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ABSTRACT: Redescribed is an ahermatypic coral fauna from the Middle Miocene (Badenian) 
deposits (NN5 and NN6 Zones) exposed in the Korytnica Basin on the southern slopes of the Holy 
Cross Mountains, Central Poland. The fauna contains 14 species representing 12 genera and 
subgenera (of 14 species, 6 are new records in the Korytnica Clays). Using data obtained from 
observations of Recent corals, ecological requirements of the following genera from the Korytnica 
Clays have been presented: Stephanophyllia, Caryophyllia, Acanthocyathus, Tethocyat!Jus, Paracyat­
!Jus, Polycyathus, Ceratotrochus, Ceratotrochus (Edwardsotrochus) , Peponocyat!Jus, Flabellum, 
Balanophyllia and Dendrophyllia. A possibility of redeposition of coral fauna in some localities is 
discussed. Ahermatypic fauna from some other sites is interpreted as autochthonic, and a deep 

sublittoral zone is suggested as the life environment of these corals. 

INTRODUCTION 

The corals are relatively often represented in the Middle Miocene (Bade­
nian) deposits of the Holy Cross Mountains, but they hitherto are rather poorly 
known. KOWALEWSKI (1930) listed, without any systematic description, 11 species 
from the Korytnica Clays. Miocene corals from Poland were investigated by 
DEMBrNSKA-R6ZKOWSKA (1932), who recognized 25 species (and subspecies) of 
hermatypic and ahermatypic corals from Korytnica surroundings. This paper 
deals with an assemblage of corals belonging to five families recognized from the 
Korytnica Clays; other corals (mainly hermatypic) are briefly characterized by 
RONIEWICZ & STOLARSKI (1991). The list of 16 ahermatypic species (8 genera) 
from the vicinity of Korytnica (DEMBrNSKA-R6i:KoWSKA 1932) has been revised 
and abridged (see Table 16) to 14 species (12 genera and subgenera). The 
specimens examined here come mainly from five localities in the Korytnica Basin 
(see Text-fig. 1). The sites Korytnica-Forest and Mt. Lysa which were 
systematically explored provided most of the material, the rest comes from 
Korytnica-Plebania, arable fields near Karsy, and Wierzbica sites. Specimens 
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A 

~ WIEBZBICA=-

Fig. 1 

A - Middle Miocene (Badenian) paleogeography of the zone of bays on the southern slopes of the 
Holy Cross Mts, Central Poland 

Location of the Korytnica Basin is indicated with an asterisk; preserved littoral structures are marked 
with black spots; ridges in morphology that separate particular bays are marked with heavy dashes 

(from RADWANSKI 1969, modified) 

Legend: 1 Cambrian (including locally Ordovician and Silurian), 2 Devonian, 3 Triassic, 4 Jurassic, 5 Cretaceous 

B - Geological sketch-map of the south-western part of the Korytnica Basin (from GUTOWSKI 1984, 
modified) 

Localities yielding the investigated corals are marked as follows: Po - Korytnica-Plebania, Ly 
- Mt. Lysa, F - Korytnica-Forest, K - Karsy and Kf - arable field near K site 

Lithology: 1 JUrassic subslrate, 2 Korytnica Oays, 3 marly sands, 4 red-algal limestones, 5 sandy red·algal deposits with bentonites. 
6 alluvial gravels; Pleistocene glacial deposits and Holocene are blank: 
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were obtained by washing clay samples (several dozen sacks, ca 50 kg each). 
Large coralla of Flabellum roissyanum MILNE-EDW ARDS & HAIME and Acan­
thocyathus transilvanicus REuss have been collected from the arable fields 
surrounding Korytnica village. 

The bulk of material has been collected by the Author (STOLARSKI 1988), 
Ass.-Professor W. BALUK, and U. RADWANSKA M. Sc. 

The described material is housed at the Institute of Pal eo biology , Polish Acadeiny of Sciences, in 
Warsaw. Two specimens of Balanophylliapraelonga (MlcHELOTTI) are housed at the Museum of the 
Faculty of Geology, University of Warsaw. One exellently preserved specimen of Flabellum 
roissyanum MILNE-EDWARDS & IfAIME (see PI. 9, Fig. 5) belongs to the collection ofU. RADWANSKA M. 
Sc. 

GEOLOGICAL SETTING 

The Middle Miocene (Badenian) marine sediments containing. the in­
vestigated coral fauna crop out in the area of Korytnica, Karsy and Chomentow 
villages situated in the Korytnica Basin (see RADWANSKI 1969, BALUK & RAD­
WANSKI 1977). The recent range seems to be of an erosive nature (GUTowsKI 
& MACHALSKI 1984). The Korytnica Clays (upper part ofNN5 and lower part of 
NN6 nannoplankton zones - see MARTINI 1977),40-60 meters thick, together 
with the facies of oyster shellbeds lay directly on the Mesozoic substrate, or, 
locally (a borehole near Chomentow) on the Miocene brown-coal deposits. The 
upper part of the section, about 10 meters thick, consists of red-algal limestones 
and marly sands (BALUK & RADWANSKI 1977, GUTOWSKI 1984). On the basis of 
faunistic diversification, the Korytnica Clays have been divided into three parts 
(KOWALEWSKI 1930, BALUK & RADWANSKI 1977). The lower part of the clays with 
fauna like foraminifer Palmula, scaphopod Dentalium (Antalis) badense 
PARTSCH and abundant ahermaptypic corals Peponocyathus duncani REuss, 
Flabellum roissyanum MILNE-EDWARDS I!c- HAIME and Ceratotrochus (Edward­
sotrochus) duodecimcostatus (GoLDFUSS) is represented at the sites Koryt­
nica-Forest and Karsy. The oyster shellbeds facies with Ostrea cf. frondosa de 
SERRES, corals Dendrophyllia taurinensis MILNE-EDWARDS & HAIME and Tet­
hocyathus microphyllus (REuss) is exposed at the locality Mt. Lysa. The upper 
part with characteristic bivalved gastropod Berthelinia, faecal pellets Tibikoia, 
tubes of Stirpulina and cirripedes Creusia is exposed at the locality Koryt­
nica-Plebania. The clays exposed throughout the arable fields contain fauna 
belonging to different parts of the section. 

ABBREVIATIONS USED IN THE TEXT 

Museums and Collections: 

ZPAL - Institute of Paleobiology, Polish Academy of Sciences, Warsaw; 
MWGUW - Museum of the Faculty of Geology, University of Warsaw; 
UR - U. RAnwANsKA·S collection. 
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Sites: 

Af - arable fields surrounding the Korytnica village; 
F - Korytnica-Forest; 
K - Karsy; 
Kf - Karsy (arable fields); 
Ly - Mt. Lysa; 
Pn - Korytnica-Plebania; 
W - Wierzbica. 

Other Terms: 

C (l-n) --costae of cycle designated by a number; 
D - distal diameter of corallum; 
GCD - greater calicular diameter; 
EAN - edge angle: an angle formed by intersection of two lateral corallum edges (exclusive of 

pedicel and crest); 
F - frequency; 
FAN - face angle: an angle formed by intersection of two corallum faces; 
H - height of corallum; 
LCD - lesser calicular diameter; 
N - number of specimens; 
P (l-n) - pali of a cycle designated by a number; 
PD - proximal diametr of corallum; 
r - correlation coefficient; 
S - number of radial elements (septa); 
S (l-n) - septa of cycle designated by a number; 
SW - synapticulothecal wall; 
TR - number of thecal rings. 

SYSTEMATIC ACCOUNT 

In the case of well known species a formal description is omitted and a limited 
synonymy is given. 

Order Scleractinia BOURNE, 1900 
Suborder Fungiina VERRILL, 1865 

Superfamily Fungiicae DANA, 1846 
Family Micrabaciidae VAUGHAN, 1905 

Genus Stephanophyllia MrCHELIN, 1841 
Stephanophyllia elegans (BRONN, 1837) 

(PI. 10, Figs 5-6) 

1837. Fungia e/egans BRONN; H. G. BRONN (3 ed., 1856), p. 288; PI. 36, Fig. 7. 
1871. Stephanophyllia imperiaJis MICHELlN; A. E. REUSS, pp. 58·61 ; PI. 36, Figs 1·5. 
1871. Stepharwphyllia e/egans (BRONN); A. E. REUSS, pp. 61·62; PI. 14, Fig. 6. 
1932. Stephanophyllia imperielis MICHELlN; M. D EMBINSKA·R6ZKOWSKA, pp. 136·137; PI. 5, Fig. I. 
1961. Stephanophyl/ia imperialis MICHELlN; J. P. CHEVALIER, pp. 435436; Fig. 157b. 
? 1964. Stephanophyllia nysti MILNE·EDWARDS & HAlME; J. P. CHEVALIER, pp. 19·24; PI. 2, Fig. I. 
1989. Stepharwphy/ia elegans (BRONN); S. D . CAIRNS, p. 21. 

MATERIAL: 2 well preserved juvenile specimens (ZPAL H. IX/154·155, 4 fragmentary specimens with preserved proximal parts 
(ZPAL H. IX / 345·346, 5181·5182), and several septal fragments (ZPAL H. IX/ 56) from Korytnica· Forest. 

DIMENSIONS (in mm) are given in Table I. 
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Caryophyllia Sp. 

1 - Well preserved specimen, ZPAL H. IX / 121 (la distal , lb side view), x 10; 2 - Example of 
"exuberant" growth, ZPAL H. IX / 122 (2a distal , 2b side view), x 5 

Paracyathus Sp. 

3 - The be t preserved specimen, ZPAL H. IX / 123 (3a distal , 3b side view); note a thick skeletal 
cover visible especiaUy on the proximal part of the specimen and a darker coloring of the septa in 
comparision with the rest of the skeleton), x 5; 4 - Specimen showing irregularity of growth, ZPAL 

H. IX / 124 (4a distal , 4b side view), x 5 

All photos taken by K. Z, ELlNSKA 



ACTA GEOLOGICA POLONI CA, VOL. 41 J. STOLARSKI, PL. 2 

Tethocyathus microphyllus (REuss, 1871) 

1 - First thecal stage (protosepta are visible), specimen ZPAL H . IX / 360; distal view, x iS; 
2 - Second thecal stage with forming S3 septa and wall of3 thecal ring, ZPAL H. IXl362; distal view, 
x iS; 3 - Transverse section close to basis shows ca 6 thecal rings (from protothecal ring), ZPAL H. 
IX/ 359; the juvenile specimen (at left) is overgrown by the big one, x 10; 4 - Peculiar, elongated 
specimen with thecal pores, ZPAL H. IX / 358 (4a distal, 4b side view), x 10; 5 - Specimen 
representing common cylindrical forms attached to an oyster shell , ZPAL H. IX/ 361 (5a distal, 5b 

side view), x 10 

All photos taken by K. ZIELl NSKA 



MIOCENE SCLERACTINIA 41 

REMARKS: Basal shape in the investigated specimens is variable: some juvenile specimens are 
flat, the others are slightly convex (at the same stage of development). The largest specimen preserved 
fragmentarily (ZPAL H. IXl345) has generally concave base with a slight proximal protuberance (ca 
9 mm in diameter). 

Septal faces of described juvenile specimens (PI. 10, Figs 5-6) are covered with prominent 
granulation (0.05-0.1 mm tall). The specimen at a later stage has rare, blunt granules, more numerous 
in the axial (younger) part of the corallum. 

