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BRANKO SOKAC 

DIPLOPORA CLAVAEFORMIS PIA (CHLOROPHYTA, 
DASYCLADACEAE) FROM THE LOWER LADINIAN OF MT. VELEBIT 

Diplopora clavaeformis P i a was originally described over SO 
years a~o from Anisian limestones, of Han Bulog, Bosnia; after­
wards, it was not found again until recently in a new locality in 
Lower Ladinian limestones near Grarac, in Mt. Velebit (Croatia). 
On the basis of this new material and comparatively numerous 
specimens, the description of the species is completed with newly 
discovered charactenstics, which were omitted in the original 
description. 

During field work carried out in 1962 in the wider area of Graeac, on 
the northeastern slopes of Mt. Velebit, several samples of Ladinian lime­
stone with ·sections of large, club-shaped and clearly annulated calca­
reous algae were collected. This material yielded only two determinable 
sections, which pointed to Diplopora clavaeformis Pi a. However, cer­
tain features seemed to disagree with the original description by P i a 
(1920, p. 68-71). In spite of further efforts in searching for new suitable 
sections, no more determinable sections were obtained from this ma­
terial. Therefore the study of this alga was postponed, in the hope that 
possible new finds would make it more successful. It was noticed that 
specimens of this alga were to be found on lower bedding planes, which 
considerably restricted the possibility of new finds. It was hoped, how­
ever, that particular lithologic properties of rocks (well-bedded, dark 
grey, partly pyritized micritic limestones) would help in finding new 
localities during further investigations, but this type of limestone was 
found nowhere else, although in the years that followed a Ladinian zone 
stretching more than 80 km in length in the northwest of Gracac was 

searched all over. Therefore, the present author, accompanied by Mr. I. 
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~ e 1 i c, returned to the already discovered locality in 1973 and on that 
occasion a sufficient number of well preserved specimens was collected, 

What we actually know about this species is based merely on the ori­
ginal description by Pi a (1920); this description, however, is based on 
a single, incompletely preserved specimen from the Trinodosus-limestone 
of the locality of Bare (Zli Stup) near Han Bulog, Bosnia. That certain 
morphologic-structural details remained inadequately known, and others, 
although correctly interpreted, stated as doubtful, is easy to understand 
when we remember that the only available specimen, in addition to being 
incomplete, happened to be recrystalized. This fact, as well as the absence 
of later proofs for more than SO years (from 1920 until now), probably 
led to the suspicion that the species was self-standing as hinted at, for 
example, by Hur k a & Schmid (1971, p. 512). 

Chlorophyta 

Family Dasycladaceae K ii t zing, orth. mut. St i z en berger, 1860 

Tribe Diploporeae P i a, 1927 

Genus Diplopora Schaf ha u t 1, 1863 

Diplopora clavaeformis P i a 

Pl. I-IV; pl. V, figs. 1--4 

1920. Diplopora clavaeformis n. sp. - Pi a, p. 68-71, text-fig. 16; Pl. IV, fig. 17. 
1935. Diplopora clavaeformis Pi a. - P i a, p. 246, text-fig. 55. 

D e s c rip ti on : Rather numerous well preserved specimens, which 
appear as washed skeletons on lower bedding planes, and numerous 
variously oriented sections display a club-shaped, distinctly annulated, 
calcareous skeleton. Generally, the shape is identical to that figured by 
Pi a (1920, p. 70, text-fig. 16; 1936, p. 245, text-fig. 55), but there are 
differences in the structure of the calcareous skeleton. This refers to 
calcareous segments, which are oriented slightly upward and situated 
obliquely (Pl. II, fig.1). These segments show thickening and distal .wi­
dening in the upper parts of the plant, in contrast to those in the basal 
part which are of the same thickness all along their length (Pl. 11, figs. 
1-3; Pl. IV, fig. 3). The distance between two consecutive segments is 
markedly smaller in the basal part of the plant than in the upper part. 
Further differences with regard to P i a' s reconstruction can be ob­
served in the uppermost part of the plant, its top having the shape of 
a calcareous calotte corresponding to one segment (Pl. I, fig. 3; Pl. II, 
figs. 1, 3). The segments are linked together to form a calcareous ske­
leton by very thin calcareous walls which separate the main stem from 
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the outer recesses (annulation). The thickness of this wall is twice as 
much in the lower part of the plant as it is in the top part (Pl. II, fig. 1; 
Pl. IV, fig. 3). The main stem is very broad, occupying more than 2/3 
of the total diameter in the upper part of the plant. 

