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Famennian corals of the south-western part of the Holy Cross Mountains
(G6ry SwiE:tokrzyskie) from Kadzielnia, Zar~by, Lag6w (Ollie), Gal~zice (Bes6wka),
Kowala and Jablonna are described in the present work. About 3,000 specimens
have been collected and 55 species and 5 subspecies of 36 genera - described.
A new family, Kielcephyllidae, two new subfamilies, Friedbergiinae and Guerichiphyllinae, 9 new genera, 36 new speoies and 5 subspecies have been erected. On
the basis of a lithological analysis of beds, faunal assemblages and the preservation
state of corallites, it has been concluded that in the Lower Famennian a shallow
sea existed at Kadzielnia. It was temporarily connected with the open sea. The
corals are mostly preserved there in a life-time place. At Zar~by, there was
a lagoon with the remains of plants but with a normal salinity of water. In the
Upper Famennian of Gal~zice, the sea water was well aerated and connected with
the open sea. Fossils are broken but not worn off and, therefo,re, they were not
transported. At Kowala, the sea was probably calm, not deep and well aerated.
Index species for the Lower and Upper Famennian have been determined among
the coral fauna examined. The age of individual zones has been determined by
conodonts and where such were lacking, climeniids or trilobites. The history of the
research of Famennian corals, which in general occur rarely and in monotonous
assemblages, has been presented. To settle their generic assignment, the ontogeny of
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corals has been studied and the results were a basis for changes introduced to the
classification. A few phyla have been distinguished and their phylogenetic
relationships discussed.
INTRODUCTION

The present writer was introduced to the tetracoral bearing Famennian by the late Prof. J. Czarnocki, an indefatigable investigator and
excellent expert in the geology of the Holy Cross Mountains (Gory Swi~
tokrzyskie) who died in 1951. He also indicated the localities of coral
occurrence in Famennian of Kielce (Kadzielnia quarry), of GalE;zice
(on Besowka Hill) and of Kowala. He made available a few corals
collected at Kowala and Zar~by and which were among the collections
of the Geological Institute in Warsaw. Prof. H. Makowski (Department
of Historical Geology, University of Warsaw) determined the places
from which came the corals of the genus Ufimia collected at Zar~by by
him and, previously, by Prof. J. Czarnocki.
In 1950, the late Prof. Z. Gorizdro-Kulczycka made the first exposure
on Kadzielnia quarry from which she collected Famennian fishes. About
200 specimens of Rugosa she found at this opportunity were given away
to the present writer. This exposure has been called in the present
work "Kadzielnia G." Other materials were found in the following
exposures: Kadzielnia I, beds 4-1 (1959), Kadzielnia II, beds N-A (1960)
Mld Kadzielnia III, beds 50-1 (1961). In 1962, the present author started
the exploitation of Upper Famennian on Besowka Hill at Gal~zice and
distinguished beds 10-1. In 1965, in 6 exposures at Zar~by, she found
only a few fragments of Heterophyllia. In 1966 at Kowala, the author
found a few Upper Famennian corals in five trenches, made close to the
place of Czarnocki's previous search on a field belonging to Mr. Pr~dot
ka, a farmer. The beds containing corals were determined by Czarnocki
as Wocklumeria beds. In addition, the author received Famennian corals
collected by Prof. Z. Kielan-Jaworowska (Palaeozoological Institute,
Polish Academy of Sciences, Warsaw) as she looked for trilobites on
Kadzielnia quarry. Dr. Z. Wolska (Palaeozoological Laboratory, Polish
Academy of Sciences, Poznan) supplied the author with corals she found
when sampling conodonts at Lagow (Dule) and Jablonna. Finally, the
present writer received from Prof. H. Makowski a fragment of a climeniid
limestone filled with small fragments of the coral Oligophylloides
pachythecus pachythecus n.subsp. from Lagow (Dule).
The age of coral bearing beds was determined by Wolska (1967) on
the basis of conodonts she identified by applying Ziegler's (1962)
zonation for Upper Devonian.
To study the structure of corals, more than 2,000 peels of transverse
and longitudinal sections were made. Many peels of serial sections were
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also made to study the ontogeny. After photographing the peels figures
were drawn on them in ink and then the background supressed. In
addition several thin sections were made for the studies of microstructure.
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advice. Prof. H. Makowski determined the goniatites and climeniids,
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(Palaeozoological Institute, Polish Academy of Sciences, Warsaw)
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(the same Institute) much helped the author in preparing tables and
drawings. To all these persons, the present writer expresses her deep
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ABBREVIATIONS

