
Introduction

Paleocene sediments on the Dubrovnik Coast (Adria-
tic Carbonate Platform) have not been documented. The
find of the Paleocene algal flora from Plo~ice, Konavli
is worthy of the attention although details on the strati-
graphic column Plo~ice are missing. A limestone sam-
ple with dasycladales and twenty thin sections originat-
ing from the bed overlying karstified Upper Cretaceous
deposits with bauxite traces were kindly given to me by
my colleague MILENKO STOJKOVI]. This text – inventory
of Plo~ice algal flora – is based on this material alone.

Geological Review

According to the Geological Map, Sheet Dubrovnik
1:100 000 (MARKOVI], 1972; 1975), in the Konavli Cre-

taceous belt, west of the Zupci fault, sediments of (1)
“Maastrichtian” and (2) “Danian” (= Cretaceous Gyro-
pleura beds, and, in the uppermost part, beds with Sto-
matopsis and Kosinia which “possibly are of Paleocene
age”) are outcropped. The latter are unconformably over-
lain by Middle Eocene Alveolina–Nummulites limestone.
East of the Zupci Fault, “Danian” is missing – Middle
Eocene is lying on the “Maastrichtian” with bauxite at
places. Plo~ice is situated west of the Zupci Fault in a
succession of “Danian” Gyropleura beds (Fig. 1). To my
knowledge, the Konavli carbonate belt consists of
?Turonian, Senonian and Paleocene (?partly) dolomites
and limestone (facies of the platform interior) and Lo-
wer and Middle Eocene limestone (facies of the margin-
al area of the platform). Santonian–Campanian sediments
bear rich foraminiferal and rudist fauna. Beds with Rha-
pydionina liburnica and rare Neobalkhania bignoti, with
Laffiteina mengaudi and Rotalia trochidiformis, with Gy-
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ropleura and those with atypic fossils, alternate in the
Upper Maastrichtian succession.

Until recently the opinion prevailed that the marine
transgression in the given part of the Adriatic Carbo-
nate Platform (= (Dalmatian Zone. auktorum) began only
in the Lutetian: BIGNOT & CADET, 1972; CADET, 1978).

Upper Maastrichtian deposits with Rhapydionina li-
burnica (= Danian sensu MARKOVI], 1972) are also di-
stributed east of the Zupci Fault. On the Dubrovnik
Coast and in the Boka Kotorska, these sediments are
dolomitized and epigenetically much altered, at places
they are more or less karstified.

The information about the Paleocene suggests a need
for a more detailed study of the transitional ACP/Cukali
Budva Basin area. Dating of stratigraphic gaps would be

very important, because they are multiple and of various
duration in individual platform blocks.

Plo~ice algal flora

The sampled Paleocene bed (subtidal bioclastic packsto-
ne–wackestone, partly removed) contains rich algal flora
which were a transported component and sorted in part of
the bed (Pl. 6, Fig. 5). Numerous altered specimens have
lost primary features, in such a way that even their gener-
ic characters could not be recognized. The fauna consists
of rare gastropods, corals and numerous foraminifera (pre-
vailing frequently discorbids, Bangiana, Gyroidinella, Ro-
talia, Miliolidae). Disaggregated and resedimented Paroni-
pora elements are dispersed or concentrated in laminae.
Vugs with speleothem fabric in this Paleocene limestone
indicate subaerial exposure as well as karstification. 

BARATTOLO (1998) presented rich and well preserved
assemblages of Dasycladales and microproblermatica
from Maastrichtian and Paleocene in Karst, Slovenia–
Italy boundary area. Ten taxa of this algal flora, includ-
ing two new genera, were found in the Plo~ice Paleo-
cene. The abundant transported algae in the Plo~ice
limestone originate from shallow–water littoral areas
which were inhabited by diverse algal populations.

The algal assemblage from Plo~ice includes the fol-
lowing species:

Acroporella chiapasensis DELOFFRE,
FOURCADE & MICHAUD, 1985

Pl. 1, Figs. 1-11, 13

This species is described in rich but poorly preserved ma-
terial from the Maastrichtian of the Chiapas region in Me-
xico: small–sized cylindrical thallus (D 0.375–1.05 mm) with
“un axe principal particulierment large” (0.225–0.6 mm),
inclined primary, bearing tufts of 5–8 secondary laterals and
a d/D of 60%. In the illustrated sections, the secondary la-
terals are not clearly visible.

