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Biji ssuri n etla cornije ra sp .n , a n d B ij i ssuT i n etla cf. t ria ngu laris P oignan t e t
Ubaldo , 1973, a re d esc r ib e d f r om th e Mi d d le Miocene of t he Ce n tral P aratethys .
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INTRODUCTIO N

Two species of Bi fis surin ella occur in the Middle Miocen e (Bade nian )
sedime nts of P oland and Austria. In their general appearance, they r e­
semble the specime ns referred to Bifissurinena r ecorded fr om the Upper
Ougocene-Lower Miocen e strata of other sites in Europe. This genus
was ori gin ally assigned to "i ncertae sed is" (Poi gnant and Ubaldo 1973;
Andreieff et al. 1974) but su bsequently included to the Bryozoa (Cheilo­
stomata, Anasca) (Keij 1977). Features not previously observed allow
a better under standing of the m orphology of this fossil and subcorrobo-
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rate its assign me n t to the Bryozo a. Comparison of Bifissurin ella
(sensu lata) wit h the similar genus Bicornifera , gives .r ise, however, to
questions about the validit y of the genus Bifissurinella.

MATERIAL

In Poland Bifissurin ella occurs i~ silty an d fine-sa ndy sediments of
the Middle Mio cene (Badenian) age, ou tcropping in the Carpathian
Foredeep. It is present in its northern periphery , i .e. on the southern
sl opes of the Holy Cross Mts. (Mt. Lysa and Sladkow Maly localities) ,
as well as in its central part (Raclawice locality).

In t he silty sediments from Mt. Lys a (Korytnica basin, see Baluk
and Radwanski 1977) , Bifissurinella is associated with a shallow and
warm-water foraminifer al assemblage, which includes sp ecies of Am­
phistegina, Het erostegina , Borelis, Dendritina, Pararotalia and others.
The character of this microfauna suggests that it belongs to the older
Badenian (Globigerinoides Ecozone sensu Szczechura 1982). In the sandy
sampl e from Sladkow Ma ly near Chmielnik (see Studencka and Stu­
dencki 1980) Bifissurinella occurs tog ether with a deeper-water assem ­
blage of a probably regressive or colder environment; there are numerous
Cibicides and Elphidium r epresentatives, but also rare Pullenia bulloides,
Gyroidin a sp. , Uvigerina div.sp ., Hoeglundina scalaris, Globigerina prae­
bulloides, V elap ertin a sp ., etc. The character of this microfauna, espe ­
cially the presence of typical Sarmati an species such as El phidium
reginum, E. echinatum an d Articulina sarmatica , suggests that it repre­
sents the boundary interval between the Badenian and the Sarmatian.

The si lt y sample from Raclawice n ear Miech6w (see Gonera and Kul­
ka 1979) which contains Bifissurin ella, r epresen ts a more open sea en­
vi r onment than found at the above m entioned localities; here it is
associated with a rich and highly diversified assemblage of planktic
foraminifera including Gl obor otalia div. sp ., Gl oboquadrina sp., Orbu­
lina cf .su turalis (rare), Globigerinoides div. sp. This assemblage is indi­
cative of the lower neritic zon e of the open sea. The character of the
microfauna suggest s an older Badenian age (Globigerinoid es Ecozone
sensu Szczechura 1982).

Comparative material was available fr om Aust r ia, from an outcrop
at Sooss (south of Baden), in the Vienna Bas in. The marly sample con­
tains a similar ass emblage of foraminifera and is of the same age as that
found at Raclawice.

Summarising the enviro n me n tal pr ef er ences of Bifissurinella it
appears that it lived in a m oderately quiet enviro nment on the shelf,
both in its upper and lower part.
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Bifissurinella was erecte d by Poignant and Ub aldo (1973) for some
Lower Mioc en e microfossils of F rance, and referred to as "incer tae
sed is".

According to the gen eric dia gn osis of ~ifissurinella , emended by
Keij (1977), this genus is characterized (among ot he rs) by "Small prox­
imal zooecium with a circular frontal opening, the two foll owing zooecia
wit h long, narrow, frontal openings bordered by a low rim". Sp ecimens
from P oland and Austr ia externally are almost identic al with those so far
assigned to Bifissurinella, they ha ve, however, more complicated and
more varied morphology of their frontal parts than that described by
Keij (1977). It is evident that Keij had at his disposal poorly preserved
material, without primary structures, which was admitted by him. He
(1977) referred Bifissurinella to the Bryozoa (Cheilostomata, A nasca)
erecting a new family Bicorniferidae, mostly on the basis of the connec­
tions occurring between chambers and on the basis of lateral rootlet
pores and of terminal pores reminding the pores in ar t iculate d cheilosto­
matous Bryozoa; these terminal pores were obs erved mostly in Bicorni­
[era , a genus close to Bifissurin ella .