CHEVALIER (1961) distinguished S. imperialis from S. elegans on the basis of its greater dimensions 
(max. D = 33 mm, H = 20 mm, while S. elegans max, D = 18. H = 10), and concave base (slightly 
convex in S. e/egans). Remaining features which differentiate the two species are qualitative and more 
subjective in character: costae in S. imperialis are peripherally thicker and more undulated, septa are 
thinner with less prominent distal dentation, synapticular connections in thecal plane are less regular 
than in S. elegans. CHEVALIER (1964) supposed that the following taxa: S. imperialis, S. imperialis var. 
reussi and S. nysti are conspecific; he considered that such features as thickness of radial elements, 
pattern of synapticular connections between costae and degree of development of costae are varying 
individually. CAIRNS (1989) considers that all Miocene and PIiocene European species could be 
reduced to one: S. elegans. Following CAIRNS (1989), the present author classifies specimens here 
described as S. elegans. 

Table 1 

Specimen No. D H S 
ZPAL H. IX/ 

1:14 (PI. 10, Fig. 6) 4.4 1.5 48 

155 (Pl. 10, Fig. 5) 1.6 0.7 24 

345 e.17 e.5 e.90 

OCCURRENCE: Miocene of the Holy Cross Mts (Korytnica Basin), Podolia in the Ukraine 
(Pustomyty); known also from other Miocene localities of the Paratethys and Atlantic-Boreal 
bioprovinces; PIiocene of Italy and Belgium. 

Suborder CaryopbyUiina VAUGHAN & WELLS, 1943 
Superfamily Caryopbylliicae GRAY, 1887 

Family Caryopbylliidae GRAY, 1847 
Subfamily CaryopbyUiinae GRAY, 1847 

Genus Caryophyllia LAMARCK, 1801 

Caryophyllia sp. 
(Text-fig. 2; PI. 1, Figs 1-2) 

i932. Caryophyllia arcuala MILNE-EoWAROS & HAIME; M. DEMBINSKA-R6ZKOWSKA. p. 147; PI. 6, Fig. 5. 
MATERIAL: 15 specimens from Korytnica-Forest,'15 from Mt. Lysa, and several fragments from both sites (ZPAL H. IX/86-91, 

121-122,472,475,489-490,5163-5180). 
DIMENSIONS (in mm; N =23 for S and D measurements, and N = 16 for H measurements) are given in Table 2 (see also Fig. 2). 

DESCRIPTION: Corallum trochoid, slightly curved. Calice circular or slightly ellipsoidal. Flat 
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or grooved attachment scar is observed on the proximal end of the corallum. The costae are broad, 
flat and extend to the base. Costae bear low, rounded granules which may be somewhat masked by 
pellicular "epithecal" bands (PI. I, Fig. Ib). Septa differentiate into 3 orders (incomplete four cycles) 
and arranged in 9-10 systems. The difference in exsertness of all orders of septa is slight. Primary septa 

Tahlc 2 

AVERAGE VARIANCE RANGE 

D 3.82 0.90 1.9-5.7 

H 6.70 9.97 1.5-11.7 

TR 1-4 

S ( 24) 30-32 (44) 

are slightly more exert than secondary and extend about 0.8 distance to columella. Secondary septa 
extend about 0.5--0.7 and tertiary (if present) about 0.3--0.4 distance to columella. Septal faces 
covered with prominent granules (pI. I, Fig. la). Secondary septa mainly provided with paJi,but only 
if tertiary septa are developed in the system. The fossa is shallow. Columella composed mainly of 
a few papillae. The base consists of 1-4 thecal rings observed thanks to grinding. 

REMARKS: One of the illustrated specimens (pI. I, Fig. 2) has 62 septa resulted from 
"exuberant" growth of regenerated radial elements. In the central part of the calice about 30 pillars 
(interpreted here as columellar papillae) are developed. Sometimes, in front of primary septa 
additional pali are developed (PI. 1. Fig. 2a), but this feature is not typical of Caryophyllia. 

The features of the main bulk of investigated specimens agree with those of the specimens 
described as C. arcuata MILNE-EowARos & HAIME, 1848, by DEMBINSKA-R6:1:KOWSKA (1932) from 
Dryszcz6w in Podolia. The latter species, however, being originally diagnosed by a brief description 
lacking illustration, and whose holotype has been lost (see ZIBROWIUS 1974), is considered by the 
Author as an unvalid taxon. 

OCCURRENCE: Miocene of Holy Cross Mts (Korytnica Basin) and Podolia in the Ukraine 
(Dryszcz6w). 

PLATE 3 

Tethocyathus velatus (REUSS, 1860) 

1-Juvenile specimen attached to the mollusk shell, ZPAL H. IX/I 52 (la distal, Ib side view), x 15; 
2-3- Irregularity of growth, 2 - ZP AL H. IX/386, side view (note that diameter ofthe distal part of 
the corallum is smaller than diameter of the whole corallum), x 15, 3 - ZPAL H. IX/ISO, distal view, 
x IS; 4 - ZPAL H. IX/148 (4a distal, 4b side view), x 10; 5 - ZPAL H. IX/IS3, side view, x 10; 
6- ZPAL H. IX/I51 (6a distal, 6b side view), x 10; 7 - ZPAL H. IX/149, side view (note distal 

irregularity), x 15 

Figs I, 3, 5 . 6 taken by K. ZIELlNSKA; Figs 2, 4, 7 by M. DZlEWINSKI 
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Genus Acanthocyathus MILNE~ EDW ARDS & HAIME, 1848 

Acanthocyathus transilvanicus REuss, 1871 
(PI. 5, Figs 2, 5) 

1871. Acanthocyarhlls transilmnicus novo sp.; A. E. REUSS, p . 17; PI. 10, Figs 4-5; 
1932. Acanrhocyathus vindobonensis REUSS; M. DEMBINSKA·ROZKoWSKA, pp. 151·152; PI. 5, Fig. 2. 
1943. Caryophyllia (Acanthocyathus) rransilvaniclIs (REVss); T. W. VAUGHAN & J. W. WELLS, PI. 41, Fig. 6. 
1953. Aeanrhocyarhus rransilvanil'us REUSS; M. MOENKE, pp. 253·256; Text·fig. 10. 
1963. Acanrhoc:l'arlllls verrucosus ll'Onsilval!icus REUSS; O. KUHN, p.99; PI. 17, Fig. 8. 
1972. Acanlhocyalhus er. verrllcosus rransilvanicus REUss; J. P. CHEVALIER, pp. 16·17; PI. I, Fig. 4. 
1984. earyophylIid coral; W. BAWK & A. RADwANsKI, PI. I, Figs 1·2,5; PI. 2. Fig. 4; PI. 3. Figs 1·2. 

• 

5.9 
o 

MATERIAL: 25 fragmentary preserved specimens from Korytniea·Forest (ZPAL H . 1I261·270. 499·508; ZPAL H. IX/57, 348, 350. 
5186-5189), I large specimen from Karsy (ZPAL H. 1X/347) and I from arable fields surrounding Korytnica (ZPAL H. 1X/349). 

DIMENSIONS (in mm) are given in Table 3. 

REMARKS: The investigated specimens are incomplete, therefore such features as number of 
pali, final number of septa can not be observed. Nevertheless, the spines on their all Cl costae and 
lesser corallite curvatures are characteristic of the species A transilvanicus. On lateral surfaces of 
radial elements a spiniform granulation appears (up to 0.25 mm tall). Especially on lateral surface of 
pali, additional sharp denticulate menianes develop. Among investigated specimens, regenerated 
forms were found (PI. 5, Fig. 5; see also BAWK & RADWANSKI 1984). 

PLATE 4 

Paracyathus cupula REUSS, 1871 

1-ZPAL H. IX/474 (la stereoview of the upper calicular margin illustrating relative exsertness of 
septal cycles, 1 b stereoview of calice, illustrating columella, P 1-3 paJi), x 10; 2-The largest specimen 

within collection, ZPAL H. IX/92 (2a distal, 2b lateral stereoview), x 5 

All photos taken by M. DZlEWINSKI 
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Table 3 

Specimen No. 
ZPAL H. 1X/347 1X/349 1X/348 1/269 1/266 1/262 1X/350 1X/5187 

GCD 16.1 e.13 6.4 2.5 5.0 4.5 4.7 3.6 

LCD 12.5 e.l1 4.8 2.3 4.3 4.1 4.7 3.4 

H 29.0 27.0 e.7 3.1 6.3 7.0 8.5 4.0 

S 56 e.56 32 20 32 24 24 e.24 

KOHN (1963) distinguished adult fonns of A. transilvallicus REuss, 1871, from A. verrucosus 
MllNE-EDWARDS & HAIME, 1848, basing on the following features: tetrameral symmetry, development 
of spines on all costae up to the calicular edge, lesser cu~vature of corallite in the plane of GCD, larger 
corallite dimensions and greater number of septa (64 in A. transilvanicus, while 56 in A. verrucosus). 
Taken together these features are considered here as significative at the species rank. 

OCCURRENCE: Miocene of the Holy Cross Mts (Korytnica Basin) and Carpathian Foredeep 
(B~czyn); known also from other Miocene localities of the Paratethys; Miocene of the Madeire. 

Genus Tethocyathus KUHN, 1933 

The genera Tethocyathus, Trochocyathus, Paracyathus, and Concentrotheca can be mistaken one 
for another because of common fea tures. Revision of these genera based on detailed ontogenetic and 
microstructural research is neccessary as well as a precision of such morphological tenns as: 
"epitheca" or "porcelaneous wall"; "pali" or "paliform lobes" and "papillar columella". 

The species velatus and microphyllus are considered here as beloning to the genus Tethocyathus, 
but the features of the latter species resemble those of Concentrotheca laevigata (POURTAr.ES, 1871). 

Tethocyathus microphyllus (REUSS, 1871) 
(Text-fig. 3; PI. 2, Figs 1-5; PI. 12, Figs 2-5) 

1871. Thecocyathus microphyllus novo sp.; A. E. REUSS, p. 24; PI. 2, Figs 8·9; PI. 19. Fig. I. 
? 1871. Paracyathus letochai novo sp.; A. E. REUSS, pp. 21·22; PI. 16, Fig. 8. 
1953. Thecocyathu., microphyllu.v REUSS; M. MOENKE, pp. 259·262; Figs 13·15. 
1961. Telhocyathus ef. microphylllls (REUSS); J. P. CHEVALIER, p. 327; PI. I, Figs 4·5. 
1962. Tethocyalhus cf. microphyllus (RElIss); J. P. CHEVALIER, p. 40; PI. 1, Fig. 4. 

PLATE 5 

1 - Ceratotrochus (Edwardsotrochus) duodecimcostatus (GOLDFUSS, 1829), ZPAL H. IX/146 {la 
distal, Ib lateral view, x 5; 2 - Acanthocyathus transilvanicus REUSS, 1871; ZPAL H. IX/347 (2a 
distal, 2b lateral view), x 2; 3 - Paracyathus cupula REuss, 1871; ZPALL H. IX/380 (3a distal, 3b 
lateral view), x 10; 4-6 - Examples of regenerated caryophylliid corals: 4 - ZPAL H. IX/370 and 
6 - ZPAL H. IX I 371 are Ceratotrochus (E.) duodecimcostatus (GOLDFUSS, 1829), x 10; 

5 - Acanthocyathus transilvanicus REuss, 1871; ZPAL H. IX/348, x 10 

All photos taken by K. ZIELlNSKA 
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Polycyathus confertus (REUSS, 1847) 

l - ZPAL H. IXlI12 (distal view), x 4.5; 2- ZPALH. IXlI07, small (4corallites), complete colony 
(distal view), x 4; 3 - ZPAL H. IX / Ill , note scleranchymal ring joining septa (distal view), x 8; 
4 - ZPAL H. IX / 108, lamellar colony of Porites vindobonarum prima K UHN (arrowed) encrusted 

with the colony of P. confertus (4a distal, 4b lateral view), x 4.5 
Fi g. 2 taken by M. D ZIEWINSK I; Figs 1,3-4 by the Author 
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MATERIAL: 785 well preserved specimens from Mt. Lysa (ZPAL H. IX/53, 77, 237-244, 358-362, 501-502,4245-50(2). 