In the Karst area, the species is found in beds “from
uppermost Maastrichtian to lower Danian (Sopada sec-
tion) or only in Danian beds (Cole de Medea) (BARAT-
TOLO, 1998).

The specimens of Acroporella chiapassenis in Plo~i-
ce are much better preserved than those in type local-
ities. The thin dark microcrystalline layer around the
axis and those around some pores is calcified mem-
brane of primary organic origin. Short secondary laterals
are rarely observed (Pl. 1, Fig. 1). The thallus is small-
er in size (0.336–0.640 mm) and, compared with type
material, has a narrower axis (0.160–0.320 mm) and,
consequently, a different d/D value (34–45%).

It seems that specimens of smaller dimension prevail
in the population of Acroporella chiapasensis from the
Karst area (BARATTOLO, 1998; pl. 1, figs. 1, 2, 4), but
that rare specimens have a larger axis diameter similar
to the Mexican material (Pl. 1, Fig. 3) 
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Fig. 1. Detail from the Geological Map, Sheet Dubrovnik
(MARKOVI], 1972), simplified. 1 = Dinaric Carbonate Platform
(“Visoki kr{“): Jurassic and Cretaceous; 2–4 = Adriatic Car-
bonate Platform (“Parautochton”): 2 = Maastrichtian, 3 = Da-
nian Gyropleura beds, 4 = Middle Eocene Nummulites–Alveo-
lina limestone; 5 = Eocene–Oligocene, Flysch; 6 = Cukali–Bu-
dva Basin: Upper Cretaceous (the last outcrop of this Basin
towards west).



Most probably, individuals with a small sized thal-
lus and a narrower axis prevail in populations of this
alga in Dinaridic domains.

It should be mentioned at this point that Acroporella chia-
pasensis is also present in the Maastrichtian of the same belt,
east of the Zupci Fault. The only specimen, shown in Pl. 1,
Fig. 13, was found in a bed with Rhapydionina liburnica.

Clypeina sp. aff. Clypeina occidentalis
(JOHNSON & KASKA, 1965)

Pl. 6, Fig. 2

Rare, poorly preserved, narrow cylindrical tubes with
whorls of bowl–like inclined primary laterals are Clype-
ina, which are similar to Clypeina occidentalis in terms
of the form of the laterals.

Genus Cymopolia LAMOUROUX is represented by rare
specimens of different species:

Cymopolia paronai RAINERI, 1930
Pl. 2, Fig. 12

Only two fragments of this species (which are very
frequent in the Karst area) are recognized in the exam-
ined thin sections.

Cymopolia satyavanti (PIA in
RAMA RAO & PIA, 1936)

Pl. 1, Fig. 12

The oblique section of a cylindrical tube ascribed to
this taxon represents a sterile article (see sterile articles
illustrated by PIA in RAMA RAO and PIA, 1936; pl. 1).
Whorls of sterile articles consist of inclined laterals: a
short primary bearing two funnel–like secondaries gradu-
ally enlarged, swollen at the distal end. The latter are ar-
ranged in pairs, one above the other in a vertical plane,
which is clearly visible in the illustrated section (arrows).

Cymopolia ellongata (DEFRANCE, 1825)
MUNIER–CHALMAS, 1877

Pl. 2, Fig. 5

This taxon is represented mostly by rare articles.

Cymopolia sp. 1
Pl. 2, Fig. 7

The article with oblique primary laterals and large
sporangia is Cymopolia, presented by BARATTOLO as
Cymopolia cf. barberae ELLIOTT, 1968.

Cymopolia sp. 2
Pl. 2, Figs. 1, 2

Elongated article characterized by relatively long ob-
lique primary laterals dividing into 5 (4–6) sub–hori-

zontal secondary ones. Specimens in Pl. 2, Figs. 2, 3
are probably sterile articles of the same species.