According to Keij (1977: 230) " ... tricamerate tests of Bifissurinella
are eit he r the calcified , terminal segm ents arising from a non-calcified,
stolonate system or arise as single colonies with a rootl et syste m . The
smalle r terminal chambers may be compared wit h kenozooecia of Bryo­
zoa, and the two much bigger ones wit h autozooecia" . K eij confirmed,
however, that the si lt -li ke ch aracter of the fron tal apertur es, obser ved
in Bicornifera as well as in Bifissurin ella are uncommon in Bryozoa
and noted that none of the two genera has structures com parable with
bryozoan ovicell s, avicularia or vibracu la .

The in terpretation of the morphological structures, observed in Bi­
fissurin ella (especially in sp ecimens here described) , is no t easy . Since
there is , however, distinct polymorphism of ch ambers, and moreover,
these chambers possess numerous openings div ersified in shape and
cryptocyst- lik e structures , it seems that there are no more obstacles left
to r efer this genus to the Br yozoa.

~he regular of the tube-like pro ximal end of specimens (zoarium)
refer re d t o Bifissurinella (p. 4: la, 1b) su ggests tha t it is eit he r the
basal pa r t of the entire colony or the terminal pa rt of a segment (in­
te rnode) wi th which it was articulated with anothe r segment.

According to its gene ral m orphology , Bifissu rin ella r esembles Bi­
cornifera, a genus described as a problematicum from the Olig ocene of
Austria (Lindenberg 1965). This similarity was also noted by Poignant
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and Ubald o (1973) , as well as by K eij (1977), who include d both for ms
into the Bicornifera-BifissurineLLa group.

Accor ding to Keij (I.c.) Bi f issurineLLa differs from Bicorni fera by:
representing terminal segments or individual colonies instead of an
ar ti cul a te d zoarium (as ascr ibed to Bicornifera); being tricamerate in
con t rast to generally quadricamerate; having a pronounced carina (un­
known in Bicornifera). Accor ding to this author, t he re is, how ever, a
transitional taxon between the two gen er a, i.e. t ricamer ate Bicornifera
lagaai ji, the distal opening or pore field of which suggests that it re ­
pr esents an internode of an articu lated zoarium.

Since in Bieornifera from the Oli gocene of North Amer ica (described
as prob lematicum by Haman et aL 1981) the distal part of the tes t appear s
to be nonporous and the pr oximal part is suggested to be non perforated
as well, and because the carina is not a stable feature of Bifissurinella
(see Keij 1977 and the present pap er) it is difficult to distinguish Bicor­
ni f er a from Bi fi ssurineLLa. The lar ge varia tion in other mo rphological
det ails , observed by diff erent author s (Keij 1977; Haman et al , 1981;
present paper) , fu rther adds to the doubt w he the r both genera warrant
a separate systematic status.

Bifissurinell a (Late Oli gocen e-Middle Miocen e) seems to represent
a mor e integrated colon y, with m or e individualised chambers (zooecia )
than found in Bicornifera (Paleo cene -Oligo cene ), espe cially in the Paleo­
cene r epresentatives of that la tter genus. But spe cimens r eferr ed to
B icorn if era also change in ti me, te nding towards a more integrated
colony, so that some of the Oligocen e sp ecies (e.g. B. laga ai ji or B. alpina,
the type spe cies of Bicornifera!) are h ar dly dis tinguishab le in this respect
fro m those of Bi fissu rinella.

Bi fis surin ella ap pears to belon g to the sa m e phyletic stock as Voor­
thuyseniella Szczechura , 1969, w hich is known fr om the Early Eoce ne
to Rece nt an d generally considered as a pr oblematicum, while Kei j (1977)
suggested its affiliation with the Bryozoa.