DIMENSIONS (in mm, N=50) are given in Table 4 (see also Text-fig. 3). 

Table 4 

AVERAGE VARIANCE RANGE 

PD 4,8 1.1 1,0-7,0 

D 3.9 1.6 0,9-8,0 

H 4.1 3,4 0.4-8.0 

TR 1-7 

S (6-24) 40 (48) 

REMARKS: In general, the specimens examined agree with those described by REUSS (1871) 
differing from them in slightly smaller height (in REUSS' specimens height/diameter ratio is 9.5-11.5 
/5.5.5-7, rarely 8/7). Specimens described by CHEVALIER (1961,1962) have PI-2much more developed· 
than P3. 

The specimens attributed herein to Tethocyathus microphyllus differ from T. velatus in more 
regular cylindrical shape and broader proximal part (in contrast with T. microphyllus, in T. velatus its 
PD is generally smaller than D), and in weaker "epithecal" wall (costae mainly well developed - see 
PI. 2, Fig. 5b; and REUSS 1871, PI. 2, Fig. 9a). Frequently, the septa of higher cycles and elements of 
papillar columella as well as paJi are thicker in T. microphyllus than those in T. velatus. Less arcuate 
distal edge of septa (SI especially) and relatively shallow calices characterize T. microphyllus as well. 

The form designated by REUSS (1871) as the holotype of Paracyathus letochai is possibly 
con specific with T. microphyllus. Arrangement of 48 radial elements in P. letochai is the same as in 
some Korytnica specimens of T. microphyllus. Costae are not covered by epitheca. Sclerenchymal 
ring joining paJi and septa does not have any taxonomical value and it seems to be connected with 
a reduction of polyp dimensions (compare similar "rings" in T. velatus: PI. 3, Figs 3 and 6a). 

Fig. 3 

Proximal diameteriheight ratio in Tethocy­
athus microphyllus (REuss) indicated by 
dots, and Tethocyathus velatus (REUSS) in-

dicated by stars 

Hl0 , 
N(T.microphyllus)=50, r=o;dr 
N(T.velatus) =15 * 
r=O.56 
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The wall of the peculiar specimen (PI. 2, Fig.4) is in places pierced by thecal pores which resemble 
wall perforation of guyniids. However, its remaining features (basal thecal rings, arrangement of 
radial elements, granulation) do not differ from those of other specimens of T. mierophyllus. 

By a careful grinding away of the substrate (mostly oyster shells) to which the proximal end of 
corallum was attached, the successive thecal rings (PI. 2, Figs 1-3; PI. 12, Figs 2-4) could be disclosed. 
The number of thecal rings in T. mierophyllus is mainly 1-7 while it is 1-3 in T. vetatus. 

OCCURRENCE: Miocene of the Holy Cross Mts (Korytnica Basin) and Carpathian Foredeep 
(B~zyn); other Miocene deposits of the Paraththys (Moravia), France (Provence), and northwest 
Africa (Morocco). 

Tethocyathus velatus (REuss, 1860) 
(PI. 3, Figs 1-7) 

1871. rhecocyathus veialus REuss; A. E. REUSS, pp. 23·24; PI. 2, Figs 5-7. 

M·\TERIAL: 117 specimens from Mt. Lysa (ZPAL H. IX/54-55, 81-85,148-153,386,5083-5162, 6826-6845,7416-7418). 

DIMENSIONS (in mm, N= 15) are given in Table 5 (see also Text-fig. 3). 

Table 5 

AVERAGE VARIANCE RANGE 

PD 2.7 0.6 1.3-4.5 

D 3.2 0.6 2.1-4.8 

H 6.1 1.7 4.0-9.5 

TR 1-3 

S 24-46 

REMARKS: Differences and similarities of this species to T. mierophyllus are presented in the 
description of the latter species. The Korytnica specimens are comparable to those described by REI I "~ 

(I X71). 

PLATE 7 

Ceratotrochus granulatus DEMBINSKA-R6zKOWSKA, 1932 

1-ZPAL H. IX/365 (Neotype) (la distal, lb proximal, le lateral view); 2 - ZPAL H. IX/364 (2a 
distal, 2b proximal view); 3 - ZPAL H. IX/367 (3a distal, 3b lateral view); 4- ZPAL H. IX/366, 
longitudinal broken section; paliform lobes and spongy proximal part of the corallum are visible; 
5 - ZPAL H. IX/370, juvenile individual (distal view); 6-8 - Examples of regeneration: 6 --'- ZPAL 
H.1X/368 (proximal view), 7 - ZP AL H.1X/369 (distal view), 8 - ZP AL H . 1X/363 (8a lateral, 8b 

distal view) 

All photos x IS; taken by K. Z,WNSKA 
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OCCURRENCE: Miocene ofthe Holy Cross Mts (Korytnica Basin); other Miocene deposits of the 
Paratethys (Moravia). 

Genus Paracyathus MILNE-EDW ARDS & HAIME, 1848 

Paracyathus cupula (REUSS, 1871) 
(Text-fig. 4; PI. 4, Figs 1-2; PI. 5, Fig. 3) 

1871. Paracyathlls cupula novo sp. ; A. E. REUSS, pp. 22-23; PI. 3. Fig. 6. 
IX71. Cm:ropllyllia crispal" novo sp. ; A. E. REUSS. pp. 14-15; PI. 20. Fig. I. 

'.' 1~32. Caryophyllia aispllla REUSS; M. DEMBINsKA-RozKowsKA, p. 148; PI. 6, Fig. 6; PI. 7. Fig. 6. 
1932. ParacJ'athlls cupula REUSS; M . DEMBINSKA-ROZKowSKA, p. 151; PI. 6, Fig. 7. 

\IATERIAL: 210 well preserved specimens from Mt. Lysa (ZPAL H. IX/33-34, 92, 380-381, 473-474. 4042-4244). 

DIMENSIONS (in mm. N=30) are given in Table 6 (see also Text-fig. 4). 

Table 6 

AVERAGE VARIANCE RANGE 

GCD 5.0 1.9 2.6-9.0 

LCD 4.8 1.4 2.6-7.0 

H 8.2 6.9 4.5-14.0 

TR 1-4 

S 20-40 

REMARKS: The specimens show a policyclic base with 1-4 thecal rings. On lateral surfaces of 
septa and pali the ledge-like outgrowths (sort ofmenianes) are developed. The pali stand before all 
hut last cycle of septa (PI. 4, Figs lb, 2a). At early stages the pali are distinguishable only in the front of 
SI-2 (PI. 5, Fig. 3). The specimens investigated agree well with those described by REuss (1871) and 
DEMBINsKA-R6zKowsKA (1932) as P. cupula. 

PLATE 8 

Peponocyathus duncani (REUSS, 1871) 

1-ZPAL H. IX/156, specimen with 16 septa (la distal, lb proximal view); 2-ZPAL H. IX/140, 
specimen with 36 septa (2a distal, 2b proximal view); 3-4 - Regeneration: 3 - ZPAL H. 1XI126 and 
4 - ZPAL H. IX/128 examples of lateral regeneration (3a lateral, 3b distal, 4 proximal view), 
5 - ZPAL H. IX/127, proximal regeneration; 6 - ZPAL H. IX/160, longitudinal broken section, 
palus is arrowed; 7-8 - Examples of preserved stages of transversal division, 7 - ZPAL H. IXl161, 
8 - ZP A L H. IXI130; 9 - ZP AL H. IX/l 57 , the highest specimen with traces of transversal division; 
10 -- ZPAL H. IX/129, "Father, son, and grandson" example of unseparated specimens after 

transverse division; 11 - ZPAL H. IX/133, to show irregularity in lateral growth 

All photos' 15; taken by K. Z,ElINSKA 
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Relationship of great calicular diameter to 
height of coralIite in Paracyathus cupula 

(REuss) 

The specimen described by REuss (1871) as Caryophyllia crispata (having Pl-2, septal 
ornamentation, columella, external features ofcoraIIum of P. cupula) can be considered as a juvenile 
fonn of P. cupula. Specimens described as C. crispata by DEMBINSKA-ROZKOWSKA (1932) from 
Korytnica could represents P. cupula as well (P 1-2 pali, columella composed of 3 papillae, S = 38). 

OCCURRENCE: Miocene of the Holy Cross Mts (Korytnica Basin); other Miocene deposits of the 
Paratethys (Moravia). 

Paracyathus sp. 
(PI. 1, Figs 3-4; PI. 12, Fig. 6) 

? 1932. Caryophyllia cladaxis REUSS; M. DEMBINSKA·ROZKOWSKA, 1932, pp. 147-148; PI. 6, Fig. 3. 

MATERIAL: 7 proximally broken specimens from Mt. Lysa (ZPAL H. IX/40. 123-125,5183·5185). 

DIMENSIONS (in mm) are given in Table 7. 

DESCRIPTION: The coraIlum is trochoid, subcylindrical. Thick, flaked away, extrathecal· 
stereozone is developed, mainly in the proximal part of the coraIlum. Throught light-brown, 
sub-transparent surface of the stereozone, dark-pink (or reddish-brown) costae are visible. This 
coloration characterizes inner parts of radial elements as well. Calice subcircular or slighty ovate 
(LCDIGCD ratio: 0.86 in average, ranging from 0.8 to 0.93). Costae are subequal and flat, their distal 
parts only near the caIicular edge become slightly prominent (PI. 1, Fig. 3b). Costal granules, when 

PLATE 9 

Flab~llum roissyanum MILNE-EDWARDS & HAIME, 1884 

l-ZPAL H. IX/382 (la distal, 1b lateral view), x 1. 5; 2-ZPAL H. II309 (2adistal, 2b lateral, 2c 
proximal view), x 1.5; 3 - ZPAL H. 1/383, enlargement of pedicel, x 15; 4- ZPAL H. 1/305 (4a 

lateral view), x 1.5; 5 - UR (5a distal, 5b proximal view), x 1.5 

All photos taken by M. DZIEWINSKI 
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present, are low and rounded . Septa exsert, arranged in 11-12 systems and differentiate into four. 
cycles. The S1-2 septa of subequallength and thickness, generally the highest of all, attain 1/3 of the 
corallite diameter; S3 slightly shorter and thinner. Two crowns ofpali are developed in front of S1-3 
sc::pta (PI. ·12, Fig, 6); P3 forming an external crown are slightly longer than P 1-2. Septal faces covered 
with prominent granules (PI. I , Fig. 3a). Columella papillose, composed of a few pillars (PI. 12, Fig. 
6). Wall septothecal. 

Table 7 

Specimen No. GCD LCD H S 
ZPAL H.IXj 

40 6.0 5.5 > 5 . 0 e . 44 

123 7.0 6 . 3 >11 . 6 44 

124 5.0 4.0 > 7 . 0 e.36 

125 5.2 4 . 6 >15.0 38 

5183 8.2 7 . 6 > 8 . 3 46 

5184 9 . 0 7 . 5 >11. 0 e.46 

5185 5.7 4.9 > 8:0 40 

REMARKS: The specimen ZPAL H. IX/ 40 has an indistinguishable macroscopically crown of 
P /-2 pali which has been revealed in thin section only (PI. 12, Fig. 6). All investigated specimens arc 
hroken proximally. Structures inside the calice (pali, septa, columella) are also considerably damaged 
t I he best preserved specimen is figured in PI. I , Fig. 3). 