The branches, characteristic of the genus Diplopora, are arranged in 
whorls (verticills), each segment bearing one whorl. The whorls consist 
of a row of tufts formed of 4, exceptionally 5, branches, which are linked 
together by a common base (Pl. Ill, figs. 1-4). Therefore the tufts can 
be seen in sections cut through the base of the branches or immediately 
near the base, i.e. before the branches start to diverge (Pl. III, figs . .l-4). 
In spite of certain indications (Pl. III, figs. 2- 3), it remains doubtful 
whether the thickened and distally widened segments in the upper part 
of the plant may have two whorls of branches, in which, then, the tufts 
would alternate from one whorl to another. The existence of two whorls 
in one segment could be reliably established only in two segments and 
hence it is minimal. Considering the structure of the branches, P i a 
(1920, p. 70) left the question unsolved, writing: ioFragen konnte man sich 
sogar, ob die Poren von Dipplopora clavaeformis nicht sekundaren Wir­
telasten entsprechen und die primaren Aste ganz unverkalt waren. Die 
Stammzelle hatte dann nicht eine so enorme Dicke gehabt.« In the avail­
able material, the relationship of the branches with the main stem can 
be observed, the branches being separated from the main stem by a very 
thin, not always preserved, calcite wall, which here and there projects 
slightly into the main stem (Pl. II, fig. 1; Pl. IV, fig. 3). Hence it can be 
concluded that the communication between the main stem and the bran­
ches takes place through a small pore. The bases of the tufts of bran­
ches in a whorl are densely compressed together and· separated from 
each other by a very thin calcareous partition. The number of tufts in 
a whorl in the upper part of the plant is supposed to be about 40-50. 
The divergence of the branches from their base removes the suspicion of 
the possible presence of primary and secondary branches, although this 
question appears to be justified in some other species of this genus. 

The branches, having left their common base, diverge from each other, 
and sometimes certain branches are slightly curved. With regard to 
Pia's description, there is a more pronounced difference in the form of 
the form of the branches after they have lef their mutual base. Accord­
ing to Pia, the branches taper out outwardly and hence belong to the 
trichophorous type. In the available material, however, it is evident that 
the form of the branches may vary depending on where they are situat~ 
ed, i. e. which part of the calcareous skeleton is cut by the section. 
In the lower part of the skeleton, which is in general characte­
rized by smaller dimensions and particularly by narrower calcareous seg­
ments, the branches taper slightly going outwards, or, being relatively 
thin, are of approximately the same thickness all along their length (Pl. 
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III, fig. 5; Pl. IV, fig. 1), which points to the trichophorous type, However, 
in the swollen and distally widened segments of the upper part of the 
plant, the branches have a different shape. They gradually thicken going 
outwards and even show a tendency to form the vesiculiferous type, 
though they fail to reach it completely (Pl. III, figs. 2-3; Pl. V, figs. 1, 2, 
4). It is possible that a more pronounced vesiculiferous type of the bran­
ches may have been found in the calcareous calotte at the top of the 
plant. 

Dimensions in mm: 

Maximum observed length 
Number of segments in maximum observed length 
Outer diameter in the upper part of the thallus 
Inner diameter in the upper part of the thallus 
Outer diameter in the lower part of the thallus 
Inner diameter in the lower part of the thallus 
Distance between two whorls in the upper part of 

the thallus 
Distance between two whorls in the lower part of 

the thallus 
Number of tufts in a whorl 
Number of branches in a tuft 
Length of branches 
Thickness of branches at their base in the 

upper part of the thallus 
Thickness of the distal part of branches in the upper 

part of the thallus 
Thickness of branches at their base in the lower 

part of the thallus 
Thickness of the distal part of branches in the 

lower part of the thallus 
Thickness of the calcareous wall between consecutive 

segments in the upper part of the thallus 
Thickness of the calcareous wall between consecutive 

segments in the lower part of the thallus 
Width of segments at the distal end in the upper 

part of the thallus 
Width of segments at the distal end in the lower 

part of the thallus 

53 
34 

8.87-12.58 
6.29-9.62 
5.55-8.33 
2.78-4.81 

2.22-2.78 

1.48-1.78 
40-50 
4-5? 