The following abbreviations have been used in the present work:
Z. Pal. P. Tc 3 - catalogue number of a collection housed at the Palaeozoological
Institute of the Polish Academy of Sciences, Poznan Branch;
LG. - catalogue number of the collection, housed at the Museum of the Geological
Institute in Warsaw;
nld -septal index, where n designates the number of septa, and d the diameter
of the coral;
cld - determines the relation between the diameter of the axial tube (c) and the
diameter of the coral (d);
c+ stld - determines the relation between the diameter of the axial tube (c) with
stereotheca (st) and the diameter of the coral (d).

DESCRIPTION OF EXPOSURES

According to Czarnocki's (1957) studies, in the Holy Cross Mountains
we may distinguish two palaeogeographical regions with a different
facial development, Le. 1) the Lysogory Region, and 2) the Kielce Region
(Text-fig. 1). The boundary between those regions, running almost
concordantly to the Holy Cross dislocation, was shifted, in Upper
Devonian, southwards. Thus, the following two facies were formed in
Famennian of the Kielce Region: 1) Kielce-Lagow synclinorium which
facially belongs to the Lysog6ry Region (Kadzielnia quarry) with a poor
fauna of blocky and nodulous limestones forming intercalations in
cypridinic shales which are about 100 m in thickn~ss, and 2) Gal~zice
-Daleszyce syncline where climeniid limestones, about 2 m in thickness,
are deposited on submarine rise (Pajchlowa, 1959) and contain a fauna
of cephalopods, crinoids and bivalves.
Corals from both regions, Le. from a 10m section of cypridinic shales

'tO~_--J'jO km

oTarnobrzeg

Fig. 1. - Range of Palaeozoic deposits in the Holy Cross Mountains. Noted are
localities with coral bearing beds (after Osm6lska, 1962, Fig. 1).

9L._ _..L',O_ _...:J2!L:..0_---=30~!

I

FAMENNIAN TETRACORALLOID AND HETEROCORALLOID FAUNA

11

from Kadzielnia, from small outcrops at Zar~by and from the cephalopod
facies of Gal~zice, Kowala, Jablonna and Lagow are described in the
present work.

Kadzielnia quarry
Between 1950 and 1961, a few exposures were made on the eastern quarry
wall at a stretch of about 10 m.
The firlit exposure, designated uG", was made in i950 by Prof. Z. Gorizdro-Kulczycka who, looking for Famennian fishes, also collected about 200 specimens of
corals and gave them away to the present writer. The specific composition of
these corals is as follows: PetraieUa centra tis n.sp., Neaxon tenuiseptatus n.sp.,
GuerichiphyUum parvum n.sp., G. concavum n.sp., Amplexocarinia muratis Soshk.,
A. obliqua n.sp., Gorizdronia profunda profunda (Soshk.), G. profunda longiseptata
n. subsp., G. geniculata n.sp., NativkineUa profunda Soshk., N. rariseptata n.sp.,
KielcephyUum cupulum n.sp., K. confluens n.sp., Kozlowskinia flos n.sp., K. phyllis
n.sp., and SmithiphyUum aff. imperfectum (Smith).
The next exposure, made by the present writer 2 m to the south of the previous
one, comprises 4 complexes of beds which, from the base to the top, are:
Bed I, 4. Calcareous concretions in marly shales containing a poor fauna.
Amplexocarinia muratis is a predominant rugose, accompanied by Orbiculoidea
sp., small crinoids and cephalopods.
Bed I, 3. Blocky limestones as intercalations of dark coloured bituminous shales.
The fauna of Rugosa :is variable, with NativkineUa rariseptata n.sp~ and
Amplexocarinia muratis as predominant species, accompanied by Posidonia venusta
(shell impressions), Orbiculoidea sp., Lingula sp., fishes and cephalopods.
Bed I, 2. Blocky limestones as intercalations of dark coloured shales. Rich
fauna,' with Amplexocarinia muratis, NativkineUa rariseptata n.sp. and
ThamnophyUum germanicum Scrutton (one specimen), predominating among Rugosa
and accompanied by calcareous tUbes (probably beloonging to worms), pygidia of
trilobites, Posidonia venusta, Orbiculoidea sp., small crinoids and cephalopods
Cheiloceras and Michelinoceras.
Bed I, 1. Gray marly shales with limestone nodules. The corals Amplexocarinia
muratis and NativkineUa rariseptata n.sp. predominate in shales. They are well
preserved, situated in the planes of stratification of shales and accompanied by
Posidonia venusta, small crinoids, remains of fishes and cephalopods.
The next exposure, 3 m further to the south, includes the complexes of beds
II, N-A.
Bed II, N. Two rhythms of sedimentation: 1) folded, dark coloured shales and
2) a layer of calcareous concretions. The fauna, occurring in shales, is poor: worm
tubes, Posidonia sp., Orbiculoidea sp., crinoids and indeterminable organic remains.
On the other hand, the fauna in concretions is very variable. NativkineUa rariseptata n.sp. and KielcephyUum confluens n.sp. predominate among Rugosa and are
accompanied by Tornoceras simplex and Cheiloceras amblylobum.
Bed II, M. Dark-gray marly shales with pyrite concretions interbedded by thin
layers of a light-yellow shale, somewhat richer in calcium carbonate. KielcephyUum
confluens n.sp. and Kozlowskinia flos n.sp. predominate among rare corals and are
accompanied by worm tubes, molluscs, Orbiculoidea sp., crinoids, insignificant
amounts -of organic remains and cephalopods, Tornoceras simplex and Cheiloceras
amblylobum.

