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in Slovenia

Stanko Buser
Geolodki zavod Ljubljana, Parmova 37, 61000 Ljubljana
Rajka Radoiéié¢
c/o Geoloski institut, P. 0. Box 275, 11001 Beograd

Kratak izvod

U vise slojeva srednjopaleocenskoga kreénjaka izmedu miliolidskog
kretnjaka kod sela Slivje na Krasu pronadena je bogata asocijacija da-
zikladaceja. Veoma uéestale su cimopolije, osobito vrsta Cymopolia elon-
gata, Ovom prilikom uvodi se nova vrsta iz roda Clypeina Michelin —
Clypeina liburnica. Daje se i emendirana dijagnoza vrste Cymopolia pa-
ronai Raineri.

Abstract

In several beds of the Middle Paleocene limestone within the miliolid
limestone at the Slivje village in Kras (Slovenia) a rich association of
dasycladaceans was found. Very frequent are cymopolias, especially the
species Cymopolia elongata. Here a new species genus Clypeina Michelin
— Clypeina liburnica is introduced. Also the emended diagnosis of spe-
cies Cymopolia paronai Raineri is given.

Uvod
Stanko Buser

Paleocenske kre¢njacke alge bile su u Sloveniji prvi puta pronadene u pre-
sedimentiranim kre¢njaékim odlomcima u paleocenskim flisnim breéama u do-
lini Soce (Deloffre et Radoi¢ié¢, 1978). Drobne i Pavlovec
su na primarnom mjestu pronasli (1979) dazikladaceje roda Cymopolia u pa-
leocenskim miliolidskim kre¢njacima na Golezu blizu Kozine.

Dazikladaceje koje opisuju autori u toj raspravi, nasli smo prilikom sni-
manja detaljnih profila za sedimentoloska istrazivanja u paleocenskim krec-
njacima na Krasu (Delvalle, 1985).
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Opis profila i nastanak slojeva s dazikladacejama

Kod prosirivanja ceste, koja vodi iz Materijskog podolja u Tatre, pokazao
se pribliZno 1 km zraéne linije zapadno od Slivja jedan od najlepSe otkrivenih
profila u paleocenskim slojevima na slovenskom Krasu (sl. 1). Ti slojevi leze
sa stratigrafskom prazninom na gornjokrednom kreénjaku koji predstavlja
bijeli mikritni kreénjak (mudstone) s rijetkim radiolitima. Gornji dio paleo-
censkih slojeva poc¢inje tamnim smedosivim mikritnim donjopaleocenskim ko-
zinskim kre¢njacima. Oni leZe na jasno izraZenom reljefu gornjokrednih kreé-
njaka. Na tom podru¢ju kopna faza trajala je duZe nego na sjevernijim pod-
ru¢jima izmedu Lipice, Divaée i Vremskog Britofa. Zbog toga tu nije bio od-
loZen donji dio liburnijske formacije u obliku vremskih slojeva. U kopnoj fazi
nastajali su boksiti koji na rijetkim mjestima leze u pli¢im dZepovima gornjo-
krednog kre¢njaka. Manje dZepove crvenkastog boksita nailazimo i u obra-
denom profilu u udubljenjima ceste. Na boksitu ili jo§ ¢eS¢e neposredno na
gornjokrednom kreénjaku leZi oko 60 metara kozinskoga uglavnom mikritnog
kre¢njaka koji prema vrhu polako prelazi u srednjopaleocenski miliolidski kreé-
njak ¢ija je debljina oko 53 metara.

Dazikladaceje se pojavljuju nenadno i masovno oko 5 metara nad granicom
izmedu kozinskog i miliolidskog kreénjaka. Debljina horizonta u kojem se
pojavljuju dazikladaceje vise ili manje je ¢esto oko 31 metar (sl. 1). Dazikla-
daceje su uglavnom u nekoliko do 140 em debelim slojevima kreénjaka koji po
svojoj strukturi pripada packstonu. U kre¢njaku s algama je samo malo mi-
liolida. Medu slojevima s miliolidama i dazikladacejama su vise ili manje ¢esti
slojevi mikritnog smedkastog kre¢énjaka tipa mudstone koji sadrZi teksture
bioturbacije, pore izsuSivanja, detritus mikrokodija i sladkovodnog te brakic-
nog je postanka. Taj kre¢njak sadrzi brojne oogonije haraceja i slabije satuvane
gastropode. Zanimljiv je oko 200 cm debeo sloj kreénjaka s uzorkom br. 11
u kojem je alga Microcodium jako ucestala i koju u svojim radovima ¢esto
spominje Delvalle (1985).