The specimen described by DEMBINSKA-R62:KOWSKA (1932) as. C. clad axis has slightly larger 
calicular diametr (J I x 13 mm), flacked away surface and elongated pali in front of S3. However, some 
of the ca 25 pillars forming columella could be P 1-2 pali in fact. Therefore it is supposed that this 
specimen can represent forms described here as Paracyathus sp. 

OCCURRENCE: Miocene of the Holy Cross Mis (Korytnica Basin). 

PLATE 10 

Balanophyllia praelonga MICHELOTII, 1838 

1- ZPAL H . IX/ 387 (la lateral, Ib distal view), note a stereome thickening of the coral skeleton, 
x 1.5; 2-ZPAL H. IXl388 (lateral view), x 1.5; 3-ZPAL H. 11246 (3a lateral, 3b distal view), x 1.5; 

4 - ZPAL H . 11234 (4a distal, 4b lateral view); x 1.5 

Stephanopyllia elegans (BRONN, 1837) 

5 - ZPAL H . IX I 155 (5a distal, 5b proximal view), x 15; 6 - ZPAL H. IX/154 (6a distal, 6b 
proximal view), x 15 

Figs 1-4 taken by M. Dmw",sKI; Figs 5-6 by K. ZI.LlNSKA 
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Genus Polycyathus DUNCAN, 1876 

Polycyathus confertus (REUSS, 1847) 
(Text-fig. 5; PI. 6, Figs 1-4) 

1847. Cladocora conferla novo sp.; A. E. RH'ss. p. 19; PI. 3. Figs 4-5. 
1871. Cladangia l"ol!ferta (REUSS); A. E. REVSS, pp. 247-248; PI 16, Figs 1-7; PI. 18, Fig. 3. 
1932. Clandangia co,!/erla (REUss); M. DEMRINSKA-R6ZKowsKA, pp. 152-153; PI. 4, Fig.9. 

MATERIAL: 46 fragmentary and complete colonies (max. 4 corallites) from Mt. Lysa, Korytnica-Plebania and Wierzbica (ZPAL 11. 
IX/76, 107-116,5190-5224). 

DIMENSIONS (in mm. N = 30 calices of 22 fragmentary and complete colonies) arc given in Table 8 (St'" also Text-fig. 5). 

Table 8 

AVERAGE VARIANCE RANGE 

GCD 5.7 1.1 3.7-7.5 

LCD 5.3 0.8 3.5-7.0 

H 4.2 2.4 . 2.5-7.0 

S (22) 38-42 (48) I 
DESCRIPTION: Colony creeping. CoraIlites connected by one or several superimposed 

extrathecal sheets (PI. 6, Fig. 2). CoraIlite surface and connecting sheets covered by low costae which 
arewell individualized only at the calicular rim. Septa slightly exsert. Calices are rather shallow, with 
relatively deep axial pit. Septa differentiated into 12 S/-2 septa slightly stronger than the S3 septa and 
irregularly distributed, but well developed S4 septa. With the exception of se pta of the ultimate cycle. 
all others are provided with vertical projections. The projections are styliform, those situated 
axialwards being most delicate. The septal faces are covered by a prominent granulation which at the 
adaxial edge may transform in to a sort of menianes. 

REMARKS: The Miocene specimens are very close to those of the Recent species presented by 
ZIBROWIUS (1980) under the name of P. muellerae (ABEL, 1959). The Recent Mediterranean form is 
considered here as the direct descendant of the Miocene form. 

OCCURRENCE: Miocene of Holy Cross Mts (Korytnica Basin) and Podolia in the Ukraine 
(Zborow); known also from other Miocene localities of the Paratethys. 

PLATE II 

Dendrophyllia taurinensis MILNE-EOWARDS & HAIME, 1884 

l-ZPAL H. 1/215 (distal view); 2-ZPAL H. IX/388 (distal view; 3-ZPAL H. 11246 (3a distal 
view, note very thick synapticulothecel wall; 3b lateral view); 4-ZPAL H. 11234 (4a lateral view of 
colony, 4b basal view; note different ontogeneticaI stages of corallites); 5 - ZPAL H. IX/155; 

6 - ZPAL H. IX/l54 

All photos of nat. size; taken by M. DZlEWINSKI 
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Genus Ceratotrochus MILNE-EDWARDS & HAIME, 1848 
Subgenus Ceratotrochus MILNE-EDWARDS & HAIME, 1848 

Ceratotrochus granulatus DEMBINSKA-R6zKOWSKA, 1932 
(Text-fig. 6; PI. 7, Figs 1-8) 

1932. Ceratotrochus granulalu. n. sp.; M. DEMBINSKA-RoZKowsKA, p: 140; PI. 5, Fig. 4. 

• 

• • 
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MATERIAL: 437 well preserved specimens from Korytnica-Forestand Mt. Lysa (ZPAL H.IXlI-12, 49-50, 67, 117-119,363-369,457, 
6856-7265); very rare in Korytnica-Plebania (ZPAL H. IX/493) 

The holotype of C. granulatus, figured by DEMBINSKA-R6:l:KOWSKA (1932; PI. 5, Fig. 4), has been lost 
during the World War 11 and therefore the neotype is herein established. 

"JEOTYPE: Specimen from Korytnica-Forest (ZPAL H. IX/365), presented in PI. 7, Fig. 1. 

DIMENSIONS (in mm, N = lOO) are given in Table 9 (see also Text-fig. 6). 

PLATE 12 

Flabellum roissyanum MILNE-EDWARDS & HAIME, 1884 

1- ZPAL H. II287, specimen regenerated from a group of fragments (arrowed in lc; la distal, lb 
lateral, lc proximal view), x 1.5 

Tethocyathus microphyllus (REUSS, 1871) 

2-4- Longitudinal sections, to show successive thecal rings (arrowed from one side of section), x 10: 
2 - ZPAL H. IX/4245, 3 - ZPAL H. IX/4246, 4- ZPAL H. IX/4247; 5 -One of the largest 

specimens within collection, ZPAL H. IX/4950, x 8 

Paracyathus sp. 

6 - ZPAL H. IX/40, transverse thin section (negative); note two crowns of pali and columellar 
pillars; interseptal space is complettely filled with secondary deposits, x 14 

Figs 1-4. 6 taken by M. D~IEWINSKI; Fig. 5 by the Author 
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Table 9 

NEOTYPE AVERAGE VARIANCE RANGE 
ZPAL H.IX/365 

D 2.1 2.6 0.3 1. 0-3 . 7 

H 2.2 1.4 0 . 4 0.4 - 3.5 

S 24 (16 ) 20 (24) I 
DESCRIPTION: Corallum variable in shape, ranging from patellate (PI. 7, Fig. 2) to cylindrical 

(pI. 7, Fig. 3). Calice circular or slightly ellipsoidal (particularly in juvenile specimens: PI. 7, Fig. 5). 
Costae 0.10-0.25 mm wide separated by broad (about 0.3 mm) and shallow (about 0.25 mm) 
intercostal furrows. The costae bear irregular granules which may be somewhat masked by secondar) 
sclerenchymal deposits. 

Septa differentiated into 3 orders when arranged hexamerally (6/6/12), or into 2 orders when 
arranged decamerally (10/10) or endecamerally (11111). Primary septa are equal to or slightly more 
exsert than secondary ones (generally septal exsertion about 0.30--0.35 mm). Primary septa 
extending about 0.~.9 the distance to columella and secondary about 0.3-0.5 the distance to 
columella. Septal faces bear prominent spiniform granules about 0.1 mm tall. Primary septa provided 
with 2-4 paliform lobes and secondary septa with 1-2 paliform projections, smaller than the former 
ones (PI. 7, f1g. 4). The innermost paliform lobes and the columellar papillae are indistinguishable 
from each other in their size and shape. A spongy skeletal structure is developed in the proximal part 
of corallum (PI. 7, Fig. 4). 

REMARKS: The holotype (DEMBINsKA-R62KowSKA 1932) was attached to a sand grain whilst none 
of the examined specimens from Korytnica was attached to any solid material. A shallow groove 
observed on the proximal end of some specimens may represent an attachment scar to an unpreserved 
substrate (PI. 7, Fig. Ib). The holotype, coming from Dryszczow in Podolia is higher (5.5 mm) than 
the highest specimen (3.5 mm) from the Korytnica population. 

Among investigated specimens some regenerated individuals have been observed (PI. 7, Figs 6-8). 
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Fig. 6. A - Frequency histogram of Ceratotrochus granulatus DEMBINSKA-R62:KOWSKA in relation to 
the septal number (note two distinct peaks for specimens having 20 and 24 septa); B - Di~lal 

diameter /height ratio 
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OCCURRENCE: Miocene of the Holy Cross Mts (Korytnica Basin) and Podolia in the Ukraine 
(Dryszcz6w). 

Subgenus Edwardsotrochus CHEVALIER, 1961 
Ceratotrochus (Edwardsotrochus) duodecimcostatus (GOLDFUSS, 1826) 

(Text-fig. 7; PI. 5, Figs 1,4, 6) 

1826. TlIrhinoUa duodecimcostala nobis: GOLDFLJSS. p. 52; P1. IS, Fig. 6 
1871. Ceraloll'ochus duodecimcotallls (GOLDl'lISS); A. E. REUSS. pp. 25-26; P1. 4, Figs 3-4 
? 1932. Cel'OIOlrnchus KOII·olell·skii 11. sp.; M. DEMBINSKA-R6zKOWSKA. pp. 139-140; PI. 5. Fig. 5. 
1961. CertllUlmdllls (Edwordsoll'Ochusj duodecimcosllllus (GOLDFUSS):.T. P. CIIEVAUER, pp. 359-360; Text-figs 125, 126 a-b. 127-128. 
1968. Cel'ololrO<'hus (Edll'ortisolroehlls) duodecimeoslallls (GoWFL'SS); J. P. CUIF, pp. 135-148; Text-Fig. 5: PI. 3. Figs 10-11.? 6-? 7 
1984. caryophyllid coral; W. BAWK & A. RAOWANSKI. PI. I. Figs 3; 4. 6; PI. 2. Figs 1-3. 5-6; PI. 3. Fig. 3. 

~I '\ TERIAL: 2 best preserved specimens (ZPAL H. IX/I46-147) and 104 more or less complete specimens (ZPAL H. IX/58, 344. 
370-37 J. 416-456. 459. 491-492,3558-3613) from Korytnica-Forest. Numerous fragments from the same site were collected under 
the name of ('eralUlroehus (E.) sp. (ZPAL H. IX 1406-41 5, 458. 471, 476-477. 3614-3623. 5013-5082). 

f)IMENSIONS (in mm) of 2 best preserved specimens are given in Table 10 (.,",' ,,/so Text-fig. 7). 

Table 10 

Sp~cimen No. GGD LeD H .") 

l~'AL H. IXI 

~ 4 '7 f [' I. ~:. Fig. 1 '; 10.8 h.2 17.0 88 " . 
146 [\. !) 4. 

., 
'7. .. ;.H~ " 

REMARKS: Costae (Cl-2) are subequal and distinct. Hexameral arrangement of septa. 
granulation pattern on the septal flanks, and columella (seen in fossa) composed of flattened 
subhorizontal paliform lobes fit well to the diagnosis. 

One of the illustrated specimens (PI. 5, Fig. I) is distally curved in plane of the lesser calicula r 
diametr, while its proximal part is very slightly curved in plane of the greater calicular diameter. 