Bed II, L. Like in beds II, N and, higher, II, K, there are two rhythms of
sedimentation: dark-gray marly shales, interbedded by a layer of irregular, yellow,
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calcareous concretions. In dark shales, fauna is as poor as in bed II, N, whereas
there are many corals which occur in a layer containing concretions richer in calcium carbonate. Kielcephll11um confluens n.sp. and Kozlowskinia flos n.sp. predominate among corals, accompanied by many cephalopods Cheiloceras curvispina,
Tornoceras simplex and a large ClIrtoceras sp.
Bed II, K. Also two rhythms of sedimentation: 1) dark-gray marly shales with
the remains of trilobites, worm tubes, Posidonia and small crinoids; 2) strongly
calcareous shales, sharply contrasting with the base, with many calcareous concretions and a rich fauna. Kielcephll11um confluens n.sp. and Amplexocarinia
muralis predominate among corals. They are well preserved and situated in the
planes of stratification of shales. Irregular calcareous concretions, Kozlowskinia
flos n.sp., a shell of a brachiopod, crinoids, a spine of a fish, Cheiloceras sp. and
Michelinoceras sp. were observed by the present writer on an area of about
16 sq. cm.
Bed II, 1. Two rhythms of sedimentation: 1) dark-gray limestones, separated
by 2) a thin layer ~of light coloured concretions. Rare corals, Amplexocarinia muralis and Gorizdronia geniculata n.sp. are accompanied by brachiopods, fish remains,
cephalopods Cheiloceras sp., Michelinoceras sp. and ClIrtoceras sp.
Bed II, F. Dark-gray shales. Fauna poor. Petraiella centralis n.sp. predominates among corals and is accompanied by the impressions of shells of Posidonia
venusta and Buchiola retrostriata, as well as small crinoids, worm tubes, Lingula
sp., cephalopods ClIrtoceras sp., Michelinoceras sp., Tornoceras sp. and a fish bone
fragment.
Bed II, D. Dark bituminous shales with nodules of gray limestones. Fauna
poor: Amplexocarinia muralis, brachiopods, Orbiculoidea sp., many fine columnals
of crinQids and cephalopods as in bed II, F.
Bed II, C. Dark bituminous shales with Kozlowskinia flos n.sp., accompanied
by a trilobite Trimerocephalu8 sp., brachiopods, crinoids and cephalopods Cheiloceras sp. and Cyrtoceras sp.
Bed II, B. Dark bituminQus shales with Kozlowskinia flos n.sp., accompanied
by rare Lingula sp., articulate brachiopods, crinoids and cephalopods Cheiloceras
sp., ClIrtoceras sp. and Michelinoceras sp.
Bed II, A. Dark-gray marly shales with calcareous nodules containing Amplexocarini a muralis, Spirifer sp., Trimerocephalus sp., rare crinoids and cephalopods
Cheiloceras sp., Cyrtoceras sp. and Michelinoceras sp.
The next exposure, made at a distance of about 4 m, comprises beds III, 50-1
(Text-fig. 2:). It is about 10 m high. The bottom layer directly overlies the Upper
Frasnian.
Bed III, 50 (crepida Zone). Dark-gray pelitic, cephalQpod limestone with brown
stripes, containing iron oxydes. Fauna: a coral Petraiella centralis n.sp., accompanied by rare crinoids and accumulations of cephalopods Cheiloceras amblylobum,
Cyrtoceras sp. and Michelinoceras sp.
Bed III, 49 (15 cm thick, rhomboidea Zone). Dark-gray, pelitic limestone, interbedded by marly shales. Poor fauna of Trimerocephalus caecus and few ostracods
(Richterina?).