Najlepde satuvane dazikladaceje su u 140 cm debelom sloju s uzorkom br. 5
i one su glavni predmet obrade ove rasprave. Zanimljivi su i najnizi slojevi
kreénjaka s dazikladacejama. U njima se, naime, pojavljuju samo daziklada-
ceje triju nepoznatih vrsta (Clypeina nov. sp., DS-1 i DS-2) koje su prikazane
u tabli 6. Cimopolije po¢inju vjerojatno tek od uzorka br. 4 prema gore, Vecina
ostalih uzoraka prikazanih u profilu su jo§ u daljnjoj paleontoloskoj obradi.

U horizontu srednjopaleocenskog miliolidskog kre¢njaka na nekoliko mjesta
Sirega zaleda obradivanog profila su manji koralni grebeni ili pojedinaéni
korali. U tom kreénjaku &esto nailazimo i na brojne komadi¢e morskih jeZeva.
Miliolidski kre¢njaci nastali su u lagunskom podrué¢ju Dinarske karbonatne
platforme koja je vremenom prelazila u nadplimsko podruéje. Tada je za
kratko vrijeme morska sedimentacija bila prekinjena, ¢ak je doslo do erozije
jos nepotpuno konsolidiranog kreénja¢kog dna. U profilu zapazeno je vise tak-
vih epizoda kratkotrajrog izronjavanja. Sladkovodno-braki¢ni kre¢njaci su zbog
kratkotrajnog izronjavanja zapunili manje erozijske udubine. Po prekinutoj
sedimentaciji uobi¢ajno zapoéinje novi sloj kreénjaka ¢ak s drugadijim tipom
sedimenta od onog koji lezi u njezinoj podlozi.

Na sjevernom rubu Dinarske karbonatne platforme su u paleocenu nastajali
grebenski kreénjaci s algama i koralima. Prodiranjem flisnog bazena na kar-
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bonatnu platformu prema jugu su ti kreénjaci bili potpuno razruseni i presedi-
mentirani u flisni bazen. Iz tih sekundarno leze¢ih kre¢njackih dijelova u flis-
noj bre¢éi Deloffre i Radoi&ié (1978) su opisali kreénjatke alge.

Na osnovi ¢estih korala u horizontu miliolidskog kre¢njaka moZemo zaklju-
¢iti da su se korali i dazikladaceje povremeno naselile u obliku manjih patch
rifova samo kao pojedina¢ni primjerci na podru¢je juZno od grebena leZetu
lagunu. Veliko masovno pojavljivanje dazikladaceja u horizontu miliolidskog
kre¢njaka govori o postojanju vecih alginih biostroma. S obzirom na to da se
dazikladaceje pojavljuju uglavnom samostalno izmedu slojeva s miliolidama,
mozZemo zakljuditi da je njihovu rast prekinula sedimentacija lagunskog kar-
bonatnog blata s miliolidama.

Starost slojeva s dazikladacejama

Kozinski kre¢njak koji lezi pod miliolidskim kreénjakom pripada donjem
paleocenu (Drobne, 1979). Miliolidske kretnjake na Golezu kraj Kozine su
Drobne i Pavlovec (1979), na osnovi znac¢ajnih foraminifera uvrstili
u srednji paleocen. U obradivanom profilu kraj Slivja zbog njegove dosadadnje
pokrivenosti foraminifere nisu bile obradene.

Isti slojevi s Goleza, kojima je starost tofnije bila odredena neprekinuto se
nastavljaju preko Kozine u materijski antiklinali prema jugoistoku u profilu
kraj Slivja. S obzirom na to moZemo zasigurno zakljuditi da i tu, gdje sadrze
tako bogatu asocijaciju dazikladaceja, pripadaju srednjem paleocenu. U gornjem
dijelu miliolidski kreénjaci polako prelaze u gornjopaleocenske alveolinsko-
numulitske kreénjake. Dazikladaceje koje se pojavljuju u obradivanom pro-
filu samo pojedinaéno u visim slojevima miliolidskog krefnjaka ne sezu do
vrha tog kreénjaka, ve¢ nestaju pribliZno 17 metara pod granicom s alveolin-
sko-numulitskim kreénjakom.