1.11-1.55 

0.10-0.19 

0.25-0.48 

0.09 

0.06 

0.05-0.10 

0.18-0.33 

1.67- Z.33 

0.63-0.93 

S i mi 1 a r it i es and difference s: In the structure of Diplo­
pora clavaeformis we can find several features characteristic of the ge­
nus Diplopora. By its dimensions and the thin calcareous wall at the 
bottom of the annulated spaces it differs distinctly from the similar 
species of the same genus. Pi a (1920) pointed out already that the dif­
ferences in dimensions are too large for this species to be conceived as 
Diplopora annulatissima, from which it also differs by the club-shaped top 
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of the thallus. In addition to these differences, it is now possible to see 
that D. clavaeformis differs from D. annulatissima (with which it is most 
similar in certain section cut through the lower part of the thallus) in 
the shape of branches. A feature that both species have in common is one 
whorl in each segment, although D. clavaeformis is supposed to have two 
whorls in the top segments or even in the segment next to the top one. 

If D. clavaeformis is compared with D. praecursor P i a, according to 
the description of the latter by Hur k a & Schmid (1971), the diffe­
rences are obvious and no confusion is possible. The differences are 
partly visible from the dimensions and the shape of the calcareous ske­
leton: in D. clavaeformis it widens gradually in its upper part, and in D. 
praecursor it swells more abruptly, acquiring a form of a goatskin bag. 
Segmentation is much more distinct in D. clavaeformis, and the essential 
difference between the two species consists in the shape of the branches 
and in the number of branches in one tuft. In D. clavaeformis there are 
4, possibly even 5, branches in a tuft, whereas in D. praecursor there are 
2, exceptionally 3, branches in a tuft (Hur k a & Schmid, 1971). 
There are also some minor similarities with other species, but the existen­
ce of sharp differences rules out the necessity of a further analysis. 

In spite of the above mentioned differences with regard to Pia's 
(1920) original description, the described material belongs beyond all 
doubt to D. clavaeformis, and thus all new observations should be con­
sidered a supplement to the original description. 

S t r a t i g r a p h i c p o s i t i o n. The species described here has been 
found on the northeastern slopes of Mt. Velebit, west of Rastovaea (south 
of Graeacko polje), in dark-grey micritic limestone of the Lower Ladini­
an. The Lower Ladinian age of these deposits has been inferred from the 
superposition and the presence of rather numerous sections of Diplopora 
annulata S c h a f h a u t 1 with both subspecies. 

Rare finds of D. clavaeformis, of which this is only the second find­
ing-place known so far, may be explained by its tender structure that re­
quires extremely favourable sedimentary conditions to be preserved. 
Such environmental conditions obtain only locally, in a quiet (protected), 
partly reductive, marine environment resulting in the deposition of bio­
micrites with very fine biogene detritus and with some finely disperged 
pyrite, which is subsequently limonitized. 

Received 27 March 1974. 
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B. SOKAC 