Bed III, 48 (15 cm thick, rhomboidea Zone). Light-gray, pelitic limestones
overlying clays. Brachiopods, molluscs, many ostracods, crinoids, and a cephalopod
Cheiloceras ambl1l10oum occur in limestone.
Bed III, 47 (8 cm thick, rhomboidea Zone). Hard, crystalline, dark-gray limestone overlying clay. Fauna (in limestone): a cQral GOTizdronia profunda, accompanied by Posidonia venusta, Trimerocephalus caecus, ostracods, crinoids and
a cephalopod Cheiloceras ambllllobum.
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Figo 20 - Section of exposure Kadzielnia III (after Pajchlowa, unpubl. data), scale
1:20. a clay shales, b plate limestones, c marly shales; d silt, e nodules and calcareous concretions, f crystalline limestone, g knoll limestone, h massive limestone.
Bed III, 46 (15 cm thick, quadrantinodosa Zone). Marly shales with nodular
inclusions of dark-gray limestones. Fossils poorly preserved. KielcephyHum confluens nosp'o and Kozlowskinia flos nosp. predominate among corals, accompanied
by cephalopods Cheiloceras amblylobum and Michelinoceras sp.
Bed III, 45 (15 cm thick, quadrantinodosa Zone). Dark-gray, folded, marly
shales with small concretions of dark-gray, hard limestones. Dip-56° (60°) 2()°N.
Gorizdronia geniculata nosp. and G. profunda, predominant among corals, are
accompanied by rare brachiopods, crinoids and damaged cephalopods Cheiloceras
spo and Michelinoceras sp., in limestones - Posidonia -sp., brachiopods, rare trilobites, crinoids, frequent small ostracods and cephalopods Cheiloceras curvispina and
Michelinoceras sp.
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Bed III, 44 (20 cm thick, quadrantinodosa Zone). Light coloured marly shales
with dark-gray concretions containing a rich organic detritus. Gorizdronia profunda
predominant among corals, is accompanied by Posidonia venusta, very numerous
trilobites Trimerocephalus caecus, numerous ostracods, rare crinoids and cephalopods
Cheiloceras amblylobum and Michelinoceras sp.
Bed III, 43 (20 cm thick, quadrantinodosa Zone). Gray, compact, veined fine-crystalline and pelitic limestones with slaty cleavage and considerable content
of organic detritus. Gorizdronia profunda and Kielcephyllum densum n.sp., predominant among corals, are accompanied by rare Posidonia sp., Trimerocephalus
caecus, frequent crinoids and cephalopod Cheiloceras sp. which occur very
frequently but are damaged and decalcified.
Bed III, 42 (30 cm thick, quadrantinodosa Zone). Marly gray shales with a bank
of brachiopods, all of them resting on their dorsal valves and accompanied by
a trilobite Trimerocephalus mastophtalmus and crinoids.
Bed III, 41 (15 cm thick, quadrantinodosa Zone). Fine-crystalline limestones
(PI. I, Fig. 1) gray with brown stripes, containing nodules and veins of pyrite.
Dip - 84° (1'80) N, striking 125° N. A poor fauna of Posidonia venusta, brachiopods,
Trimerocephalus mastophtalmus, ostracods, crinoids and Cheiloceras sp.
Bed III, 40 (12 cm thick, quadrantinodosa Zone). Gray, crystalline, veined
limestone with a poor fauna of ostracods, crinoids and Cheiloceras sp.
Bed III, 39 (20 cm thick, quadrantinodosa Zone). Light-gray limestone with
brown stripes and veins of calcite, interbedded with a clay shale. A poor fauna
of a coral Petraiella kielcensis n.sp. accompanied by Posidonia venusta, rare
ostracods, crinoids and a trilobite.
Bed III, 38 (22 cm thick, quadrantinodosa Zone). Fine-crystalline limestone
with veins of crystalline calcite, interbedded with black clay shales. A poor fauna
of Posidonia venusta, ostracods and crinoids.
Bed III, 3·7 (30 cm thick). <XJnodonts lacking. Folded, clay shales with a black,
lustrous surface, containing balls of gray and brown limestones, occur among
mottled clays. Fauna poor: ostracods, crinoids and Michelinoceras sp.
Bed III, ~ (25 cm thick). Conodonts lacking. A very fine-crystalline, light
coloured limestone with brown stripes, occurring among clay shales and mottled
clay. Fauna poor: corals Kielcephyllum densum n.sp., Petraiella centra lis n.sp.,
accompanied by brachiopods, ostracods and crinoids. Cheiloceras sp. occurs in the
mottled clay.
Bed III, 35 (20 cm thick). Conodonts lacking. Dark-gray, crystalline limestones
occur among black, clay shales, strongly interfolded with calcite veins. Dip - 45°N.
Fauna poor: Posidonia venusta, brachiopods, Cheiloceras curvispina, ostracods and
crinoids.
Bed III, 34 (30 cm thick). Conodonts lacking. Dark-gray limestone nodules occur