SYS TEMATIC P ALAEONT OL OGY

Ge nus Bifissu rin ella P oign ant et Ubaldo, 1973, emend. Keij, 1977

Type speci es: B ij is surinella t ri an gularis P oignant et Uba ldo , 1973.
Stratigraphic range : Late Oligocene-Middle Mi ocene.
G eogr aphi c distribution: SW France, NoW Italy , F .R.G., Austria, S P oland .
D i agn osi s (modif ied afte r Ke ij 1977). - Ca lcareou s, uni serial, terminal , t ri ca -

mer a te segments. Small proximal zooecium foll ow ed by two la rger ones that have
frontal pore s and horn- like protuberances. Bila mell a r w alls sep a r ating zooecia
pe rforated by si mp le sept ul a . La tera l w all with prono unced ca r in a or smooth.
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Bifissurinella cornifera sp .n .
(pl . 9: 1; pI. 10: 1- 3; pI. 11: ' 1; pI. 12: 1---4)
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Holot ype: ZP AL V.XIII/l .
Type horizon : Middle Miocene (Bad en ian).
Type lo cal ity: Mt. Lysa (K orytnica Bay), cen t ral Poland .
D er ivation oj the name: Lat. corni j era - horned .
Diagnosi s.- Biji ssurin ella w ith hor n-li ke protuberances on second and some­

times also on third zooecium. Carin a , if presen t, parall el and close to the
dorsal side.

Ma ter ial. - Six speci mens.
Dimension s (in m m) (w ithout horns):

length
height
width

ZPAL V.XIII/l
0.68
0.40
0.32

V .XIII/2
0.56
0.40
0.36

V .XIII/3
0.56
0.32
0.28

Descr ip tion . - Zoariu m tri angular in latera l vi ew , consisti ng of three ti ghtly
j oin ed zooecia of un equal size an d sha pe. The sma ll and rather n arrow prox imal
zooecium is fo llowed by tw o larger, laterally infla te d ones. Dist inct, weakly
incised sutur es between zooecia are seen in tran sp arent specimens. The prox imal
end is prc lon ga ted (in w ell preserved specime ns) by a thin-w alled , tube - like r im
(pI. 10: 2; pI. 12: la, l o), a d joi n ing and contact in g by dist in ct hollow the f irst
zooecium (pI. 11: l c; pl. 12: 2c).

The fi rs t zooeci um is support ed fro ntally by a somew hat concave cover
(shie ld) remini scent of a cr yptocys t, w hich is bordered by a more or less
di stinct r im and pierced by one or m or e ope nings (pI. 10: 1, 3d ); plates partly
cov er ing the ope ni ngs may be pr esen t (pI. 10: 3a, 3d}. The secon d zooe cium po ssesses
a r ound or hor sesh oe- sh ap ed , ra the r large ori fice, partly covered by finely furrow ­
ed, deepen ing inwar ds shie ld (cryptocy st-like str ucture) which is ex ter nally
di st inctl y r immed . The d ist all y pr olongated f ro ntal face of t his second zooecium
tog ether with the orifi ce . r im form a horn-like protuberance. A sm all an d r ound
por e occurs prox imally to the orifice, whereas a r ow of small an d round po res
occu rs in the d ist a l part of th e or ifice (pl . 9: 1a ; pI. 10: 1). The front al fa ce of the
third zooeci um, wi t h (or w ithout) the horn- like protuberance , ha s a round an d
rather small main or ifi ce an d a row of small po res (pI. 9: 1b , 1c, Lj ; pI. 11: 1b;
pl . 12: 2b) . The sur face of the zooa r ium is smooth, sometimes gloss y, or fine ly
furrowed . The ca ri na, if presen t , is generally better developed on the termina l
zooecium and runs parallel and close to th e dor sa l side; it is present in specimens
wi th a flattene d dorsal side (pI. 10: 2).

Variability con cerns mostly the ge ne ral sha pe and size of the specimen s
and the development of the horn-like protuberances (th ere may be one or two
of them). The r ounded or fla ttened dor sal side of the zoa ri um may be caused
by the shape of subs t ra te to which it w as a t tache d. The va ria tion in shape and
size of t he orifices a t the fro ntal fac es of the zooecia is probably a preserva t ion al
a r tefact. The proxima l end of the specimens may a lso be differen tly preserved;
generally it is shor t an d broken- off .

Rem ark s. - In comparison with the most similar species Bijissu r ine l l a trian­
gular is P oignant et Ubal do, 1973. Bijissurinella cornijera sp.n . diff ers by one or
two di stinct horn-like protuberances and a ca r ina , if present, that is close to the
do r sa l side. The horn-l ik e protuberances lack in B. t r iangular i s.
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Occurrence. - P oland, Carpathian F oredeep, Mt. Lysa a nd Racla w ice locali­
ties, a nd Austria, Vienn a Basin , . Sooss locality - Middle Miocene (Badenian).