Starost dazikladaceja je u obradivanom profilu zasigurno srednjopaleocen-
ska. Klipeina nepoznate vrste (Clypeina nov. sp.) i dazikladaceje DS-1 i DS-2,
prikazane u tabli 6, su s obzirom na pojavljivanje u najnizem dijelu profila
starije od cimopolija s vrstama Cymopolia elongata i Cymopolia paronai te kli-
peine Clypeina liburnica. Interesantno je da se klipeina nepoznate vrste (Cly-
peina nov. sp.) i dazikladaceje DS-1 te DS-2 pojavljuju i u paleogenskim kre¢-
njacima Dubrovaékog primorja.

Paleontoloki dio
Rajka Radoii¢

Clypeina liburnica nov. spec.
Tabla 1, sl. 1—3, tabla 2, sl. 1—5

Holotip: Primjerak na tabli 1, sl. 1, vertikalan-subaksijalan presjek
vrinog dijela talusa sa pet priljenova. Ovaj presjek pokazuje prostranu glavnu
osu, nagib grana prema osi i njihov asimetri¢an oblik u vertikalnom presjeku.
Preparat RR-3243, kolekcija algi R. Radoiéic.

Izotipovi: ViSe popreénih, kosih i tangencijalnih presjeka od kojih su
neki prikazani na tabli 11i 2.
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Porijeklo imena: Po liburnijskim slojevima kojima pripada tipski
sloj sa algama.

Dijagnoza: Klipeina prostrane cilindriéne glavne ose sa priljenovima
koji se sastoje od 10 do 14 grana. Grane su valjkasto-zdepastog oblika, dosta
krupne, distalno blago zaobljene, one se lezerno boéno dodiruju, a nagnute su
prema centralnoj osi pod uglom od oko 55° do 65°. U vertikalnom presjeku su
asimetri¢ne, nesto ispupéenije u proksimalnom dijelu na donjoj povrSini prs-
ljena.

Dimenzije:

Dijametar fosila 0,640—1,120 mm

Dijametar glavne ose 0,240—0,400 mm

Rastojanje priljenova (od centra do centra) cca 0,240 mm

Broj grana u préljenu 10—14

Opis: U kreénjacima ovog lokaliteta Clypeina liburnica je neujednaceno
kalcificirana alga. Osobito je slabo kalcificirana glavna osa, te su stoga rijetko
ofuvani krupniji fragmenti talusa. Grane su razli¢ito kalcificirane: nekada je
kalcificirana samo tanka membrana, a nekada je to tanji ili deblji sloj sa spo-
ljasnje i unutradnje strane membrane. Krajevi grana nisu kalcificirani. Gleda-
judi neke presjeke dobija se utisak da su i krajevi grana kalcificirani — to su,
medutim, horizontalni i subhorizontalni presjeci kroz donji dio priljena, koji
ne prolaze kroz vrh grana.

Odnosi: Ako vrstu Clypeina liburnica uporedujemo sa paleogenim kli-
peinama, onda je ona najbliza vrsti Clypeina digitata (Parker et Jones) L. et J.
Morellet, koja, za razliku od nase vrste, ima izduZeno cjevaste grane. Najveéu
sliénost Clypeina liburnica pokazuje sa krednom vrstom Clypeina pastriki Ra-
doiti¢, koja ima prostranu glavnu osu i skoro horizontalne kratke valjkaste
grane unekoliko pravilnijeg oblika. Clypeina liburnica ima veéi broj grana
u priljenu, one su nagnute prema glavnoj osi i ispupfenije na donjoj strani
priljena, dakle, u vecoj mjeri asimetriéne nego one kod C. pastriki.

Cymopolia elongata (Defrance) Munier-Chalmas
Tabla 3, sl. 1—4, tabla 4, sl. 1—5

Talus vrste Cymopolia elongata je &lankovit. Clanci mogu biti veoma razli-
¢itog oblika (Deloffre et Génot, 1982, sl. 8), §to je u manjoj ili vecoj
mjeri svojstveno cimopolijama. Dimenzije ¢lanaka takode veoma variraju, na
primjer, duzina ¢lanaka krece se od 1,5 do 12 mm, dijametar fosila od 0,75 do
2,8 mm, a broj grana u priljenu od 18 do 32 (Deloffre et Génot, 1982,
str. 93). Primarne grane su cjevaste, kraée od sekundarnih i malo ili znatno
isko$ene (iskoSenije u vrhovima ¢lanaka). One nose razliéit broj sekundarnih
grana (3-—8), éak grane istog priljena mogu imati razli¢it broj sekundarnih
grana,