0 VRSTI DIPLOPORA CLA VAEFORMIS PIA (CHLOROPHYTA, 
DASYCLADACEAE) IZ DONJEG LADINIKA VELEBITA 

Tokom terenskih radova koje smo vdili Jos 1962. godine u siroj okolini 
Graeaca na sjeveroistoenim padinama Veleb1ta prikupljeno je nekoliko uzo­
raka ladinickih vapnenaca s presjecima krupnih vapnenackih alga kijaeastog 
oblika i izrazito jasne anulacije. Iz ovog materijala dobivena su samo dva 
kosa presjeka povoljna za odredbu koja su upuCivala na njihovu pripadnost 
vrsti Diplopora clavaeformis P i a. Medutim, neke znaeajke u spomenutim 
presjecima dijelom su odstupale od opisa kakvog ga je za navedenu vrstu dao 
J. Pi a (1920, str. 68-71). lnsistiranje da se iz materijala prikupljenog tom 
prilikom dobiju novi povoljni presjeci nije dalo pozitivne rezultate. Zbog toga 
dalje izueavanje ove vapnenacke alge ostavljeno je za neku kasniju priliku, 
do eventualno nekog novog nalaza. Vee prilikom izrade prvih preparata za­
pafono je da se primjerci ove alge nalaze uz donju povrsinu slojeva sto je 
znatno umanjivalo mogUcnost novih nalaza. Znaeajni momenat koji je ipak 
ostavljao perspektivu daljih nalaza otvorenom odnosio se na specificne ali 
lokalne litoloske odlike dobro uslojenih tamnih i dijelom piritiziranih mi­
kritskih vapnenaca donjeg ladinika koje se pretpostavljalo naCi tokom nared­
nih istraZivanja. Kako tip ovih vapnenaca, pa ni ova al~a nisu viSe zapafeni, 
premda je kroz naredne godine obradeno podrucje ladimka sto se od Graeaca 
prote!e na sjeverozapad u dufini preko 80 km, preostalo je da se pokusa po­
novo naci vee utvrdeni lokalitet, sto je realizirano tek 1973. godine, kada sam 
s kolegom I. Ve Ii c em uspio prikupiti veci broj lijepo ocuvanih primjeraka. 

Dosadasnje poznavanje ove vrste svodi se iskljucivo na opis sto ga je dao 
Pi a (1920) na jednom nepotpuno ocuvanom primjerku koji potjece iz vap­
nenaca Trinodosus-slojeva s lokaliteta Bare (Zli Stup) kod Han Buloga u Bosni. 
Uzme Ii se u obzir da je i taj jedan nepotpuni primjerak dijelom zahvacen 
rekristalizacijom, postaJe razumljivo da su neki detalji ostali slabije poznati, 
a drugi, premda tocni, izrazeni s opravdanom sumnjom. Vjerojatno da je to, 
kao i pomanjkanje novijeg nalaza od 1920. godine do danas, postojanje ove 
vrste dovodilo u sumnju iii harem u situaciju diskretne primjedbe kakvu 
su dali Hu rk a & Schmid . (1971, p. 512). 

Diplopora clavaeformis P i a 

Tab. I-IV; tab. V, sl. 1--4. 

0 p is. Vise dobro oeuvanih primjeraka ispranih na donjim povdinama 
slojeva i veeeg broja razlicito orijentiranih presjeka predstavlja nam ovu 
algu kijaeastim izrazito anuliranim vapnenackim skeletom. U osnovi oblik je 
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podudaran onom sto ga je dao Pi a (1920, str. 70, sl. 16; 1936, str. 245, sl. 55), 
ali se razlika uOCllva u gracti vapnenackog skeleta. To je izrafeno lagano prema 
gore koso postavljenim vapnenackim segmentima (tab. II, sl. 1). Kod ovih 
segmenata primjeeuje se odebljanje i distalno prosirivanje u vdnim dijelo­
vima biljke u odnosu na one koje se nalaze u bazi, a koji su cijelom dufinom 
pribliZno jednake debljine (tab. II, sl. 1-3; tab IV, sl. 3). Medusobna udalje­
nost susjednih segmenata primjetljivo je manja u bazi nego onih u vrfaom 
dijelu biljke. Dalja razlika od originalne rekonstrukcije vidljiva je na kraj­
njem dijelu biljke, gdje je njezin zavdetak u obliku vapnenacke kalote sto 
odgovara jednom segmentu (tab. I , sl. 3; tab. II, sl. 1, 3). Povezanost susjednih 
segmenata u cjelinu vapnenackog skeleta ostvarena je veoma tankim vai;me­
nackim zidom sto dijeli maticnu stanicu od vanjskih udubljenja (anulac1je). 
Debljina ovog zida dvostruko je veea u donjem nego sto je to u vdnom dijelu 
biljke (tab. II, sl. l; tab. IV, sl. 3). Maticna stanica vrlo je prostrana i zaprema 
vise od 213 ukupnog dijametra u gornjem dijelu biljke. 