among dark-gray marly shales, surrounded by mottled clay. Fauna poor: Posidonia
venusta, ostracods and crinoids.
Bed IIi, 33 (40 cm thick). Conodonts lacking. Nodules of dark-gray limestones
occur among black bituminous shales. Fissures with calcite geodes. Dip - 47° (61°)N.
Fauna poor: PosidOnia venusta, Lingula sp. and ostracods.
Bed III, 32 (32 cm thick). Conodonts lacking. Flat calcareous concretions occur
among marly shales, surrounded by mottled mudstone. Rare ostracods.
Bed III, 31 (25 cm thick). Conodonts lacking. Large, flat calcareous concretions,
lying parallelly to stratification among marly shales with .a red coating. Rare
ostracods.
Bed III, 30 (21 cm thick). Conodonts lacking. Flat calcareous concretions with
regular crystals of pyrite occur among dark coloured, marly shales with a red
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surface. Mottled clays occur between them. Fauna: here and there thin banks of
shells of Posidonia venusta and few ostracods.
Bed III, 29 (19 em thick). Conodonts lacking. Flat, calcareous concretions
containing pyrite, occur among marly shales with ripple marks. Fauna: Posidonia
venusta, brachiopods, trilobites and - in limestone - many ostracods.
Bed III, 28 (30 em thick). Conodonts lacking. Elongate, flat, marly concretions
among clay shales. Gorizdronia profunda predominates among few rugoses,
accompanied by Posidonia venusta, rare brachiopods, ostracods and crinoids.
Bed III, 27 (30 em thick). Conodonts lacking. Large, oval, marly concretions
among graY,_clay and bituminous shales. Dip -'60-70 o N. Fauna in, shales: worm
tubes, brachiopods and Cheiloceras sp.
Bed III, 26 (40 em thick). Dark-gray, marly shales, interbedded with black,
bent shales with concretions of limestones with a black fracture. Dip - 48°E. Fauna
in gray shales: rare corals GuerichiphyHum parvum n.sp., accompanied by many
cephalopods Cheiloceras curvispina, C. globosum and Tornoceras simplex; in concretions - ostracods.
Bed III, 25 (30 em thick). Dark and light coloured shales with nodules of dark
coloured, very fine-crystalline limestone. Fauna in shales variable: corals Guerichiphyllum parvum n.sp. and KielcephyHum confluens n.sp., accompanied by Posidonia
venusta, worm tubes, brachiopods, Cheiloceras curvi spina, Michelinoceras sp.,
ostracods, crinoids and a fish bone fragment. In concretions - very numerous
ostracods.
Bed III, 24 (24 em thick). Gray and red, clay shales containing limestone
nodules. Fauna poor: Posidonia venusta, brachiopods, ostracods, trilobites and
Cheiloceras sp.
Bed III, 23 (32 em thick). Composition - as in bed III, 24. Fauna poor; in
shales impressions of molluscs, remains of brachiopods and trilobites.
Bed III, 22 (20 em thick). Gray, clay shales with nodules of marly limestone.
Fauna poor: in shales compressed brachiopods, in limestones many ostracods.
Bed III, 21 (23 em thick). Light coloured, clay shale with limestone nodules,
containing Posidonia venusta and Lingula sp., overlaid with a thick-banked limestone
lacking fossils.
Bed III, 20 (37 em thick). In the base, marly shale with thin banks of molluscs
and fragments of trilobites, overlaid with very fine-crystalline limestones with
Lingula sp. and ostracods.
Bed III, 19 (13 em thick). In the base, marly shales with pyrite, underlying
banks of gray, crystalline limestone. In shales-banks of molluscs, in limestoneremains of trilobites, brachiopods, ostracods and Michelinoceras sp.
bed III, 18 (33 em thick). Very fine-crystalline limestone with many marly
concretions. Fauna: a coral NalivkineHa profunda, brachiopods, molluscs and fish
remains. Over this layer, there occurs a thick-banked, massive, very fine-crystalline
limestone with a poor fauna of brachiopods, molluscs and crinoids.
Bed III, 17 (25 em thick). Marly shales with traces of fauna, an intercalation
of bituminous shales without fauna and a dark coloured, crystalline limestone
with ostracods.
Bed III, 16 (13 em thick). In the base, clay shale with a coral PetraieHa centralis
n.sp., together with Posidonia venusta, trilobites and crinoids, overlaid with hard
limestone nodules with small concretions. Fauna poor: fragments of trilobites and
many ostracods.
Bed III, 15 (20 em thick). Nodules of limestone clay with traces of fauna and
clay shales with impressions o,f molluscs.
Bed III, 14 (24 em thick). In the base, bituminous shales with a coral Oligo-
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phyUoides pachythecus n.sp., together with Lingula sp. and banks of molluscs.