Cymopolia elongata je tercijarna (paleocen-miocen, ali preteZno paleogena)
dazikladacea veoma velikog geografskog rasprostranjenja. Izgleda da je u pa-
leogenim terenima Friulija, Slovenatkog Primorja i Istre (Jadranska karbo-
natna platforma) veoma uéestala (Raineri, 1930; Bignot, 1972). U juz-
nijim krajevima koji takode pripadaju ovoj karbonatnoj platformi, poznati su
rijetki nalazi ove vrste na Bra¢u, Hvaru i u okolini Dubrovnika.
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U ispitivanom materijalu Cymopolia elongata je zastupljena brojnim cjeva-
stim ¢lancima srednjih i sitnijih dimenzija (u odnosu na poznate dimenzije).
DuZina ¢lanaka rijetko prelazi 3 mm, dijametar ¢lanaka krece se od 0,45 do
1,05 mm, dijametar centralne ose (spoljasnji kalup) od 0,160 do 0,470 mm, uda-
ljenost priljenova oko 0,160 mm, a dijametar fertilnih ampula od 0,050 do
0,080 mm. Broj sekundarnih grana po jednoj primarnoj od 3—5, najceSée 4,

Cymopolia paronai (Raineri) emend.
Tabla 5, sl. 1—4

Cymopolia paronai Raineri zadugo je bila poznata samo u tipskom lokali-
tetu u Friuliju (Colle di Medea). Tek nedavno zabiljezeni su nalazi ove vrste
u Francuskoj (Segonzac, 1979) i u paleocenu Sardinije (okolina Orosei-a,
Dieni et al, 1985).

Raineri (1930) je opisala ovu vrstu samo na osnovu jednog neznatno
iskoSenog poprecnog presjeka kroz kreénjacki ¢lanak dosta loSeg oduvanja
(sl. 2 A), §to je bilo nedovoljno za sagledavanje karakteristika vrste. Pritom je,
zbog loSeg otuvanja, dobijena pogresna slika o nekim elementima grade (oblik
primarnih grana, veli¢ina i oblik fertilnih ampula). Primarne grane su opisane
kao klaviforme (».. rami primarii in numero di 16—18, clavati lieveménte
attenuati alla base,...«, Raineri, 1930, str. 4). Polaze¢i od crteza koji je
prikazala Raineri, Deloffre i Génot govore o sramification pri-
maires qui sont legerement renflées dans leur partie médiane ...« (1982, str. 74).
Misljenja smo da ovaj presjek, zbog loSeg oéuvanja kreénjacke cjevéice, ne po-
kazuje stvarni oblik primarnih grana, nego se radi o sekundarnoj deformaciji
pora koje odgovaraju cjevastim primarnim granama. U prilog ovom zaklju¢ku
govori i sljedeca éinjenica: Rita Raineri je u istom radu, na strani 7,

1

A

Sl. 2. A — Cymopolia paronai (Raineri) holotip. i B — Cymopolia elongata
(Defrance) x 42, prema Raineri, 1930, str. 5, sl. 1 i str. 7, sl. 2

Fig. 2. A — Cymopolia paronai (Raineri) holotype, and B — Cymopolia elongata
(Defrance) (x 42), after Raineri, 1930, p. 5. [ig. 1. and p. 7, fig. 2
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prikazala i vrstu Cymopolia elongata opisujuci njene prsljenove od »circa 22
rami primarii lievemente clavati, attenuati alla base...«. U prikazanom hori-
zontalnom presjeku ¢lanka (sl. 2 B) vidimo primarne grane prosirene u sred-
njem dijelu — dakle, ucrtane i opisane na isti nadin kao i one C. paronai.
Medutim, veoma je dobro poznato da primarne grane vrste Cymopolia elongata
imaju cjevast oblik. To se osobito jasno vidi u presjeku izolovanog ¢lanka koji
prikazuje Génot (1980) na tabli 1, sl. 7. Dakle, o¢igledno je da su u oba
sluéaja presjeci lofe ofuvanih ¢lanaka dali pogreSnu sliku oblika grana, te
ih je Raineri opisala kao klaviformne.

Druga primjedba odnosi se na oblik i veli¢inu fertilnih ampula. I u ovom
sluéaju radi se o sekundarno prosirenom prostoru oko fertilnih ampula (u koji
su dijelom ukljuéene i sekundarne grane). Na pomenutom crtezu (holotip)
zapaza se da sve »ampule« nisu jednake, da su tri u gornjem dijelu crteza
nesto sitnije od ostalih. Ovdje posebno privla¢i paznju ampula u sredini (sl. 2 A,
strelica), oko koje vidimo tri sekundarne grane. Oéigledno je da je ¢ak i ovdje
prostor za samu ampulu uzi — ona ni u kom sluaju (imajué¢i u vidu datu
razmjeru) ne moZe imati dijametar veci od 0,120 mm. Jasno je da se o krupnim
Supljinama u lijevom dijelu crteza, ne moze govoriti kao o fertilnim ampulama.