The main bulk of collection consists of coraIlites flattened by compression (text-fig. 8a); the~ 
show features of the subgenus Edwardsotrochus, particulary the flattened subhorizontal paliform 
lobes. Ornamentation on the septal flanks is the same as in the best preserved specimens of 
Ceratotrochus (E.) duodecimcostatus (ZPAL H. IX/147). Abundance of flattened forms can be 
explained by fragility of their skeletons (deep fossa and delicate septa). Skeletons of Edwardsotrochus 
relatively little resistant to mechanical stress (predators activity or other mechanical damages) could 
be fragmented during the polyp life and then regenerate. As a result there are frequent coralla found 
in the material examined, initiated from regenerating fragments (PI. 5, Figs 4, 6; see also BAWK 
& RADWANSKI 1984). 

The less compressed forms (but damaged as well), with relatively little gaping calices somewhat 
resemble specimens of the I-group of C. (E.) duodecimcostatus in the (CUlF'S coIlec~ion 1968). 

The species C. kowalewskii DEMBINSKA-RoZKOWSKA. 1932, is included to the synonymy of C. (E.) 
dundecimcostatus with some reservation, as a brief diagnosis given by DEMBINSKA-RoZKOWSKA (1932) 
lacks any information on the flattened shape of paliform lobes, typical of the subgelllls 
tilimrd.\·o//'{)chus. 
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Fig. 7. A - Relationship of septal number to height in Ceratotrochus (Edwardsotrochus) 
duodecimcostatus (GOLDFUSS); B - Relationship of LCD/GCD ratio to height in C. (E.) 
dllodecimcostatus (GOLDFUSS); specimens with LCD/GCD <0.75 are mainly flattened by compression 

Dots connected with a line represent serial measurements of two specimens (ZPAL H. IX 1146-147) 

OCCURRENCE: Miocene of the Holy Cross Mts (Korytnica Basin); known also from other 
Miocene localities of the Paratethys and Atlantic-Boreal bioprovinces CAIRNS & WELLS (1987) 
described "Ceratotrochus (E.) sp. cr. c. (E.) duodecimcostatus (GOLDFUSS)" from the Miocene of 
Dominican Republic; Pliocene of southern Italy, France, Spain, and northwest Africa. 

Subfamily Turbinoliine MILNE-EDWARDS & HAIME, 1848 
Genus Peponocyathus GRA VIER, 1915 

Peponocyathus duncani (REuss, 1871) 
(Text-fig. 8; PI. 8, Figs 1-11) 

1871. Discotroe""s Duncani novo sp.; A. E. REUSS. p. 29; PI. 3, Fig. 13; PI. 4, Figs 1-2. 
1932. Discotroe"us DlIneani REUSS; M. DEMB,NSKA-ROZKOWSKA. p. 141; PI. 5, Fig. 6. 
1953. Discotroc"us ciuncani REuss; M. MOENKE, pp. 249-251; Fig. 7. 
1964. Cyliflcirophyllia ciuncafli (RF.Uss); J. P. CHEVALIER, pp. 6-9; PI. I, Fig. 4; PI. 2, Fig. 6. 
1982. Kionotrocillls (Cylincirophyllia) ciuncani (REUSS); D. WAYER, PI. 7. Figs 1-5. 
1982. Kionotroehlls (Cylincirophy/lia) lecomptei WELLS; D. WAYER. PI. 7, Figs 6-9. 

MATERIAL: 4905 well preserved specimens from Korytnica-Forcst, Mt. Lysa and Korylnica-Plcbania (quantitative proportins in 
particular sites are, respectively 4:1:0.01 ; ZPAL H. IX/13-32, 35-39, 41-48,51-52,59-66,68-75,78-80.93-106,120.126-145. 
156-236,260-343,351-357,372-379,390-403, 478-488, 494-500. 503-3505, 5225-6815, 6816-6825). 

DIMENSIONS (in mm. N = 350) are given in Table 11 (see also Text-fig. 8). 

REMARKS: WELLS (1937) assigned the species to the genus Kionotrochus DENNANT, 1906, but 
CHEVALIER (1964) included it in Cylindrophyllia YABE & EUGUCHI, 1937, whilst ZIBROWIUS (1980) 
suggested that it possibly belongs to Peponocyathus GRAVIER, 1915. On the other hand, MORI 
& MINOURA (1983) when dealing with intraspecific variation within a popUlation of Cylilldrophyl/ia 
orientalis (Y ABE & EUGUCHI) suggested that K. duncani should be placed into the genus Cylindrophyllia. 
In his revision of the genus Peponocyathus, CAIRNS (1989) synonymized Cylindrophyllia with 
Peponocyathus . 

A great variability observed among the specimens examined concerns the shape (cylindrical, 
discoid, cupolate), diameter and height of corallum (Text-fig. 8), number and ornamentation of 
radial elements and the degree of columella development. The ornamentation of lateral septal 
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surfaces is varying from granular to ledge-like type resembling the meniane ornamentation known in 
Mesozoic and Cenozoic corals (GIl.L 1967, GILL & Russo 1980, RONIEWICZ 1982, ZIBROWIUS 1984). 
Distal and external margins of radial elements vary in their ornamentation as well. Important is also 
\'arying degree of development of pali and of the costal part of radial elements. 

Within the collections frequent are coralla at diverse stages of transverse division (PI. 8, Figs 7-8 
and 10; see also WEYER 1982, PI. 7, Figs I and 8-9). In addition, regeneration may be observed among 
the investigated specimens (PI. 8, Figs 3-5). 

Table 11 

AVERAG •. VARIANCE RANGE 

D 2.6 0.1 2.0-3.7 

H 1.4 0.1 0.7-3.3 

S (16 ) 24 (36) I 
OCCURRENCE: Miocene of the Holy Cross Mts (Korytnica Basin), Carpathian Foredeep (B~czyn) 
and Podolia in the Ukraine (Dryszczow); known also from other M iocene localities of the Paratethys; 
Oligocene and J'vliocene of Atlanic-Boreal bioprovince. 

A 
F'80 N=350 

/,-:~ ", 

32 34 36 S 

H4 N=350 . 
'=0.27 

3f---

• 

B 
I 

: • 

I I 

• 

• • 
2c-

i i! i illll i m::· ,.-
• 

0 I I I . I . 
1.5 1.9 2.3 2.7 3.1 3.5 

-

• 

D 

Fig. 8. A - Frequency histogram of Peponocyathus duncani (REuss) in relation to the septal number 
(note one distinct peak for specimens having 24 septa); B - Distal diameter I height ratio 

Superfamily Flabellicae BOURNE, 1905 
Family Flabellidae BOURNE, 1905 

Genus Flabellum LESSON, 1831 

The species Flabellum roissyanum MILNE-EDWARDS & HAIME described here is related to the group 
of species with 6-septal intial stage and with particularly well developed face and lateral crets. 

Flabellum roissyanum MILNE-EDW ARDS & HAIME, 1848 
(Text-fig. 9; PI. 9, Figs 1-5; PI. 12, Fig. 1) 

1857. Flabellum roissyanum MILNE-EoWARDS & HAIMF.; H. MILNE-EoWAROS. p. 86. 
1932. Flabellum zejszneri n. sp. ; M. DEMBINSKA-Ro2KOWSKA, pp 141-144; PI. 5, Fig. 8. 
1932. Flahf.'!lum zejszneri var.juncta n. var.; M. DEMBINSKA-R02KOWSKA, p. 144; PI. 5, Fig. 9. 
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1932. FlabellulII sussi REUSS; M. DEMRINSKA-Rot.KOWSKA, p. 145; PI. 6, Fig. I. 
1932. Flabellum reussi PROCHAZKA; M. DcMHINSKA-ROZKOWSKA, pp. 145-146; PI. 5, Fig. 10 
1953. Flabelluln zejszneri DEMBINSKA-R6zKOWSKA; M. MOENKE, pp. 262-264. 
1960. Flabellum roissyanum MILNE-EoWARDS & HAIME; E. KOJUMDOIEVA. pp. 22-23; PI. 6, Fig. 10. 
1961. Flabellum avicula (MICHELOlTI) var. roissyana MILNE-EoWAKDS & HAIME; J. P. CHEVALIER. pp. 387-388; Text-Fig. 135 h; PI. 14. Figs 

12-13. 
1963. Flabellum roissyanum MILNE-EoWAROS & HAIME; O. KlJHN, pp. 86-88; PI. 17. Figs 1-2. 

M ·\TER1AL; 321 specimens from Korytnica-Forest. 52 from Mt. Lysa and 40 from arable fields (ZPAL H. 11271-296. 300-32X. 
337-385,389-498; ZPAL H. IX/245-259. 382-385, 3506-3557,6846-6855, 7266-7384). 

1>1 MENSIONS (in mm. N = 50) are given in Table 12 (see also Text-fig. 8). The largest specimen found in Korytnica has H = 37. 
GCD=58, LCD=22 and complete ~ cycles septa developed (MAZUS 1975). 

Table 12 

AVERAGE VARIANCE RANGE 

GCD 20_5 151. 5 2.1-45.0 

LCD 11. 0 32.8 1.7-22.0 

H 16.0 64.4 2.1-28.0 

FAN 37 58 20-54 

EAN 78 582 24-117 

S 6 Sl on basal plate and specimens of H from 2mm I 
to 28 (37) mm have 12-104 (192) septa 

REMARKS: In the studied specimens of F. roissyanum the most variable features are: EAN angle 
(in specimens of H > 20 mm is 70-120, most frequently ca 95), calice oblation (LCDIGCD ratio in 
specimens ofH > 20 mm is 0.45-0.75, most frequently 0.5-0.6), number and shape of face crests (a, 
a rule FCl are most prominent), lateral crests (LC) development (see PI. 7, Fig. Ib, 2b) and pr 
undulation of inner edges of se pta. The FAN angle in specimens ofH > 20 mm (32-54, most frequently 
40) is less variable than the EAN angle. 

Interseptal rows of scars can be observed on the internal surface of the wall. These scars represent 
traces of attachment of soft tissue (desmocytes) to the skeleton (WISE 1970, SORAUF & PODOFF 1977, 
RONIEWICZ & MORYCOWA 1987). The shape of pedal disc varies from completely flat to a tube-like (PI. 7, 
Fig. 3). 

Among investigated specimens some regenerated individuals have been observed (PI. 12, Fig. 1). 

Features of the Korytnica specimens agree with those of the neotype illustrated by CHEVALIER 
(1961, PI. 14, Figs 12-13) and KUHN (1963, PI. 17, Fig. 1) as well as with those of the hypo type (KUHN 
1963, PI. 17, Fig. 2). Morphological variability represented by three species (one with a new 
subspecies) described by DEMBINSKA-R6ZKOWSKA (1932) corresponds to the range of intra pop ulationa I 
variability of F. roissyanum from Korytnica. 

The species Flabellum zejszneri was erected by DEMBINSKA-R6ZKOWSKA (1932) to emphasize 
differences between Korytnica specimens and forms described as F. roissyanum by REUSS (1871). The 
specimens described by the latter author seem to be, however, close to the group of F. austriaCWl1 
P'H 1(11 \ZKA. On the other way, KOJUMDGlEVA (1960) synonymized F. zejszneri DEMBINSKA-R().i~!l\\'~ \ 
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with F. roissyanum MILNE-EDwARDs & HAIME. Specimens described by DEMBINSKA-R6zKOWSKA (1932) as 
F. reussi PROCHAZKA, seem to be the grown forms of F. roissyanum, because their wall and septa are 
thickened by stereome, and septa S6 and adjacent septa S5 as well as septa S5 and septa S4 are 
irregularly fused (see morphotype in PI. 9, Fig. 4). DEMBINSKA-R6zKOWSKA (1932) overlooked these 
facts and described a new subspecies, F. zejszneri var. juncta, with septa S6-S5 and S5-S4 fused 
together in the same way as the above mentioned, but she considered this feature (together with 
a thick wall) as diagnostic features of F. reussi. 