Bifissurinella d . triangularis Poignant et Ubaldo, 1973
(pI. 11: 2)

M aterial. - One spe cimen .
Dimen sions (in mm):

wid th
length
height

ZP AL V.XIII/4
0.56
0.60
0.32

Rem ark s. - From the specimens referred to Bifissur inella t r iangular i s, by
P oignant a n d Ubaldo (1973) a nd Keij (1977) , t he P oli sh one d iffers in having a sho r t
horn-like protuberance in the di stal p art of the se cond zooec ium.

Occurrence. - P oland , Carpathian Foredeep, SIadk6w Mal y local ity - Middle
Mio cene, p assage la yer betwen Badenian a nd Sarm atian .

REFERENCES

ANDREIEFF, P ., ANGLAD A, R , AU BERT, J ., BLONDEAU, A. , BURDON, M.,
CARALP, M., LE CALVEZ, Y., LO RENZ , C., MAGNE , J. , POIG NANT, A.
a nd PUJOL, C. (1974). E tude biostra t igraphique des gi semen ts d 'Escorri ebeou
(Aquitaine meridionale, France) . - D ocum. Lab. G eol. Fac. Sci. Lyon, 59,
31-55.

BALUK, W. a nd RADWANSKI, A. (1977). Organic communit ies a nd facies deve­
lopm en t of the Korytnica ba sin (Middle Miocene; H oly Cross Moun t ains,
P oland). - A cta Geol. Pol onica, 27, 2, 1-123.

GO NERA, M. a n d KULKA, A. (1979). Wiek i pozycja st ra ty grafi czna pia sk6 w he­
te ros tegi nowych oko lic Miech ow a i Ra clawic (The age a nd st ratigraphi c
posi ti on of the Heterostegina sa n ds: Mi ech6w a nd R aclawice r egion). - Geo­
l og ia, Z. N au k . A G H , 5, 3, 65-71.

HAMAN, D., F I NGER, K. L. a nd HUDDLESTON, R W. (1981). Bic ornifera Linden­
be rg, 1965 , eme n d. Keij, 1969 (m icroprobl ematica) from the type By ram
Marl (Oligocene), Mississippi. - Proc. B ioI. Soc. Wa sh., 94, 3, 696-698.

KEIJ, A. J . (1969). Bic ornifera l i ndenber gi n.sp. from the Upper Ol igocene of
Escornebeou, S . W. F rance. - N. Jb . Geol. Paliiont. Mh., 4, 241-246.

- (1977). The Tertiary bryozo an genera Bicornif era and Bifi ssurinella (Che ilo­
stom a ta, Anasca). - Pro c. Koni nkl. Ne ti erl, A kad. W etensch., B, 80, 229-241.

LI ND ENBERG, H . G . (1965). Prob lem at ica a u s de m inneralpi nen Tert iar. Pseudo­
arcella Spandel, emend. und Bicornifera n. g. - N. Jb. G eol. Pal iio n t. Mh. ,
1, 18-29.

P OIGNA NT, A. an d UBALDO , M. L. (1973). S ur la presence de de ux genres "i n ­
ce r tae se d is" : V oor thuyseniella Szczech ur a et Bifissuri nella n .gen. dans Ie
Miocene inferieur de la r egi on de Roque fort (Landes). - Rev. Espan . M i­
cropal., 5, 3, 425-430.



MIDDLE MIOC E NE BIFISSURINELLA B RY OZOA 207

STUDENCKA, B. and STUDENCKI, W. (1980). Now e stano wisko fauny m iocen­
ski e j. - Przeg!. Geol., 12, 690-692.

SZCZECHURA, J. (1982). Middle Miocene foramin ifera l b iochron ology a nd ec olog y
of SE Poland . - Acta Palaeont. Polonica, 27, 1-4, 3-44.