Ogranci karakteristicni za rod Diplopora smjesteni su u val?nenackim scg­
mentima tako da u svakom od njih nalazimo po jedan prslJen. Prsljen se 
sastoji od niza snopiea formiranih od 4, a izuzetno 5 ogranaka povezanih za­
jednickom bazom (tab. III, sl. 1-4). Zbog ovoga snopiee je moguee zapaziti u 
presjecima kroz bazu ogranka ili jos neposredno uz nju prije nego docte do 
njihovog razilafonja (tab. III, sl. 1-4). Ostaje nesigurno, unatoc indikacija 
(tab. III, sl. 2-3) da Ii u odebljalim i distalno prosirenim segmentima vrsnog 
dijela biljke nema i dva pdljena u kojima snopiCi u odnosu jednog prema 
drugom pr5ljenu stoje naizmjenicno. Sigurno uoeavanje eventualne p risut­
nosti dva prsljena ograniceno je na najvise dva segmenta, pa je ono min i· 
malno. Prilikom razmatranja gracte ogranka Pi a (1920, p. 70) ostaje u dilemi 
kada pise: »Fragen konnte man sich sogar, ob die Poren von Diplopora clavae­
f ormis nicht sekundaren Wirteiasten entsprechen und die primaren Aste 
ganz unverkalt waren. Die Stammzelle hatte dann nicht eine so enorme Dicke 
gehapt.« Na ovdje promatranim primjercima uoeljiv je odnos ogranaka s 
matienom stanicom od koje su ogranci odjeljeni veoma tankim, ne uvjek oeu­
vanim, kalcitnim zidom ponegdje slabo izboeenim u maticnu stanicu (tab. II , 
sl. l; tab. IV, sl. 3). Na osnovi ovoga moie se pretpostaviti da je veza maticne 
stanice s ograndma ostvarena porom relativno malih dimenzija. Baze snopiea 
ogranaka jednog pr5ljena gusto su stisnute i mectusobno odjeljene vrlo t·an­
kom vapnenackom pregradom. Broj snopiea u jednom prlljenu gornjeg dijela 
biljke pretpostavlja se u iznosu 40--50. Odvajanje ogranaka vee od same baze 
otklanja sumnju eventualnog postojanja primarnih i sekundarnih ogranaka 
premda se ovo pitanje cini ipak dovoljno opravdanim kada je rijee i 0 nekim 
drugim vrstama ovog roda. . 

Nakon sto se ogranci odvoje od zajednicke osnove dolazi do njihovog razi­
laienja katkada i uz blago povijanje pojedinih ogranaka. U odnosu na Pijin 
opis ave vrste postoji znatnija razlika u formi ogranaka nakon sto se odvo­
jili od zajednicke osnove. Prema interpretaciji sto ju je dao P i a, ogranci se 
prema van stanjuju i pripadaju trihofornom tipu. Iz ovdje prikazanog mate­
rijala forma ogranaka razlicita je i ovisna o dijelu gdje je vapnenacki skelet 
zahvacen presjekom. U niZem dijelu skeleta, koji se donekle definira opeenito 
manjim dimenzijama i naglaseno ufim vapnenackim segmentima, ogranci se 
neznatno smanjuju prema van ili su na cijeloj dufini, premda relativno tanki, 
pribliZno podjednake debljine (tab. III, sl. 5; tab. IV, sl. 1), sto i navodi na 
njihov trihoforni tip. Mectutim, druga forma ogranaka dolazi na odebljelim 
i distalno prosirenim segmentima vrlnog dijela biljke. Ogranci prema van 
postupno odebljavaju i pokazuju tendenciju formiranja vezikulifemog tipa 
ogranaka (tab. III, sl. 2-3; tab. V, sl. 1, 2, 4), kakvi bi se eventualno izrazitije 
formirMi mogli naci u vapnenackoj kaloti na samom zavdetku biljke. 