In the top, thick-banked limestone with traces of fauna.
Bed III, 13 (20 em thick). In the base, marly limestones with a shaly structure,
containing concretions and traces of fauna. In the top, gray blocky limestone with
ostracods.
Bed III, 12 (25.5 em thick). In the bottom, marly shale with Orbiculoidea sp.,
Posidonia venusta, Trimerocephalus mastophtalmus and fish remains overlaid
with gray shale, containing molluscs, brachiopods and Trimerocephalus sp. In the
top, marly more crystalline limestone with ostracods, trilobites and crinoids.
Bed III, 11 (46 em thick). In the base, marly, strongly clay shales with ripple
marks, containing Orbiculoidea sp. and Posidonia venusta, overlaid with thick-banked limestone with a poor fauna of brachiopods, molluscs and crinoids. In the
top, blocky limestone with Posidonia sp., Trimerocephalus sp. and ostracods.
Bed III, 10 (28 em thick). In the base, marly shale with predominantly
calcareous concretions and traces of fossils, overlaid with nodules of limestone
with a poor fauna of bivalves.
Bed III, 9 (12.5 em thick). Nodules of limestone with a poor fauna of crinoids.
Bed III, 8 (19.5 em thick). In the base, marly shales with nodules of limestone
and a fauna of Lingula sp., Trimerocephalus sp., Posidonia venusta and crinoids.
In the top, nodules of marly limestone with traces of a clay substance, with pyrite
and a poor fauna of ostracods. Ripple marks visible on the surface of shales.
Bed III, 7 (11 em thick). Ma·rly and clay shales with Lingula sp., ostracods,
crinoids and Michelinoceras sp.
Bed III, 6 (10.5 em thick). In the base, clay shale with Lingula sp. and Posidonia
venusta, overlaid with fine-crystalline, almost pelitic limestone. Striking - 40°NEE,
dip - 39°. Fauna poor: LingUla sp., ostracods and crinoids.
Bed III, 5 (9 em thick). In the base, marly shales with pyrite and large clay
concretions containing worm tubes, Orbiculoidea sp., Trimerocephalus mastophtalmus and crinoids. In the top, pelitic blocky limestone with a poor fauna of
ostracods and Posidonia venusta.
Bed III, 4 (11 cm thick). Clay shales with concretions of calcareous shales,
containing pyrite and a .poor fauna of Lingula sp., Trimerocephalus mastophtalmus,
Posidonia venusta, worm tubes and crinoids.
Bed III, 3 (11,5 cm thick). Bituminous and mady shales with Lingula sp.,
Posidonia venusta, Trimerocephalus mastophtalmus and T. polonicus. In the top,
limestone nodules with crinoids.
Bed III, 2 (11 cm thick). Shales with few ostracods and blocky limestones with
pyrite and many ostrac·ods.
Bed III, 1 (15 cm thick). Gray, marly shales with worm tubes, Posidonia
venusta, pygidia of trilobites and ostracods, overlaid with a fine-crystalline,
almost pelitic limestone with Posidonia sp., crinoids and ostracods.
Facies in Kadzielnia quarry