U raspolozivim preparatima kre¢njaéki ¢lanci vrste Cymopolia paronai znat-
no su rjedi nego ¢élanci vrste Cymopolia elongata, a mahom su i slabije ofuvani.
Nekoliko presjeka ipak daje dovoljno jasnu sliku njene grade, te se moze dati
sljedeca emendirana dijagnoza vrste:

Cilindri¢ni ¢lanci cimopolije prostrane centralne ose koja je u srednjem
dijelu ¢lanka veca od jedne tre¢ine dijametra fosila. Primarne grane kratke,
cjevaste, bez izrazenog distalnog prodirenja i nesto krac¢e od takode cjevastih,
samo na krajevima proSirenih, sekundarnih grana. U srednjem dijelu élanka
grane su horizontalne do subhorizontalne. Na krajevima, gdje su obi¢no malo
iskoSene, one su nesto krace i zdepastije. Fertilne ampule dosta krupne, okrugla-
ste.

Dimenzije:

Najve¢a promatrana duZina ¢lanka 4,100 mm

Dijametar fosila 0,870—1,265 mm

Dijametar centralne ose 0,300—0,500 mm

Rastojanje prsljenova 0,144—0,160 mm

Broj primarnih grana u priljenu 14—16

Broj sekundarnih grana po primarnoj 47

Dijametar fertilne ompule 0,096—0,112 mm

Duzina primarnih grana 0,080—0,112 mm

Duzina sekundarnih grana 0,192—0,272 mm

Po veli¢ini fertilnih ampula i poloZaju grana Cymopolia paronai se veoma
razlikuje od vrste Cymopolia elongata. Fertilne ampule C. paronai su krupnije,
stoga izgledaju zbijenije, te se dobije utisak da Cymopolia paronai ima gusce
priljenove. Odnosno, zbog sitnijih ampula, kao i nesto finijih grana, kreénjacki
¢lanci vrste Cymopolia elongata su kompaktniji i masivniji.

Kao 8to su Deloffre i Génot (1982, str. 75) primjetili, Cymopolia
paronai je najsliénija eocenskoj vrsti Cymopolia paktia Kaever, ali élanci ove
poslednje imaju znatno uZu centralnu osu, a priljenovi manji broj grana. Inace
obje vrste imaju krupne okruglaste fertilne ampule.
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Dasycladacean algae in Middle Paleocene miliolid limestones
in Kras in Slovenia

Summary

The Paleocene beds of the Liburnian Formation which begin in the considered
area in the lower part with Lower Paleocene Kozina limestones, overlie with
a stratigraphic gap the Upper Cretaceous limestone. The longer interval between
Senonian and Lower Paleocene is marked by smaller occurrences of bauxite
and karst paleorelief in Upper Cretaceous limestone. In this area the lowest
parts of the Liburnian Formation, the Vreme beds, were not deposited. They
appear, however, in the neighboring territory extending to the north. The Ko-
zina micritic limestone of the mudstone type, which is about 60 meters thick,
passes gradually upwards into miliolid Middle Paleocene limestones of the
wackestone to packstone type of approximately 53 meter thickness.

Dasycladaceans appear suddenly and massively about 5 meters above the
boundary between Kozina and miliolid limestone. The thickness of the horizon
in which dasycladaceans occur more or less abundantly is around 31 meters.
Dasycladaceans appear mostly in beds several centimeters to 40 centimeters thick.
In limestone with dasycladaceans miliolids are rare, but they are rock-building
between the layers with algae. Microcodium occurs mostly in fragments (prese-
dimented), but it is also rock-building in the bed with sample No 11. The best
preserved and rock-building dasycladaceans which are the object of investiga-
tion in this paper occur in a 140 cm thick bed with sample No 5. In the lower
parts of profile appear only dasycladaceans of three unknown species (Clypeina
nov. sp., DS-1 and DS-2) which are show on pl. 6. Cymopolias appear most
probably with the sample No 4 upwards.

Miliolid limestones within which the beds with dasycladaceans occur were
deposited in the lagoonal region of the Dinaric carbonate platform. On the
north margin of this platform existed during Paleocene true reef limestones
with corals and dasycladaceans. Due to the progression of the flysch basin
on the platform they were completely destroyed and redeposited as breccia in
the Paleocene flysch basin. Corals and dasycladaceans periodically grew in
form of small patch-reefs in the lagoon where during Middle Paleocene dasy-
cladaceans formed larger biostromes.