Some undetermined cymopoliae are illustrated in the
same plate: Fig. 6 (narrow cylindrical sterile article),
and 8–10.

Decastroporella tergestina BARATTOLO, 1998
Pl. 3, Figs. 8–13

Genus Decastroporella – type species Decastropo-
rella tergestina is introduced on the rich, well pre-
served material from the Karst area. The main charac-
teristics of the species are a peculiar thallus structure
(lower cylindrical portion and well differentiated head),
the presence of sterile and fertile laterals and, possibly,
double location of the reproductive organs.

Decastroporella tergestina is characterized by an arti-
culated cylindrical portion. Relatively more or less long
articles bear numerous sterile laterals (hair type) and, at
the top, a whorl of phloiophoreous fertile primary later-
als. The head of the thallus is also covered by numer-
ous sterile laterals. Due to its dismembered thallus, the
head occurs separately from the cylindrical portion.

In the Plo~ice limestone, the thallus of this species is
dismembered; separate articles are dispersed in the rock,
fragments with two or three articles rarely occur. The
recrystallized wall of the articles is often thicker with-
out preserved pores corresponding to sterile laterals (Pl.
3, Figs. 2, 3, 9). One large circular section with a thin
microcrystalline wall is the only specimen of a thallus
head. (Pl. 6, Fig. 6).

Dissocladella gracilis RADOI^I], 1991
Pl. 4, Figs. 7–13

This small Dissocladella decribed from Paleocene of
Mt. Majevica, Bosnia, was recognized by Barattolo in
Danian beds of the Cole de Medea section. Specimens
from Plo~ice are somewhat larger than those in the type
locality (Table 1).

Calcareous tubes of Dissocladela gracilis in the Plo-
~ice limestone are differently preserved, in some of
them pores are rare or unpreserved, especially the pores
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of secondary laterals. Some specimens have more or less
enlarged pores.

Hamulusella? liburnica (RADOI^I]
in BUSER & RADOI^I], 1987)

Pl. 5, Figs. 6, 7

Only some sections are ascribed to this species, which
is widely distributed and well preserved in Paleocene of
the Karst area. 

Microsporangiella buseri BARATTOLO, 1998
Pl. 5, Fig. 8

This taxon is represented by a few specimens only.

Dasycladalean DS2 (gen. nov.?, sp. nov.)
Pl. 5, Figs. 1–5

In the Paleocene of Materija, Slovenia, dasycladalean
DS2 occurs, as in Plo~ice, associated with Decastropo-
rella tergestina and Drobnella slovenica (BUSER & RA-
DOI^I], 1987, pl.3, figs. 3, 4). Some sections of this
species appear to have a thallus of a simple structure,
as is the case with some Clypeina. In fact its structure
is more complex, the fertile ampullae location is not
quite clear. At the moment, the available material does
not provide sufficient data for the introduction of a new
genus and species .

Terquemella spp.
Pl. 1, Fig. 15; Pl. 2, Fig. 3

Terquemelae are a minor component in the Plo~ice
algal assemblage.

Some of the undetermined dasycladales are also il-
lustrated: DP1 (Pl. 1, Fig. 16), DP2 (Pl. 2, Fig. 11),
DP3 (Pl. 3, Fig. 14), DP4 (Pl. 5, Fig. 9), DP5 (Pl. 6,
Fig. 1), DP6 (Pl. 6, Fig. 3).

Microproblematica, Alga

Drobnella slovenica BARATTOLO, 1998
Pl. 4, Figs. 1–6

Although Drobnella slovenica is described on the rich
relatively well preserved material (numerous large thal-
lus fragments), their systematic position is at the mo-
ment uncertain: Chlorophyta or Charophyta? The spe-
cies is characterized by a peculiar thallus structure and,
especially, by an exceptional calcareous skeleton, which
“does not seem to have been recorded before in more
or less similar fossil algae” (BARATTOLO, 1998: 89).

In the Plo~ice Paleocene, as in Materia, Slovenia, Drob-
nella slovenica is presented only by small skeletal frag-
ments and different sections of elongated pores – “main

pores”. The unusual tangential–oblique section of the main
pore, illustrated in Pl. 4, Fig. 6, has a very long pointed di-
stal end, much longer than observed in the Karst material.