OCCURRENCE: Miocene of the Holy Cross Mts (Korytnica Basin), Carpathian Foredeep 
(B,,;czyn); known also from other Miocene localities of the Paratethys; Pliocene of Italy. 

Suborder Dendropbylliina VAUGHAN & WELLS, 1943 
Family Dendropbylliidae GRAY, 1847 

Genus Balanophyllia WOOD, 1844 

VAUGHAN & WELLS (1943) noted that the distinction between Balanophyllia WOOD, 1844 (attached, 
polycyclic forms) and Eupsammia MILNE-EDWARDS & HAIME, 1848 (free, monocyclic forms) is useful in 
handling collections but can hardly be accepted as a taxonomical criterion. CAIRNS (1979), as well as 
ZIBROWIUS (1980), renounced this distinction including both solitary forms into the genus Balanophyl­
lia. 

Balanophyllia praelonga (MICHELOTII, 1838) 
(Text-fig. 10; PI. 10, Figs 1-4) 

1841. Turbinolia praelonga MICHELOTTI; H. MICHELlN, p. 40; PI. 9, Fig. I. 
1932. Balanophyllia afT. praelonga MICHELOTIl; M. DEMBINSKA-RoZ!<oWSKA, pp. 135-136; PI. 4, Fig. 4. 
1953. Eupsammia irreguiaris (SEGUENZA); M. MOENKE, pp. 243-246; Figs 3-5. 
1964. Eupsammiapraelonga (MICHELOlTl); J. P. CHEVALIER, pp. 25-26; PI. 2, Fig. 5. 

MATERIAL: 36 specimens from Mt. Lysa and 7 specimens from Korytnica-Forest; several fragments from both locality (ZPAL H. 
11187,229.234, 246. 257; ZPAL H. IX/387-388, 404-405, 460, 7385-7415, and MWGUW 12000. 

DIMENSIONS (in mm. N= 14) are given in Table 13 (see also Text-fig. 10). 

REMARKS: Specimens rarely are straight, more frequently curved (mostly in plane of GCD: PI. 
10, Figs 2, 4; curved in plane of LCD also occur: PI. 10, Figs 1, 3). Sometimes epithecal bands covering 
the costae are present. Some specimens in their apical part have interseptal spaces filled (partially or 
completely) with stereome (PI. 10, Fig. Ib). Monocylic type of development and lack of the 
attachment scar seem to be typical of the species. 
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Infaunal borings found mainly on the inner side of the corallite curvature (PI. 10, Figs 2 and 4) 
may indicate a buried mode of life of these corals. 

Table 13 

AVERAGE VARIANCE RANGE 

GCD 8.6 37.4 3.7-24.0 

LCD 7.8 33.0 .3.1-22-.0 

H 16.4 110 . 7 7.0-39.0 

S 32-86 I 

Specimens described by MOENKE (1953) from Bllczyn as E. irreguiaris (SEGUENZA) have features of 
B. praelonga, as their corallite are free, monocyclic with similar pattern of radial elements in calice; 
they have similar dimensions as the Korytnica forms representing early ontogenetic stages. 
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Balanophyllia praelonga MICHELOTfI 

OCCURRENCE: Miocene of the Holy Cross Mts (Korytnica Basin) and Carpathian Foredeep 
(Bllczyn); known also from other Miocene localities of the Paratethys. . 

Genus Dendrophyllia de BLAINVILLE, 1830 
Dendrophyllia taurinensis MILNE-EnwARDs & HAIME, 1848 

(PI. 11, Figs 1-6) 

1860. Delldrophyllia laurinensis MllNE-EoWAROS & HAIME; H . MllNF.-EoWAROS, p. 116, Ill. 
1871. Bulanophyl/w varians REO SS; A. E. REoss, pp. 56-57; PI. 15, Figs 3-5. 
1871. BalanophylJia concinna R Euss; A. E . REUSS, p. 57; PI. 15. Figs 1-2. 
1932. BalanophJ'lIia varian., REUSS; M. DEMBINSKA-RoZKOWSKA. p. 134; PI. 4. Fig. 5. 
1932. Balanophyllia cuncinna REuss; M . DEMBINSKA- R6ZKOWSKA. pp. 134-135; PI. 3. Fig. 5. 
1932. Dendrophyllia prismalica REUSS; M . DEMBINSKA-R6ZKoWSKA. p. 137; PI. 4, Fig. 7. 
1932. Dendrophyllia laurinensis MllNE-EoWAROS & HAIME; M. DEMBINSKA-R6ZKOWSKA, pp. 137-138; PI. 4, Fig. 8. 
1953. Balanophyllia afT. varians REUSS; M. MOENKE, pp. 246-247. 
1953. DendrophyJlia laurinensi .. MllNE-EoWAROS & HAIME; M. MOENKE, pp. 247-248. 
1965. Dell<lruphyl/ia laurinensis MllNE- E o WAROS & HAIME; O. KLIHN pp. 302-304; PI. 2. Figs 20-21. 
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MATERIAL: 432 fragmentary colonies from Ml. Lysa (ZPAL H. VI-186, 188-228,230-233, 235-245, 247-256,258-260 and ZPAL H. 
IX/ 389, 3624-3795, 3868-4041 ; 58 specimens from the same locality, and interpreted as juvenile fonns, were collected under the 
name of Del1drophyllia sp. (ZPAL H. IX/3796-3853, 3857-3867). 

DIMENSIONS (ill mm) of the 6 best preserved coramtes of the largest colony (ZPAL H. 11234) are given in Table 14. 

Table 14 

ZPAL H. I/9 

1 2 3 4 5 6 

coral lite GCD without SW 19.0 4.5 9,0 7.5 8.0 9.5 

corallite GCD with SW 20.0 4.7 11. 0 12 . 0 16.0 27'.0 

corallite LCD without SW 13.5 4.3 8.5 6.0 6.5 8.0 

corallite LCD with SW 15.3 4 . 5 11.0 1.0.0 14.5 24 . 0 

S 96 44 48 ' 48 48 48 

REMARKS: In synonymizing diverse species distinguished so far from Korytnica, the Author 
has based on a great variability of forms occurring at Mt. Lysa locality. This variability can be 
observed among others within: 

(i). one colony: different dimensions of the columella in the corallites of similar diameters; 
(il). diverse colonies from the same site: for example, different colonies shapes caused by 
environmental conditions (PI. 11, Figs 2-4). 

Differences in ontogentical development of particular corallites (septa, costae, synapticulotheca, 
columella, frequency of budding) interfere with ennumerated variations (see VERON 1982). 

The problem of variation in ahermatypic corals is discussed by ZIBROWIUS (1984). On the example 
of the dendrophyllid Astroides calycularis he shows that local hydrodynamical conditions can cause 
the development of various colony shapes, from submassive to phaceloidal. Another example of high 
morphological variability is given by Recent D. ramea. It can be observed, on illustrations presented 
by ZIBROWIUS (1980, PI. 86, Figs A, E, G), that primary monopodial colony branching can be followed 
in two different ways: either formation of relatively long descendant second-order embranched 
corallites or short ones with significantly lesser diameters than in the first-order embranchments. This 
example shows a possible pattern of intra specific variation in D. taurinensis. 

OCCURRENCE: Miocene of the Holy Cross Mts (Korytnica Basin) and Carpathian Foredeep 
(B~czyn); known also from other Miocene localities of the Paratethys. 

REMARKS ON ECOLOGY 

The Recent ahermatypic and non-constructional corals (sensu SCHUHMACHER 

& ZIBROWIUS 1985) occur in the temperature from about 1.80 to about 350 C 
(mainly between 4.50 - 100 C) and at the depth of 0-6328 meters (the richest from 
50 to 300 m). The method of estimating of temperature-depth ranges for fossil 
assemblages of ahermatypic corals (mainly Cenozoic) was based on present-day 
limits of ahermatypic genera (WELLS 1967). However, erroneous temperatu-
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re-depth interpretations (using data from tables given by V AUGHAN & WELLS 

1943, and WELLS 1967) can arise due to the following aspects (see also ZIBROWIUS 

1989). 

The ranges of recent coral genera are based on fragmentary data (informations on part of the real 
range only). 

Data are mistaken; compare data on Sphenotrochus discussed by ZIBROWIUS (1989). 

Great ecological plasticity of corals is possible, as evidenced e. g. by the bathymetric range of the 
Recent Caratotrochus which, according to WELLS (1956), is from 27 to 732 meters. ZIBROWIUS (1980) 
reports, however, that though the depth characteristic of Ceratotrochus magnaghii CECCHINI is from 
about lOO to 400 m in open basin, the species can be found in the submarine caves at 7-40 m. 
Eurybathic genera Flabellum and Fungiacyathus show still greater depth ranges of 22-2300 m and 
99-6328 m respectively (CAIRNS 1989). Basing on requirements of individual species (for example 
various North-East Atlantic species of Caryophyllia; see ZIBROWIUS 1989) is more precise than on 
a whole range of a given genus. Some coral genera are represented by eurybathic species (for example 
Flabellum), others are represented by a few (or single) species which have restricted ecological 
requirements (for example deep-water genus Leptopenus). In the case of extinct forms, there is 
possible only a more or less successful attempt in comparing their morphology with that of Recent 

Table 15 
Ecology and phylogeny of the Korytnica corals 

Left side of the table: ecological requirements of the genera described in this paper and distribution of 
the species occuiTing in localities of the Korytnica Basin 

BATHYMETRIC TERMIC SITES 
GENUS RANGE Iml RANGE loCI 

Kf F Ly Pn W Af 

Stephanophyt t ta C 15- 815 Wb C 6.7-22.3 V 1111 
Caryophyttta V 0-3100 Z V 2.8-27.0 V 11 11 
Acanthocyath'US Wb 27- 732 Wa V 12.5-26.7 V 11 11 11 
Tethocyathus Wa 13-1046 V V 7.5-21.0 V I 
Paracyathus Z 6-1472 Wa V 4.7-27.7 V I 
Polycyathus Z 1. 5- 100 Z V 21. 2-26.7 V 11 11 11 
Ceratotrochus Z 7- 732 Wa V 5.5-17.2 V 11 11 11 11 
C. C Edwardso t rochus:J ? ? 11 
Peponocyath'US C 44-'?2100 Z C 6.2-21.0 V III 11 11 11 
Ftabet turn Wa 3-3190 Z V 1.7-27.6 V III 11 11 III 
BatanophyLtta V 0-1150 Z V 6.7-27.7 V 11 11 
t'''''ndrophyt L ta Z 6-1200 Wb V 7.0-27.0 V 11 ili .... -
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species and in this indirect way to guess paleoecological conditions. Basing on ecological 
requirements of Recent genera when the overlapping of ecological ranges takes place, one can assume 
a natural mixing of the coral fauna for an effect of living of diverse species on the border of their 
ecological limits. 

The bathymetric-thermic relationships of the Miocene species of the genera in question could be 
different from the relationships of the Recent genera and species. 

The coral debris in beds considered may be allochthonous. For the reason that coral fauna from 
some sites in the Korytnica Basin may be of mixed character. 