The miliolid limestones with frequent layers of dasycladaceans belong to
the Middle Paleocene. In the upper part the miliolid limestones gradually pass
into Upper Paleocene alveolinid limestones. Dasycladaceans which appear in
the considered profile only sporadically in higher beds of the miliolid limestone,
do not attain the top of this limestone, but they disappear about 17 meters
below the boundary with the alveolinid-nummulite limestone.

Clypeina of unknown species (Clypeina nov, sp.) and dasycladaceans DS-1
and DS-2 are in view of their appearing in the lowermost part of profile older
than cymopolias with species Cymopolia elongata and Cymopolia paronai and
Clypeina liburnica.

In the treatise only a part of distinct populations of dasycladaceans, mostly
from the bed with sample No 5, are presented. Other specimens are being still
paleontologically investigated. A new species of genus Clypeina Michelin —
Clypeina liburnica was established. Shown are also certain new species of dasy-
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cladaceans which are not described in more detail. Also the diagnosis of species
Cymopolia paronai was emended. This species presents together with species
Cymopolia elongata the most frequent dasycladaceans in the middle-upper part
of the considered profile.

Clypeina liburnica nov. spec.
Pl 1, fig. 13, PL 2, fig. 1—5

Holotype: Specimen in Pl 1, fig. 1, vertical-subaxial section of the top
part of thallus with five verticils. In this section appear the wide main axis,
inclination of branches to the axis, and their asymmetrical shape in the vertical
section, Slide RR-3243, collection of algae R. Radoiéi¢.

Isotypes: Several transverse oblique and tangential sections, some of
which shown on PI. 1 and 2.

Derivation of name: After Liburnian beds to which the type bed
with algae belongs.

Diagnosis: Clypeina of wide cylindrical main axis with verticils which
consist of 10 to 14 branches. Branches are of cylindrical-stout shapes, quite
large, distally gently rounded; they are in light lateral contacts, and inclined
toward the central axis at angle of about 55° to 65° In the vertical section they
are asymetrical, somewhat more convex in the proximal part on the lower
surface of the verticil.

Dimensions:

Diameter of fossil: 0.640—1.120 mm

Diameter of main axix 0.240—0.400 mm

Distance between verticils (from center to center) appr. 0.240 mm

Number of branches in verticil 10—14

Description: In limestones of this locality Clypeina liburnica is a non-
uniformly calcified alga. Especially poorly calcified is the main axis which is
the reason for rarely preserved larger fragments of thallus. Branches are
variously calcified: in cases only the thin membrane is calcified, and in other
cases only the thinner or thicker layer from the outer or inner side of membra-
ne. End of branches are not calcified. When observing some sections one gets
the impression that also ends of branches are calcified — however, these are
horizontal and subhorizontal sections across the lower part of the verticil which
do not pass through the ends of branches,

Comparisons: When comparing Clypeina liburnica with Paleogene
clypeinas, then it is closest to species Clypeina digitata (Parker et Jones) L. et J.
Morellet, which, in contrast to our species, possesses elongated tubular branches.
Clypeina liburnica shown most similarity with Cretaceous species Clypeina
pastriki Radoi¢i¢ which has a wide main axis and almost horizontal short cylin-
drical branches of somewhat more regular shape. Clypeina liburnica has more
numerous branches in verticil, they are inclined to the main axis and more
convex on the lower side of verticils, consequently more asymmetrical than
those of C. pastriki.
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Cymopolia paronai (Raineri) emend.
Pl. 5, figs. 1—4

Cymopolia paronai Raineri was long known only in the type locality in
Friuli (Colle di Medea). Only recently finds of this species in France (Segon-
zac, 1979) and in Paleocene of Sardinia (environs of Orosei, Dieni et al,
1985) have been noted.