Age of Plo~ice limestone

Decastroporella tergestina, Drobnella slovenica, and
Acroporella chiapasensis are the dominant species in
the Plo~ice assemblage. In the Karst area, Decastropo-
rella tergestina and Drobnella slovenica appear “very
close to the K/T boundary” and were distributed in
SBZ1. Acroporella chiapasensis appears in Maastrichti-
an; in the Danian SBZ1, it is associated with Decastro-
porella tergestina and Drobnella slovenica. These taxa
appear before the appearance of the Cymopolia assem-
blage in the lowest part of SBZ1 (BARATTOLO, 1998:
93). Consequently, the algal flora in the Plo~ice limesto-
ne can be asscribed to the Late Danian. Valuable data
on the development and the distribution of Paleocene
in this domain of the Adriatic Carbonate Platform is to
be expected through further and more detailed studies
of the Konavli Paleocene.
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Rezime

Biqe{ka o paleocenskim algama
Dubrova~kog primorja (Jadranska
karbonatna platforma)

U uzorku kre~waka iz Plo~ica u Konavlima
(Dubrova~ko primorje), koji mi je qubazno ustupio
kolega Milenko Stojanovi}, na|ena je bogata pale-
ocenska algalna flora. Ovim nalazom dokumento-
vano je prisustvo paleocena u karbonatnom pojasu
Konavala koji pripada Jadranskoj karbonatnoj plat-
formi (= parautohton autora). Algalnu skupinu
~ini vi{e od dvadeset vrsta dazikladalesa i algal-
ni rod i vrsta problemati~ne pripadnosti – Drob-
nella slovenica BARATTOLO.

Prema Osnovnoj geolo{koj karti lista Dubrov-
nik 1:100 000 (MARKOVI], 1972) karbonatni pojas
Konavala, zapadno od Zuba~kog rasjeda, izgra|uju
sedimenti “mastrihta” i “danijena” koji se smatra
gorwokrednim katom (= slojevi sa giropleurama i,
u najvi{em dijelu, sa stomatopsisima i kozinijama.
Za ove potowe se ka`e da mogu}e pripadaju paleo-
cenu). Isto~no od Zuba~kog rasjeda slojevi danije-
na nedostaju, a alveoliunski i numulitski kre~wa-
ci sredweg eocena le`e preko “mastrihta” sa po-
javama boksita (sl. 1).

Karbonatni pojas Konavala, na osnovu sada{weg
poznavawa, ~ine ?turonski, senonski i paleocen-
ski kre~waci i dolomiti (facije platformne unu-
tra{wosti) i kre~waci doweg i sredweg eocena
(facije marginalnog platformnog areala). Sloje-
vi sa Rhapydionina liburnica i Neobalkhania bignoti, sa
Laffiteina mengaudi i Rotalia trochidiformis, sa giro-
pleurama i oni sa atipi~nim fosilima naizmje-
ni~no se javqaju u gorwem mastrihtu. Gorwomast-
rihtski sedimenti sa Rhypidionina liburnica (= “da-
nijen” u smislu MARKOVI], 1972) tako|e su raspro-
straweni isto~no od Zuba~kog rasjeda. U Dubro-

va~kom primorju, kao i u Boki Kotorskoj, ovi sed-
imenti su dolomitizirani i veoma epigenetski iz-
mijeweni, mjestimi~no su znatno karstifikovani.

Analizirani uzorak subplimatski bioklasti~ni
pekston-vekston, djelom sinsedimentno poreme}en.
Algalna flora je transportovana; u dijelu sloja bio-
gena komponenta je sortirana (tab. 6, sl. 5). Faunu
~ine rijetki gastropodi, korali i veoma u~estali
foraminiferi (diskorbidi, Bangiana, Gyroidinella,
Rotalia, Miliolidae). Elementi–kristali razorenih
Paronipora veoma su brojni, javqaju se rasuti u sedi-
mentu ili koncentrisani u lamine (tab. 6, sl. 5). 