Temperature-depth requirements of the coral genera occurring in the 
Korytnica Basin (Table 15) were used to less precise estimating of paleo­
ecological cQnditions. Estimated depths and temperature ranges for the Koryt­
nica sites would be as follows: 

Korytnica-Forest: 44 - 732 m, 12.5° - 17.2° C (1 hermatypic coral species co-occurrs), Mt. Lysa: 44 
- lOO m, 9.7° - 17.2° C ; 21.2° - 26.7° C for Polycyathus (2 hermatypic coral species co-occur), 
Korytnica-Plebania: 44 - lOO m, 6.2° - 17.2° C; 21.2" - 26.7° C for Polycyathus (3 hermatypic coral 
species co-occur). 

The upper limit of bathymetric estimations for all the Korytnica sites 
constitutes the upper Peponocyathus range and the exact upper limit of P. 

Right side of the table: hypothetical ecological and phylogenetic descendants of some coral species 
from the Korytnica Basin 

Referenced ecological data from: C - CAIRNS (1989); V - VAUGHAN & WELLS (1943); Wa - WELLS 

(1956); Wb - WELLS (1967); Z - ZIBROWlUS (1980) 

RECENT SIMILAR SPECIES (?DESCENDANT) 
FOSSIL SPECIES AND ITS BATHYMETRIC RANGE Iml 

Stephanophyll ia ele8ans S. com.plicata 229-397 

Caryophyll ia Bp. ? 

Acanthocyath'Us transi luanic'US A. Brayi 37-490 

Tethocyath'US m.icrophyll'US Concentrotheca laeui8ata 183-800 
Tethocyath'US uelat'US T. uariabilis 250-860 

Paracyath'Us c'Up'ULa P. arc ttU tus 201-343 
Paracyath'US Bp. ? 

Polycyath'US confert'US P. m.'Uellerae (1.5 Bubm.caves)-32 

Ceratotroch'Us 8ran'Ulat'Us ? 

C. (E.:> d'Uodecim.costat'Us ? 

Peponocyath'Us d'Uncani P . fo II ic'Ul 'US 50-990 

FLabell'Um. roissyan'Um. ?F. pauonictJ.m. group 223-271 

8aLanophy L l ia praeLon8a 8. 8 i 8= 90-500 

Dendrophy L l i a t aur·i nens i s D. ra.mea (6) 40- 60 (le:· ) 
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australiensis (DUNCAN 1870). Specimens of P. duncani (REuss, 1871) found in the 
Korytnica Basin are close, however, to Recent P.folliculus (POURTALES, 1868) the 
upper depth limit of which is 50 m. The Korytnica-Forest site seems to contain 
a deeper-water fauna of ahermatypic corals, and the only hermatypic coral (see 
RONIEWICZ & STOLARSKI 1991), that is a minute colony of Stylophora may have 
lived in unfavorable conditions which is seemingly confirmed by its dwarfed size. 

DEMBI~SKA-R6zKOWSKA ( 1932) 

~. Korytnica 
Choment6w 
Karsy 

-Caryophyllia cladaxis ---?--+ -Caryophyll ia c r ispata ---? 

-Acanthocyathus vindobonensis- -+ 

-Paracyath?1S cupula 

-Cerat o trDchus ~owalews~ii -?--+ 

~ Discotroch?1S duncani ~ -Flabellum. re?1Ssi -Flabellum. suessi -Flabell'Um. 2ejs2neri zejs'Zneri ~ -Flabell'U11l. 2ejs2ner-i j'Un cLa -

~ 80. lanophy II iu aff. praelonea --+ 

~ ~ 8alanophyll io. irre(jtJ.laris 

~ 8o.lo.nophyll to. CDnctna -

~ ~ 8alanophyll to. oarians -

~ Dendrophyll to. ta'UI'lnensis - f----
~ Dendrophyll to. prtsm.at tca -

~ Dendrophyll ia sp. 

~ "oyster marls" from Korytnica 
and Choment6w 

• - "plastic clays" from Korytnica. 
Karsy and Choment6w 

STOLARSKI ( 1991. this paper) 

Korytnica ( F ', Ly. Pn, Af sites) , 
Karsy (Kf site) , 

Wierzbica (W site) 

* StephanDphyll ia eleeuns 

Paracyath?1S sp. 

* Caryophyllia Sp. 

Acanthocyathus .transilvantcus 

Tethocyathus m.icrophyllus 

Te thocyath?1S uelat'Us 

Paracyathus cupula 

* Polycyath?1S conjerLUB 

* Ceratotrochus eranulatus 

C. CE. :J duodecimcostaL?1S 

Peponocyath?1S duncani 

F~abe Lt 'UlTL roissyan'Um 

8alanophyllia praelonea 

Dendrophyll ta taurin.ensis 

* - The species described by 
DEMBI~SKA-R6ZKOWSKA ( 1932 ) 
from localities outside the 
Holy Cross Mts 
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In addition to a greather depth, a soft, clayey bottom, might be another 
unfavorable factor hindering installation of larvae (RONIEWICZ & STOLARSKI 

1991). 
The species Stephanophyllia elegans (BRoNN, 1837) mostly resembles Recent Indo-Pacific S. 

complicata MOSELEY, 1876, which lives at the depth of 229-367 m, and does not resemble S.fungulus 
A LOCK, 1902, which is living at the depths to 15 m and marks the upper bathyrnetric limit of the genus. 
The species Flabellum roissyanum MILNE-EDWARDS & HAIME, 1884, with a thln pedicel mostly 

REUSS (1871) and PROCHAZKA (1893) DEMBI~SKA- MOENKE . 
R02KOWSKA (1932) (1953) 

VIENNA BASIN MORAVIA PODOLIA (UKRAINE) CARPATHIAN 
Rudoltice FOREDEEP 

Baden (Rudelsdorf) Dryszcz6w ~czyn -
--(PROCHAZKA) - -- --- --- - -

I?I non F .. roissyanwn -from Korytnica F . aejsan.eri -
_8. 

vartans 
_8. 

vartans 
_8. 

vartans 
D. ta'W't n.ens is 

Table 16 

A synonymized and updated list of coral species described from the Korytnica Basin and their 
distribution in selected Miocene localities of the Paratethys 



64 JAROSLA W STOLARSKI 

approches to the Recent F. pavonicum group of species living at the depths of223-271 m. Taking into 
account the remarks on P. duncani (RImss, 1871), given above, it seems that ahermatypic fauna from 
the Korytnica-Forest site originated at the depths below 100 m. 

The coral fauna of the Mt. Lysa site shows greater diversity than the former one: beside 
ahermatypic genera (five known in the former site) fragments of dwarfed hermatypic colonies can be 
found here. The development of Dendrophyllia taurinensis MILNE-EDWARDS & HAIME, 1884, as well as 
Tethocyathus microphyllus (REUSS, 1871), is likely to be connected with the availability of a suitable 
substrate formed by abundant oyster shells, mainly Ostreafrondosa de SERRES. The two hermatypic 
genera found at the site - Porites and Siderastraea - are known (see RONIEWICZ & STOLARSKI 1991) as 
relatively eurytopic ones. In the Korytnica Basin they probably lived in rather deeper waters (dwarfed 
colonies), if they are not an allochthonous component. The occurrence of the species indicative of 
deep-water environment as: Flabellum roissyanum MILNE-EDWARDS & HAIME, 1884, and Peponocyat­
hus duncani (REUSS, 1871) does not permit for an unequivocal interpretation of the shell-bed facies as 
distinctly shallow-water one (BALUK & RADWANSKI 1977). The Korytnica-Plebania site with the most 
shallow-water fauna in the Korytnica Clay section (RONIEWICZ & STOLARsKl 1991) contains some 
foreign deeper-water elements characteristic of the Korytnica-Forest site, such as Peponocyathus 
duncani (REuss, 1871) and Ceratotrochus granulatus DEMBINSKA-RoZKOWSKA, 1932. This may be 
explained either by the redeposition of shallow-water fauna into sublittoral environment or its 
development in the intermediate area between the deep-water and shallow-water zones, where the 
conditions were favorable neither for the ahermatypic (rare) nor the hermatypic corals (under­
developed colonies of Tarbellastraea and Porites). 

FAUNISTIC RELATIONSHIPS 

The described ahennatypic fauna has much in common with the one 
described by DEMBINSKA-R6ZKOWSKA (1932) from other Miocene sites. This is 
especially true of Dryszcz6w in Podolia (see Table 16, since all species (six of 
them, including specimens of Syzygophyl/ia brevis REuss, 1890; see RONIEWICZ 
& STOLARSKI 1991) from Dryszcz6w are present at Korytnica, especially in the 
Korytnica-Forest site. The Miocene ahennatypic fauna of B~czyn (MOENKE 
1953; see also Table 16) is also closely related as six of nine ahennatypic species of 
B~czyn are present at Korytnica. It also shows close relationship with the coral 
fauna of the Badenian from the Vienna Basin and Moravia (REUSS 1871; see also 
RONIEWICZ & STOLARSKI 1991, and Table 16). For instance, the sites Koryt­
nica-Forest and Mt. Lysa resemble in the composition of ahennatypic fauna the 
sites Baden (Badener Tegel) and Rudoltice (= Rudelsdorf) (Oberer Tege1), 
respectively. There are also similarities (most often individual species) to the 
fauna of other sites from the Parathetys. For instance, from Slovakia and 
Hungary there are 5 common ahennatypic species and 9 generalsubgenera 
(compare KOPEK 1952); from Bulgaria there are 1 common species and 4 genera 
Isubgenera (compare KOmMDGIEVA 1960). From the Miocene sites of the North 
Sea Basin there are 4 common species and 7 generalsubgenera (compare KREJCI 
1926, CHEVALIER 1964). Numerous species seem to have very wide geographical 
distribution, e. g. Acanthocyathus transilvanicus REuss, 1871, Ceratotrochus (E.) 
duodecimcostatus (GOLDFUSS, 1829), and Peponocyathus duncani (REuss, 1871). 
One species is hitherto known from a limited area of Dryszcz6w in Podolia 
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(Ceratotrochus granulatus DEMBINSKA-R6zKOWSKA, 1932). It is highly probable 
that at least some of the described fossil species have their direct descendants in 
the Recent fauna of the Atlantic or of the Mediterranean (see Table 15), for 
example: Peponocyathus duncani (REuss, 1871) ~ P. folliculus (POURTALES, 
1868), and Polycyathus confertus (REuss, 1847) ~ P. muellerae (ABEL, 1959). 

Acknowledgements 

The Author is grateful to Professor A. RADWANSKI and Ass.-Professor W. BALUK for their 
stimulating interest in the present paper, and to U. RADWANSKA, M. Sc. (all of the Faculty of Geology, 
University of Warsaw) for making accessible specimens from their collections. 

The Author would also thank Professor E. RONIEWICZ (Institute of Pal eo biology, Polish Academy 
of Sciences) for fruitful discussions and critical reading of the manuscript. Thanks are also offered to 
Dr. H. ZIBROWIUS (Station Marine d'Endoume, Marseille) for a supply of comparative specimens of 
Polycyathus muellerae. 

Institute of Paleobiology 
of the Polish Academy of Sciences. 

AI. Zwirki i Wigury 93. 
02-089 Warszawa, Poland 

REFERENCES 

BALUK, W. & RAnWANSKl, A. 1977. Organic communitties and facies develoment of the Korytnica 
Basin (Middle Miocene; Holy Cross Mountains, Central Poland). Acta Geol. Polon., 27 (2), 
85-123. Warszawa. 

- & - 1984. The regeneration in some caryophyllid corals from the Korytnica Clays (Middle 
Miocene; Holy Cross Mountains, Central Poland). Acta Geol. Polon., 34 (3/4), 213-221. 
Warszawa. 