Raineri (1930) described this species only on the basis of a slightly
inclined transversed section through a calcareous segment of rather poor state
of preservation (fig. 2 A) which was insufficient for establishing the characte-
ristics of the species. Besides, due to poor preservation, a wrong picture on
certain structural elements was obtained (shape of primary branches, size and
shape of fertile ampullae), The primary branches are described as claviform
(*... rami primarii in numero di 16—18, clavati lievemente attenuati alla
base...”, Raineri, 1930, p. 4). Starting from sketch shown by Raineri,
Deloffre and G énot speak of “ramifications primaires qui sont légérement
renflées dans leur partie médiane...” (1982, p. 74). According to our opinion
this section, due to poor state of preservation of the calcareous, does not show
the real shape of primary branches, but it presents secondary deformation of
pores which correspond to tubular primary branches. This conclusion is sup-
ported also by the following fact: Rita Raineri in the same work, on
page 7, showed also the species Cymopolia elongata, describing its verticils of
“_.. circa 22 rami primarii lievemente clavati, attennuati alla base...”. In the
presented horizontal section (fig. 2 B) one can see primary branches widened
in the middle part — consequently drawn and described in the same manner
as those in C. paronai. However, it is well known that primary branches of
species Cymopolia elongata have a tubular shape. This is especially clearly
seen in the section of the isolated segment shown by Génot (1980) on Pl 1,
fig. 7. It is therefore obvious that in both cases the sections of poorly preserv-
ed segments presented a wrong picture of the shapes of branches which
Raineri then described as claviform.

The second remark concerns the shape and size of fertile ampullae. Also
in this case we deal with secondarily widened space around fertile ampullae
(in which partly also secondary branches are included). On the mentioned
drawing (holotype) it may be seen that all “ampullae™ are not equal, that three
of them in the upper part of the drawing are slightly smaller than the others.
Here the attention is drawn especially by the ampulla in the center (fig. 2 A,
arrow), around which three secondary branches are seen. It is obvious that
even here the space for the ampulla itself is narrower — its diameter (consider-
ing the given scale) can exceed by no means 0,120 mm. It is clear that large
vugs in the left part on the drawings cannot be referred to as fertile ampullae.

In the available slides the calcareous segments of species Cymopolia paronai
are considerably less frequent than segments of species Cymopolia elongata,
and they are as a rule also more poorly preserved. Several sections nevertheless
give a sufficiently clear picture of its structure, so the following emended
diagnosis of species could be given:

Cylindrical segments of wide central axis which is in the middle part of
segment wider than one third of diameter of fossil. Primary branches short,
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tubular, without expressed distal widening, and also somewhat shorter than
equally tubular, only at ends widened secondary branches. In the middle part
of segment branches are horizontal to subhorizontal. At ends, where they are
usually slightly oblique, branches are somewhat shorter and stouter. Fertile
ampullae quite large near-spherical.

Dimensions:

Highest observed length of segment 4.100 mm

Diameter of fossil 0.870-—1.265 mm

Diameter of central axis 0.300—0.500 mm

Spacing of verticils 0.144—0.160 mm

Number of primary branches in verticil 14—16

Number of secondary branches after the primary branch 47

Diameter of fertile ampulla 0.096—0.112 mm

Length of primary branches 0.080-—0.112 mm

Length of secondary branches 0.192—0.278 mm

According to number of fertile ampullae and position of branches Cymo-
polia paronai differs considerably from species Cymopolia elongata. Fertile
ampullae of C. paronai are larger, and they appear therefore moer compressed
and one gets the impression that Cymopolia paronai has denser verticils. Further
due to smaller ampullae and to somewhat thinner branches, the calcareous
segments of species Cymopolia elongata are more compact and massive,

As noted by Deloffre and Génot (1982, p. 75), Cymopolia paronai
is the most similar to Eocene species Cymopolia paktia Kaever, but segments
of the latter have a much thinner central axis, and verticils have a smaller
number of branches. Besides, both species have similar large roundish fertile
ampullae.

Literatura

Bignot, G. 1972, Recherches stratigraphiques sur les calcaires du Crétacé su-
périeur et de I'Eocéne d’Istrie et des régions voisines. Essai de révision du Liburnie,
— Trav. Lab. Micropaléon., 2, Paris.

Deloffre, R. & Radoic¢i¢, R. 1978, Algues calcaires (Dasycladales) du
Paleocéne de Slovénie (Yugoslavie), Bull. Cent. Rech. Explor. Prod. Elf-Aquitane,
2, Pau.

Deloffre, R. & Génot, P. 1982 Les Algues Dasycladales du Cénozoique.
Bull. Centre Rech., Expl.-Prod. Elf-Aquitaine, Mém. 4, Pau.

Delvalle, D. 1985 Mikrofazielle Untersuchung der Kreide Tertidr-Grenze in
NW Jugoslawien (Slowenien). Diplomarbeit, Universitit Heidelberg. (Manuscript).

Dieni, 1, Massari, F. & Radoi¢ié¢, R. 1985 Palaeocene Dasycladalean
Algae from Orosei (Eastern Sardinia), Mem. di Sc. Geol,, Vol. XXXVIII Padova.