139 



GeoloSki vjesnik, 27, Zagreb 1974 

Dimenzije u mm: 

Maksimalno promatrana d11Zina 
Broj segmenata na maksimalno promatranoj d11Zini 
Vanjski dijametar u gomjem dijelu talusa 
Unutamji dijametar u gomjem dijelu talusa 
Vanjski dijametar u donjem dijelu talusa 
Unutarnji dijametar u donjem dijelu talusa 
Udaljenost susjednih prsljenja u gomjem dijelu talusa 
Udaljenost susjednih pdljenova u donjem dijelu talusa 
Broj snopiea u jednom prsljenu 
Broj ogranaka jednog snopiea 
D11Zina ogranaka 
Debljina ogranaka na bazi u gomjem dijelu talusa 
Debljina ogranaka vrsnog dijela u gomjem dijelu talusa 
Debljina ogranaka na bazi u donjem dijelu talusa 
Debljina ogranaka na vanjskom kraju u 

donjem dijelu talusa 
Debljina vapnenackog zida izmedu susjednih 

segmenta u gomjem dijelu t:alusa 
Debljina vapnenacko~ zida izmedu susjednih 

segmenata u don1em dijelu talusa 
$irina segmenata na distalnom kraju u 

gomjem dijelu talusa 
$irina segmenata na distalnom kraju u 

donjem dijelu talusa 

53 
34 

8,87-12,58 
6,29- 9,62 
5,55- 8,33 
2,78- 4,81 
2,22- 2,78 
1,48-- 1,78 

40-50. 
4-?5 

1;11- 1,55 
0,10- 0,19 
0,25- 0,48 

0,09 

0,06 

0,05- 0,10 

0,18-- 0,33 

1,67- 2,33 

0,63- 0,93 

S I i c no s t i i r a z I i k e. U gradi v:rste Diplopora clavaeformis P i a 
nalazimo vise znaeajki karakteristicnih za rod Diplopora. Svojim dimenzijama 
i tankom vapnenackom stijenkom u dnu anulatnih prostora ostro se odvaja 
od njoj slicnih vrsta ovog roda. Vee je Pi a (1920) naglasio da je razlika 
u dimenzijama prevelika da bi se shvatila kao D. annulatissima, od koje se 
razlikuje i kijaeastim zavrsetkom talusa. Uz ove razlike novim materijalom 
moguce je utvrditi da se D. clavaeformis od D. annulatissima, s kojom je u 
nekim presjecima kroz donji dio talusa najslicnija, razlikuje i oblikom ogra­
naka. Zajednicka odlika ovih dviju vrsta je u pravilu samo jedan prsljen u 
svakom segmentu, premda se pretpostavka od dva prsljena u posljednjem 
segmentu iii mozda i slijedecem niZem kod ovdje opisane vrste cini opravdana. 

Ako se D. clavaqormis usporedi s vrstom D. praecursor P i a prema opisu 
sto SU ga za ovu drugu dali Hur k a & sch ID id (1971), razlike SU oeite i 
zamjena ovih vrsta ni u kojem slueaju nije moguea. Razlike su vidljive do­
nekle iz njihovih dimenzija i oblika vapnenackog skeleta postupnim odeblja­
vanjem vrsnog dijela u vrste D. clavaeformis i nesto naglijeg, u obliku mjesine, 
kod D. praecursor. Segmentacija kod D. clavaeformis znatno je izrazitija, a 
bitno se razlikuje od D. praecursor oblikom ogranaka i brojem ogranaka jed­
nog snopiea. Vrsta D. clavaeformis ima 4 ogranka u jednom snopicu a u po­
jedinim slueajevima moguce i 5, sto je kod D. praecursor ograniceno na 2 iii 
izuzetno 3 (Hur k a & Schmid, 1971). Manje slienosti moguee je naci i s 
nekim drugim vrstama, ali postojanje ostrih razlika iskljueuje potrebu dalje 
analize. · 
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Unatoc razlika koje su ovdje uoeene u odnosu na opis sto ga je dao P i a 
(1920), nije dovedena u pitanje pripadnost ovog materijala vrsti D. clavae­
formis P i a, pa se cjelokupna nova zapafanja mogu smatrati dopunom prvo­
bitnog opisa. 

