestone, U, Santo-
nian-L. Campanian

SI. 4: B} 1513, x1, Kazlje; tomajski apnenec, zgornji
santonij-spednji campanij

Fig. 5: B} 1745, x1, Kriz; Tomaj Limestone, U. Santo-
nian-L. Campanian

S 5: B} 1745, x1, Kriz; tomajski apnenec, zgornji san-
tonij-spodnfi campanif

Fig. 6: B} 1548, x1, Kazlje; Tomaj Limestone, U, San-
tonian-i. Campanian

Sl 6: Bl 1548. x1, Kazlje; tomajski apnenec, zgornji
santonij-spodnji campanif

Fig. 7: Conifer cone, Bf 1258, x1, Dobravije; Tomaj
Limestone, U. Santonian-L. Campanian

Si. 7: SterZ iglavca, BJ 1258, x1, Dobravije; tomajski
apnenec, zgornji santonij-spodnji campanij

Figs. 8a, 8b, 9: Conifer scales, B 1561, x1, ils counter-
part, x1; B} 1987, x1, Kazlje; Tomaj Limestone, U. San-
tonian-t. Campanian

Sl 8a, 8b, 9: Luske iglavca, B} 1561, x1, nasprotni od-
tis, x1; Bf 1987, x1, Kazlje; tomajski apnenec, zgornji
santonif~spodnji campanij

Figs. 10a, 16b: Conifer cone, B 1383, part and coun-
terpart - x1, x2, Dobravije; Tomaj Limestone, U. San-
tonian-L. Campanian

Sl. 10a, 10b: Storz iglavca, Bf 1383, pasprotna odtisa -
x1, x2, Dobravije; fomajski apnenec, zgornji santonij-
spodnji campanij

PIATE 12 - TABLA 12

Figs. 1, 2, 3: Magnoliaephyllum sp., B} 1562, part and
counterpart, x1; Bf 1563, x1; BJ 1847, x1; Kazlje, To-
maj Limestone, U. Santonian-L. Campanian

Sk 1, 2, 3: Magnoliaephyllum sp., BJ 1562, nasprotna
odtisa, x1; Bf 1563, x1; B} 1847, x{1; Kazlje, tomajski
apnenec, zgornji santonij-spodnji campanij

Figs. 4-8: Eucalyptus sp., Bf 1744, x1, Bf 1988, x1, KriZ;
BJ 1986, x3, BJ1986, x3, Kazlje; B} 1863, x1, Kriz;
Tomaj Limestone, U. Santonian-L. Campanian

$l. 4-8: Eucalyptus sp.,, B} 1744, x1, B} 1988, x1, Kriz;
87 1986, x3, Bj1986, x3, Kazlje; Bf 1863, x1, Kriz;
tomajski apnenec, zgornji santonij-spodnji campanij
Fig. 9: Eucalyptus ¢ sp., Bf 1701, x1, Kazlje, Tomaj
Lirmestane, U. Santonian-L. Campanian

L. 9: Eucalyptus ? sp., B} 1701, x1, Kazlje, tomajski ap-
nenec, zgornjf santonij-spodaji campanif

Fig. 10: Sassafras sp., BJ 1560, x1, Kazlje, Tomaj Lime-
stone, U. Sanfonian-L. Campanian

81 10: Sassafras sp., Bf 1560, x1, Kazlje, fomajski apne-
nec, zgornji sanfonij-spodnji campanij

Fig. 11: Fructification # 2, PMS 320, x1, Krajna vas, Ko~
men Limestone, Santonian

SI. 11: Fructification # 2, PMS 320, x1, Krajna vas, ko-
menski apnenec, santonfj

Fig. 12: Fructification # 1, Bf 1527, x1, Dobravije,
Tomaj Limestone, U. Santonian-L. Campanian

Sl 12: Fructification # 1, B} 1527, x1, Dobravije, to-
majski apnenec, zgornji santonij-spodnji campanij
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