Karsne {upqine u uzorku ovog paleocenskog kre~-
waka ukazuju na postojawe stratigrafske praznine i
u paleocenu (stratigrafske praznine – kra}a ili
du`a izrowavawa – u intervalu mastriht–paleogen
su vi{ekratna i razli~itog trajawa na pojedinim
blokovima platforme).

Algalna flora Plo~ica u velikoj mjeri je sli~-
na paleocenskoj flori Karsta (grani~no podru~je
Slovenije i SI Italije) koju je u veoma obimnoj
studiji prikazao BARATTOLO (1998).

Decastroporella tergestina, Drobnella slovenica i
Acroporella chiapasensis dominantne su vrste u kre~-
waku Plo~ica.

BARATTOLO pomiwe da se ovi taksoni u oblasti
Karsta javqaju “very close to K/T boundary” i da su
rasprostraweni u intervalu SBZ1, dakle danske su
starosti. Polaze}i od ovog podatka, analizirani
kre~wak Plo~ica tako|e je danske starosti. Ima-
ju}i u vidu znatno u~e{}e roda Cymopolia, evident-
nu stratigrafsku prazninu i mjestimi~no znatno
karstifikovanu krednu podlogu, paleocenski kre~-
wak Plo~ica odgovarao bi vi{em danijenu.

Karsne {upqine u analiziranom uzorku ukazuju
na postojawe stratigrafske praznine i u paleocenu
(stratigrafske praznine – kra}a ili du`a izrowa-
vawa u intervalu mastriht–paleogen su vi{ekrat-
na i razli~itog trajawa na pojedinim blokovima
platforme.

Nalazak paleocena u Konavlima treba da bude
poticaj detaqnijem biostratigrafskom i sedimen-
tolo{kom prou~avawu sukcesije mastriht–sredwi
eocen u Dubrova~kom i Crnogorskom primorju.
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PLATE 1

Figs. 1–11. Acroporella chiapasensis DELOFFRE, FOURCADE & MICHAUD. Note secondary laterals
in Fig. 1 (arrows),
1–8, 11. Different oblique sections; × 50. Thin sections RR2958, 2959, 2962, 2957,

2958, 2961, 2947, 2961, 2948.
9. Transversal oblique section; × 50. Thin section RR2963.

10. Longitudinal section; × 50. Thin sections RR2948. 

Fig. 12. Cymopolia satyavanti (PIA in RAMA RAO & PIA). Oblique section. Note two sec-
ondary laterals set vertically one above other (arrows); × 50. Thin section RR2961, 

Fig. 13. Acroporella chiapasensis DELOFFRE, FOURCADE & MICHUD. From the bed with
Rhapydionina liburnica; slightly oblique longitudinal section, Maastrichtian, Igalo,
Boka Kotorska (east of the Zupci fault); × 50. Thin section RR2540. 

Fig. 14. Unknown dasycladalean alga from the bed with Acroporella chiapasensis and Rha-
pydionina liburnica; × 50; Thin section RR2541.

Fig. 15. Terquemella sp.; × 50. Thin section RR2945. 

Fig. 16. Dasycladales DP1. Fragment of the whorl with large bowl–like laterals; × 50. Thin
section RR259.



Note on Paleocene algae in the Dubrovnik Coast (Adriatic Carbonate Platform) 35



RAJKA RADOI^I]36

PLATE 2

Figs. 1, 2. Cymopolia sp. 1.
1. Longitudinal oblique section; × 35. Thin section RR2950.
2. Oblique section; × 50. Thin section RR2950.

Fig. 3. Terquemella sp. × 60. Thin section RR2953.

Fig. 4. Cymopolia sp. (aff. C. ellongata). Specimen with short primary, longer secondary
laterals and small fertile ampullae, oblique section; × 60. Thin section RR2964.

Fig. 5. Cymopolia ellongata (DEFRANCE) MUNIER–CHALMAS. Probably sterile article,
oblique section; × 50. Thin section RR2960. 

Fig. 6. Cymopolia sp. 2. Sterile article, longitudinal section; × 50. Thin section RR2955.