Strati gr a f ski po 1 oz a j: Prikazana vrsta nadena je na sjeveroistoc­
nim padinama Velebita zapadno od Rastovace (juino od Graeackog polja) u 
tamnosivim mikritskim vapnencima nizeg ladinika. Na pripadnost ovih na­
slaga donjem ladiniku ukazuje njihova superpozicija i vise dobro ocuvanih 
presjeka vrste Diplopora annulata Schaf h., koja je zastupana s obje pod­
vrste. 

Rijetki nalazi vrste D. clavaeformis, kojoj je ovo tek drugi utvrdeni lokali­
tet, mogu se objasniti njezinom njefnom gradom za cije ocuvanje su potrebni 
izrazito povoljni uvjeti sedimentacije. Relativno mirna sredina djelomicno re­
duktivnih uvjeta sedimentacije ostvarena je lokalno i slueajno, a odrafava se 
u biomikritima s vrlo sitnim biogenim detritusom u z fino dispergirani primar­
ni pirit koji je naknadno limonitiziran. 

Primljeno 27. 03. 1974. Institut za geoloska istrazivanja, 
41000 Zagreb, Sachsova 2 
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PLATE - TABLA I 

Dnplopora clavaeformis Pi a 

1-2. Longitudinal-tangential section through the club-shaped region (Uzdui­
ni tangencijalni presjek kroz kijaeasti dio biljke), l=x2,5; 2=x2. 

3-4. Weathered part of skeleton in the club-shaped region (lsprani erodirani 
skelet kijaeastog dijela biljke), 3=x2,6; 4=x2,7. 

Taken by (Foto) : I. Buzjak 



Sokac: Diplopora clavaeformis PLATE - TABLA I 



PLATE - TABLA II 

Diplopora clavaeformis P i a 

1, 3. Longitudinal section through the club-shaped region (uzdufoi presjek 
kroz kijaeasti dio skeleta), 
Slide (izbrusak) 1 = OB 583/9, x7,2; 2=0B 583/12, x5. 

2. Oblique section (kosi presjek) 
Slide (izbrusak) OB 583/11, x4,9. 

Taken by (Foto): Z.. Mikfa 



Sokac: Diplopora clavaeformis PLATE - TABLA II 



PLATE - TABLA III 
D iplopora clavaeformis Pi a 

1- 5. Oblique sections (kosi presjeci) 
Slides (izbrusci) 1 = OB 583/1, x7,2; 2 = OB 583/6, x4,9 3 = OB 583/2, x4,9; 
4=0B 583/5, x4,7; 5=0B 583/10, x5. 

Taken by (Foto): z. Mikfa 



Sokac: Diplopora clavaeformis PLATE-TABLA III 



PLATE - TABLA IV 

Diplopora clavaeformis Pi a 

1-2. Oblique sections (kosi presjeci) 
Slides (izbrusci) l=OB 583/14, x9,6; 2=0B 583/7, x7,6. 

3. Longitudinal section (uzdufoi presjek) 
Slide .(izbrusak) OB 583/8, x3,8. 

Taken by (Foto): z. Mik5a 



Sokac: Diplopora clavaeformis PLATE - TABLA IV 



PLATE - TABLA V 

1-4. Diplopora clavaeformis P i a 

1, 3. Longitudinal section through one segment (uzdufai presjek kroz jedan 
segment) 
Slides (izbrusci) 1= 0B 583/8, x17,3; 3=0B 583/5, x18. 

2, 4. Oblique section through one segment (kosi presjek kroz jedan segment) 
Slide (izbrusak) OB 583/6, x20,7. 

5. Diplopora annulata Schaf h. 
Longitudinal-oblique section (uzdufoo-kosi presjek) 
Slide (izbrusak) OB 583/15, x3,5. 

6. Biopelmicrosparite with fragments of Diplopora annulata Schaf h. (bio­
pelmikrosparit s fragmentima vrste Diplopora annulata Schaf h.) 
Slide (izbrusak) OB 583A, x5. 

Taken by (Foto): z. Mikfa 



Sokac: Diplopora clavaeformis PLATE-TABLA V 
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