JANINA S Z C ZECHURA

BIFISSURINELLA (BRYOZOA) ZE SRODKOWEGO MIOCENU
PARATETYDY CENTRALNEJ

Streszczenie

W pracy opi sano Bijissur inella corn ijera sp .n . i Bijissur inella d. triangularis

Poignant et Ubaldo, 1973, ze sro dko wego m iocenu (bad enu) Polski, z za padliska

przedkarpackieg o. B. cornijera sp .n. znaleziono takie w m aterial ach porownawczych

z badenu Ba senu Wiedensk ieg o, Nieznane dot ad u tej grupy m ikrosk a rnienialosci

szczegoly budowy stw ier dzo ne w opisanym w pracy m ateri a Ie, po zwolily potwier­

dzic stanowisko Kei ja (l977), ze reprezen tujq one m szywioly (Cheilostomata) ; inni

badacze te j grupy mi kroskarnien ialosci uzna ja je za problem atyki. W pracy prze­

dy skutowano pr zyna lezn osc r odza jowa opisanych ga tunkow.

EXPLANATION OF PLATES 9-12

Pla te 9

1. Bijissur inella corn ijera sp .n .: ZPAL V.XIII/1, holot ype; a frontal vi ew of secon d

zooecium show ing proximal openin g (op) , di stal ope ni ngs (od) and main orifice,

X 180; b term in al part of the horn-lik e protuberance of th ir d zooecium , seen from

a bove, show ing r ow of di stal openings, X 570; c frontal vi ew of t h ird zooecium
sh owin g dista l ope ni ngs a r ranged in a r ow , X 210; d general , somew ha t oblique

f ro nta l view of specimen, X 110; e general , latera l view of specimen, X 110;

j proxim al part of frontal face of t hir d zooeci um, seen from a bove, sh ow ing

wea kl y d ifferenti a ted open ing s, a r r anged in a r ow , X 570.

Baden ian, Mt. Lysa (Kory tn ica basin), Carpa thian F or edeep, P oland .
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Pl ate 10

1-3. BifissurineUa corni iera sp .n .: 1 - ZP AL V.XIII/1, holotype, fronta l view
of fi r st a n d second zooec ium, X 120; 2 - ZPAL V.XIII/5 , general somewhat obliq ue
view of specim en with broken ho rn-like pr otuberance of first zooeci um, show ing
flattened dorsal side and carina, X 100; 3 - ZPAL V.XIII/2, a somewhat obliq ue
fro n tal view of specimen show ing it s proximal part, X 100; b oblique frontal
v iew of third zooecium, X 215; c genera l lateral v iew of spe cimen, X 100; d oblique
fron ta l view of fi r st zooecium sho wi ng apertures partly covered by lids, X 350.

1, 3 Badenian, Mt. Lysa (K orytnica basin). Carpathian Foredeep, P oland ;
2 Badenian, Soo ss near Baden (Vienna Basin), Au stria .

P la te 11

1. Bifissurinella corniiera sp.n .: ZPAL V.XIIIf3. a lateral v iew of spec imen, X 120;
b frontal view of third zooeci um show ing r ou nd or if ice and sm a ll di stal openings,
X 370; c fr on t al vi ew of proximal part of specime n showing pore (p) in proximal
e nd, a nd ho rseshoe-shaped ori f ice of secon d zooeci um, X 150.
2. ·B i f i ssu r in ella d . triangularis P oign a n t et Ubaldo: ZPAL V.X III/4, a obl iq ue,
front al view of d ista l part of spe cimen, showing se con da ry sli t - li ke op ening of
third zooeci um, X 150; b lateral view of speci men, X 100; c fronta l view of first
a n d second zooecium showin g row of more or less el ongated openings in seco nd
zooeciu m , X 150.

1 Badenian, Raclawice ne ar Mi ech6w , Carpathian Foredeep, Po land ; 2 passage
layer between Badenian a nd Sarmati a n , Sl adkow Ma ly near Chmieln ik. Ca r ­
pathian Foredeep, P olan d .

Pl ate 12

1- 3. B if is surine l la cornifera sp .n. : 1 - ZPAL V.XIII/5, a lateral view of specimen
w ith broken horn-like protuberance of se cond zooecium, X 210; b somew ha t ob ­
liq ue, frontal v iew of prox im al end show ing it s regular edge, X 450; 2 - ZPAL
V.X III/6, a somew ha t oblique, lateral v iew of speci m en with twisted h orn-like
protuberance of second zooecium and damag ed proximal end, X 120; b somew hat
obl iq ue , front al view of third zooec ium show ing its r ound orifice and di st al
ope n ings, X 190; c damaged prox im a l end pi erced by p ore (p) , X 300; 3 - ZP AL
V.XIIII7, la teral v iew of speci men w ith broken horn-like protuberance of se cond
zooecium , X 120.

1-3 Ba de n ian , S ooss ne ar Baden (Vienna ba sin). Au stri a .
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