Fig. 7. Cymopolia sp. nov.?. Oblique section. The same species is presented by
BARATTOLO as “Cymopolia cf. barberae ELLIOTT”; × 35. Thin section RR2961.

Figs. 8–10. Cymopolia spp.
8, 9. Longitudinal oblique section; × 50.  Thin sections RR2950, 2959.
10. Transversal section; × 50. Thin section RR2964.

Fig. 11. Dasycladales DP2. × 60. Thin section RR2944.

Fig. 12. Cymopolia paronai RAINERI. Transversal section, fragment; × 60. Thin section RR2954.



Note on Paleocene algae in the Dubrovnik Coast (Adriatic Carbonate Platform) 37



RAJKA RADOI^I]38

PLATE 3

Figs. 1–13. Decastroporella tergestina BARATTOLO.
1–4, 13. Different longitudinal sections; × 50. 1: two complete articles; lower

part of the article shows pores corresponding to sterile “subtile” later-
als, upper part bears a whorl of “massive” (fertile) laterals. Thin sec-
tions RR2946, 2944, 2953, 2951; RR2955. 

5–8. Transversal sections; × 50. Thin sections RR2963, 2955, 2955, 2946. 
9–12.  Oblique sections; × 50. Thin sections RR2944, 2952, 2946, 2952.

Fig. 14. Dasycladales DP3. Longitudinal–oblique section, fragment; × 60. Thin section
RR2950.
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PLATE 4

Figs. 1–6. Drobnella slovenica BARATTOLO.
1–5. Different sections of laterals (“main pores”); × 50. Thin sections

RR2965, 2964, 2955/1, 2950, 2955/1
6. Tangential-oblique section of the lateral with a very long pierced dis-

tal end; × 50. Thin section RR2955/1.

Figs. 7–13. Dissocladella gracilis RADOI^I].

7. Longitudinal section; × 50. Thin section RR2944.
8, 13. Transversal sections; × 50. Thin sections RR2955, 2950; arrows: secon-

da laterals. 
9, 11, 12. Transversal–oblique sections; × 50. Thin sections RR2950, 2958, 2950.

Fig. 14. Dissocladella?. Pores secondary enlarged, calcareous sheet micritized; × 50. Thin
section RR2944.

Fig. 15. Dissocledella cf. D. gracilis. Longitudinal section; × 50. Thin section 2944.
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PLATE 5

Figs. 1–5.   Dasycladales DS2 (nov. gen.?, nov sp.)
1–4. Different oblique sections; × 50. Thin sections RR2964, 2964, 2947, 2956. 

5. Transversal–oblique section; × 50. Thin section RR2959.

Figs. 6, 7. Hamulusella? liburnica (RADOI^I]).
6. Longitudinal–oblique section; × 50. Thin section RR2965. 
7. Transversal–oblique section; × 50. Thin sections 2956, 

Fig. 8.   Microsporangiella buseri BARATTOLO. × 50. Thin section RR2944, 

Fig. 9.   Dasycladales DP4. × 60. Thin section RR2953. 

Fig. 10.   Discorbidae. × 80. Thin section RR2954. 

Fig. 11.   Rotalia sp. × 50. Thin section 2946. 

Fig. 12–14.   Gyroidinella spp. × 50. Thin sections RR2953, 2954, 2944, 
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PLATE 6

Fig. 1. Dasycladales DP5. Unknown dasycladales with very large axis and numerous lat-
erals; × 35. Thin section RR2961.

Fig. 2. Clypeina sp. aff. Cl. occidentalis (JOHNSON & KASKA). × 60. Thin section RR2951.

Fig. 3. Dasycladales DP6. × 40. Thin section RR2951/1. 

Fig. 4. Plo~ice limestone, microfacies. On the left: Acroporella chapasssis (= Pl. 1, Fig.
2) and DP1 (= Pl. 1, Fig. 16); × 10. Thin section RR2959.

Fig. 5. Plo~ice limestone, microfacies. Note laminae: prevailing with Paronipora crystals;
on the left, in the middle, Drobnella slovenica; × 15. Thin section RR2954. 

Fig. 6. Decastroporella tergestina BARATTOLO. The head of a thallus; × 45. Thin section
RR2956.
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