BRONN, H . G. 1856. Lethae geognostica, 3 edit. Stuttgart. 
CAIRNS, S. D. 1979. The deep-water Sc1eractinia of the Caribbean Sea and adjacent Waters. Studies on 

the Fauna of Curacao and Other Caribbean Islands, 180, 1-341. Utrecht. 
1989. A revision of the ahermatypic Sc1eractinia of the Philippine Islands and Adjacent 
Waters; Part 1: Fungiacyathidae, Micrabaciidae, Turbinoliinae, Guyniidae, and Flabellidae. 
Srnithsonian Contributions to Zoology, 486, 1-136. Washington. 
& WELlS, J. W. 1987. Neogene paleontology in the Northern DOIninican Republic; Part 5, The 
Suborders Caryophylliina and Dendrophylliina (Anthozoa: Sceractinia). Bull. Amer. Paleo­
ntol, 93 (328), 23-43, Ithaca. 

CHEVALIER, J. P. 1961. Recherches sur les Madreporaires et les formations recifales miocenes de la 
Mediterannee occidentale. Mem. Soc. Geol. France, N. S., 93, 1-562. Paris. 
1962. Les Madreporaires rniocenes du Maroc. Notes et Mem. Serv. Geol. Maroc, 173, 1-74. 
Rabat. 
1964. Zur Kenntnis der Korallen des Miociins von Westfalen und Niederlande. Fortschr. Geol. 
Rheinl. u. WestJ, 14, 1-30. Krefeld. , 
1972. Les Scleractiniaires du Miocene de Porto Santo (Archipel de Madere), Etude 
Paleontolo$ique. Ann. Paieont., (Inv.) 58, 141-160. Paris. 

CUIF, J. P. 1968. Etude ontogenique de quelques Madreporaires Caryophyllidae actueles et fossiles. 
Mem. Mus. Nat. Hist. Natur., C, 16 (3), 101-156. Paris. 

DEMBrNSKA-R6ZKOWSKA, M. 1932. Korale rniocenskie Polski (polnische Mioziinkorallen). Roczn. P. T. 
Geol. (Ann . Soc. Geol. Po!ogne), 8 (1), 97-171. Krak6w. 

GILL, G. A. 1967. Quelques precisions sur les septes perfores des Polypiers mesozoiques. Mem. Soc. 
Geol. France, N. S., 106, 55-83. Paris. 

- & Russo, A. 1980. Recognition of pennular structures typical of Mesozoic corals in 
Discotrochus orbignyanus from the Eocene of the Gulf States. J. Paleont., 54 (5), 1108-1112. 
Lawrence, Kansas. 

GOLDFUSS, A. 1826. Petrefacta Germaniae, 1 (1), pp. 1-70. Duesseldorf. 



66 JAROSLA W STOLARSKI 

GUTOWSKI, J . 1984. Sedimentary environment and synecology of macrobenthic assemblages of the 
marly sands and red-algal limestones in the Korytnica Basin (Middle Miocene; Holy Cross 
Mountains, Central Poland). Acta Geol. Polon., 34 (3/4),323-340. Warszawa. 

- & MACHALSKI, M . 1984. A new littoral locality within the Middle Miocene (Badenian) 
Korytnica Basin (Holy Cross Mountains, Central Poland). Acta Geol. Polon., 34 (3/4), 
195-201. Warszawa. 

KOJUMDGIEVA, E. 1960. Le Tortonien du type viennois. In: E. KOJUMDGIEVA & B. STRACHIMIROW, Les 
fossiles de Bulgarie, 7, Tortonien, pp. 13-246. Sofia. 

KOPEK, G. 1952. Juhoslovenske miocenne koraly. Geol. Sbornik Slov. Akad. Vied, 3 (1/2), 69-87. 
Bratislava. 

KOWALEWSKI, K. 1930. Stratigraphie du Miocene des environs de Korytnica en compraison avec le 
Tertiare des autres territoires du Massif de S-te Croix. Spraw. Pol. Inst. Geol. (Bull. Serv. Geol . 

. Pol.), 6 (1), 1-211. Warszawa. 
KRruCI, K. 1926. Norddeutsche Miociinkorallen. Jahrb. d. Preuss. Geol. Landes., 46, 457-503. 
KUHN, o. 1963. Korallen aus dem Miociin des Lavant-Tales. Lethaea Senckenbergiana, 44, 85-107. 

Frankfurt a. M. .. .. 
- 1965. Korallen aus dem Helvetien von Osterreich. Sitzungsber. Osterr. Akad. Wiss., 

Math.-Nat . Kl., Abt. I, 174 (7-10), 279-313. Wien. 
MARTINI, E. 1977. Calcareous nannoplankton from the Korytnica basin (Middle Miocene; Holy 

Cross Mountains, Poland). Acta Geol. Polon., 27 (2), 125-133. Warszawa. 
MAZUS, Z. M. 1975. Corals of the genera Flabellum LESSON and Discotrochus MILNE-EDWARDS & HAIME 

from the Miocene deposits of Korytnica. [In Polish]. Unpublished M. Sc. thesis; Istitute of 
Geology, University of Warsow. 

MICHELIN, H. 1841-47. Iconographie zoophytologique. Description par localites et terrains des 
polypiers fossiles de France, et pays environnants, pp. 1-348. Paris. 

MOENKE, M . 1953. Les Corallaires des argiles du Tortonien de Bf;;czyn. Acta Geol. Polon., 3 (2), 
239-276. Warszawa. 

MORI, K. & MINOURA, K. 1983. Genetic control of septal numbers and the species problem in a fossil 
solitary scleractinian coral. Lethaia, 16 (3), 185-191. Oslo. 

PROCHAzKA, V. J. 1893. Ein Beitrag zur Kenntniss der miociinen Anthozoen des Wiener Beckens. 
Rozpr. Ceske Akad., (2), 2 (7), 1-32. Praha. 

RAoWANSKI, A. 1969. Lower Tortonian transgression onto the southern slopes ofthe Holy Cross Mts. 
Acta Geol. Polon., 19, 1-164. Warszawa. 

REUSS, A. E. 1871. Die fossilen Korallen des osterreichisch-ungarischen Miociins. Denkkschr. Akad. 
Wiss., Math.-Nat. KI., 31, 197-270. Wien. 

RONIEWICZ, E. 1982. Pennular and non-pennular Jurassic scleractinians - some examples. Acta 
Palaeont. Polon., 27 (1/4), 157-193. Warszawa. 
& MORYCOWA, E. 1987. Development and variability of Tertiary Flqbellum rariseptatum 
(Scleractinia), King George Island, West Antarctica. Palaeontologia Polonica, 49, 83-103. 
Warszawa - Krakow. 
& STOLARSKI, J. 1991. Miocene Scleractinia from the Holy Cross Mountains, Poland; Part 
2 - ArchaeOl:oeniina. Astraeina and Fungiina. Acta Geol. Polon., 41 (1/2) [this issue]. 
Warszawa. 

SCHUHMACHER, H . & ./ H. 1985. What is hermatypic? A redefinition of ecological groups in 
corals and others organisms. Coral Reefs, 4, 1-9. Heidelberg. 

SORAUF, J. & PODOff, N. 1977. Skeletal structure in deep water ahermatypic corals. Mem. BRGM, 89, 
2-11. Paris. 

STOLARSKI, J . 1988. Some genera of solitary corals from the Miocene of Poland. [In Polish ]. 
Unpublished M. Sc. thesis; Institute of Geology, University of Warsaw. 

VAUGHAN, T. W. & WELLS, J. W. 1943. Revision of the suborders, farniliesand genera of the 
Scleractinia. Spec. Pap. Geol. Soc. Amer., 44, 1-363. New York. . 

VERON, J. E. N. 1982. The species concept in "Scleractinia of Eastern Australia". Proc. Fourth 
Internat. Coral Reef Symp., 2, 183-186. Manilia. 

WELLS, J. W. 1937. Coral Studies; Part I, Two new species offossil corals. Bull. American Paleont., 23, 
237-241. 

- 1956. · Scleractinia. In: R. C. MOORE (Ed.), Treatise on Invertebrate Paleontology, Part 
F (Coelenterata), F328-F444. Lawrence, Kansas. 

- 1967. Corals as bathometers. Marine Geol., 5, 349-365. Amsterdam. 
WAYER, D. 1982. Das Rugosa-Genus Duncanella NICHOLSON 1874 (Anthozoa, Silur-Devon). Abh. Ber. 

Naturkd. Vorgesch., 12 (5), 29-52. Magdeburg. 
WISE, S. W. 1970. Scleractinian coral exoskeletons surface microarchitecture and attachment scar 

patterns. Science, 169, 978-980. New York. 
ZIBROWIUS, H. 1974. Caryophyllia sarsiae n. sp. and other recent deep-water Caryophyllia (Sclerac­

tinia) previously referred to little-known fossil species (c. arcuata, C. cylindracea). J. Mar. 
Bioi. Ass. U. K. , 54, 769-784. 



MIOCENE SCLERACfINIA 67 

1980. Les Scleractiniares de la MOOiterranee et de I'Atlantique nord-oriental. Memoires de 
I'Institut Oceanographique, 11. Monaco. 
1984. Taxonomy in ahermatypic scleractinian corals. Paleont. Americana, 54, 80-85. Ithaca, 
New York. 
1989. Mise au point sur les Scleractiniaires comme indicateurs de profondeur (Cnidaria: 
Anthoza). Geologie Mediterraneenne, 15 (1), 27-47. 

J. STOLARSKI 

KORALOWCE MIOCEŃSKIE (Scleractinia) Z GóR ŚWIĘTOKRZYSKICH; 
CZĘŚĆ I - Caryopbyllidae, F1abellidae, DeodróphyUiidae, Micrabaciidae 

(Streszczenie) 

Bogaty materiał koralowców (Scleractinia) z mioceńskich osadów Basenu Korytnicy (patrz fig. 1) 
posłużył do przeprowadzenia rewizji ich wcześniejszych oznaczeń (patrz DEMBIŃSKA-R02:KoWSKA 1932; 
oraz tab. 16). Opisano 14 gatunków koralowców ahermatypowych należących do 12 rodzajów 
i podrodzajów z rodzin: Caryophylliidae, Flabellidae, Dendrophylliidae oraz Micrabaciidae (patrz 
fig. 2-10, tab. 1-14 oraz pl. 1-12). 

Używajac danych pochodzących z obserwacji koralowców współczesnych dokonano próby 
analizy ekologicznej zespołu występującego w iłach korytyńskich. Faunę koralowcową z pewnych 
stanowisk (Korytnica-Plebania, Góra Łysa) uznano za niejednorodną pod względem swych 
wymagań ekologicznych. Fauna ahermatypowa z innych stanowisk (Korytnica-Las) została 

zinterpretowana jako autochtoniczna, zaś środowiskiem jej życia wydaje się być strefa głębo­
ko-sublitoralna. 

Składem gatunkowym korale mioceńskie z Basenu Korytnicy nawiązują do zespołów znanych 
z osadów miocenu osłaniających się u brzegu Karpat (Bęczyn) oraz innych stanowisk Paratetydy, m. 
in. z Dryszczowa na Podolu, Moraw (Rudelsdorf = Rudoltice) oraz z Basenu Wiedeńskiego 
(Baden). 

We współczesnej faunie ahermatypowej Morza Śródziemnego i Atlantyku można doszukać się 
szeregu podobieństw, a niektóre gatunki są prawdopodobnie potomkami filogenetycznymi form 
znanych z miocenu (patrz tab. 15). 
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