Drobne, K. 1979, Paleogene and Eocene Beds in Slovenia and Istria. 16'h Europ.
Micropal. Coll.,, Ljubljana.

Drobne, K. & Pavlovec, R, 1979, Excursion K, Golez-Paleocene, Ilerdian,
Cuisian. Guidebook of the 16'!h Europ. Micropal. Coll., Ljubljana.

Génot, P. 1980, Les Dasycladacées du Paléocéne supérieur et de I'Eocene du
Bassin de Paris, — Mém. Soc. Géol, France, 138, Paris.

Radoic¢ic¢, R. 1938, Dazikladacee Cylindroporella parva n. sp. iz gornje krede
Libije i Clypeina pastriki n. sp. iz gornje krede Dinarida i Libije, Glas CCCXXXV
SANU, Od. pr. mat, nauka, knj. 49, Beograd.

Raineri, R. 1930, Dasycladaceae nel sLiburnicos del Colle di Medea (Friuli),
Mem. R. Ist. Geol. Univ. Padova, vol. 8, Padova.

Segonzac, G, 1979, Algues calcaires du Thanétien d’Espéraza (Aude) (Dasy-
cladacées, Corallinacées), Bull. Soc. Hist. nat. Toulouse, Toulouse.



80

Stanko Buser, Rajka Radoiéi¢

Tabla 1 — Plate 1

1—3 Clypeina liburnica nov. spec, (X 70)
1 Vertikalan-subaksijalan presjek, holotip, prep. RR-3243
Vertical-subaxial section, holotype, slide RR-3243
2 Kos presjek, prep. RR-3241
Oblique section, slide RR-3241
3 Popre¢an, malo isko$en presjek, prep. RR-3241
Slightly oblique transverse section, slide RR-3241
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Tabla 2 — Plate 2

15 Clypeina liburnica nov. spec. (X 70)
1—3 Popreéni presjeci, prep. RR-3242 i RR-3243
Transverse sections, slides RR-3242 and RR-3243
4 IskoSen tangencijalan presjek priljena, prep. RR-3241
Tangential-oblique section of the verticil, slide RR-3241
5 Tangencijalan presjek kroz dva préljena, prep. RR-3246
Tangential section through two verticils, slide RR-3246
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Tabla 3 — Plate 3

1—3 Cymopolia elongata (Defrance) Munier-Chalmas (X 35)
1—3 Kosi presjeci, prep. RR-3245 i RR-3244
Oblique sections, slides RR-3245 and RR-3244

4 Cymopolia cf. elongata (Defrance) Munier-Chalmas (X 35)
Kos presjek, prep. RR-3246
Oblique section, slide RR-3246
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Tabla 4 — Plate 4

1—4 Cymopolia elongata (Defrance) Munier-Chalmas (< 35)
1 Tangencijalan iskoSen presjek, prep. RR-3245
Tangential-oblique section, slide RR-3245
2 Kosi presjeci, prep. RR-3245
Oblique sections, slide RR-3245
3 Poprefan presjek, prep. RR-3245
Transverse section, slide RR-3245
4 Kos presjek, prep. RR-3241 P
Oblique section, slide RR-3241

5 Cymopolia gr. elongata (X 35)

Prep. RR-3244
Slide RR-3244
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Tabla 5 — Plate 5

1-—-4 Cymopolia paronai (Raineri) emend. (< 35)
1, 2 Iskodeni vartikalni presjeci, prep. RR-3244 i RR-3245
Vertical-oblique sections, slides RR-3244 and RR-3245
3 Kos presjek, prep. RR-3239
Oblique section, slide RR-3239
4 Malo iskosen poprefan presjek, prep. RR-3242
Slightly oblique transverse section, slide RR-3242
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Tabla 6 — Plate €

1 Clypeina nov. sp. (x 60)
Kosi presjeci. prep. RR-3232
Oblique sections, slide RR-3232
2 Dazikladacea DS-1 (nov. gen. nov. sp.) x 60, malo iskoden vertikalan presjek, prep.

RR-3232
Dasycladacean DS-1 (nov. gen. nov. sp.) (x 60), slightly oblique vertical section,

slide RR-3232
3, 4 Dazikladacea DS-2 (nov. gen. nov. sp.) x 60, razli¢iti kosi presjeci, prep. RR-3242

i 3232
Dasycladacean DS-2 (nov. gen. nov, sp.) (x 60), various oblique sections, slides

RR-3243 and 3232
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