Lower Famennian sediments at Kadzielnia are developed in the form of nodular
limestones and calcareous concretions interbedding the shales. Exposure III, about
10 m fong, occupies, therefore, only small part of Lower Famennian. It comprises
the followi'ng conodont zones: crepida Zone (bed' III, 50), rhomboidea Zone (beds III,
49-47) and quadrantinodosa Zone (beds III, 46-3£). Higher beds do not contain
conodonts. In addition, the age of quadrantinodosa Zone was established for bed Il,
K in exposure II.
A shaly facies predominates in Lower Famennian of Kadzielnia. It corresponds
to the ostracod shales of Western Germany and Southern England. Shales are
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mostly dark, bituminous, here and there black. On their surface there are ripple
marks formed as an effect of waving on the bottom of a shallow sea. Concentrations
of nee tonic cephalopods occur in some places on shales. Their presence is an
evidence of a connection of the basin with an open sea. Cephalopods are frequent
in the basal part of Lower Famennian in beds III, 50, 46 and 45 and III, 25 and 24,
whereas they are absent from younger sediments in beds III, 17 - III, 1. In some
places, there occurs a rich benthonic fauna of trilobites which are mostly blind
(Osmolska, 1958) as a result of living in a poorly lighted environment and of
Brachiopoda Inarticulata with chitinous-phosphatic shells indicating a reducing
environment. More frequent are however brachiopods with calcareous shells which
here and there form banks (III, 42). Numerous are also thick, calcareous worm
tubes. In some places, there occur many bivalves which form thin banks, deposited
an the planes of stratification.
Corals Occur mostly as solitary, less frequently budding forms. Their assemblages are monotonous although locally numerous individuals were found.
Predominant are the species of the genera KielcephyHum n.gen., Kozlowskinia
n.gen., NalivkineHa, Gorizdronia n.gen. and, in particular, Amplexocarinia. Tliis is
a nalivkinelloid fauna with their axial tubes surrounded ·by cyatotheca. Corals are
more frequent in shales than in limestones, occurring more frequently in some
beds (II, K) and only sporadically in others, but mostly they are absent. The most
are in situ, but in profile III, 46, they are broken, recrystallized and, consequently,
probably redeposited. In younger beds they become less and less frequent. The
youngest bed containing corals is III, 14. Quite different conditions are observed
in exposures II and I where corals occur numerously on the surface of shales among
fine, irregular calcareous concretions and where they are preserved in situ. There
are the following proofs for this fact.
The present writer selected the most frequent species Amplexocarinia muratis
which characterizes beds I, 1-3 and II, K-N and analyzed the preservation state
of 193 specimens. In exposure I, this species makes up 24 per cent of the entire
fauna of corals, in exposure II - 8 per cent, but in bed I, 2 - as much as 3{) per
cent. In the last-named bed, Amplexocarinia muralis lived in a poorly aerated
basin, on a mu'ddy bottom rich in calcium carbonate. In a few cases, corallites are
preserved in a position of life, situated vertically on a layer of shale. More
frequently, however, they are overthrown and, in such cases, their smooth, wide
or narrow, tubelike talons are preserved. Larvae either settled directly on a muddy
bottom or attached themselves to different objects resting on the bottom, as
brachiopods, molluscs or other corallites. Of 193 specimens, 11 were undamaged.
A large number (30 per cent) of specimens have their proximal ends preserved
despite the fact that they are fragile, thin and projecting close to talon. In addi:'
tion, epitheca, completely obscuring the interseptal striae, is mostly well preserved.
A quantitative ratio of different ontogenetic stages, 13 per cent of young individuals,
72 per cent of middle-sized and 15 per cent of large ones, is another evidence for
the occurrence of this species in situ. Hence we may presume that the sea in this
reservoir was calm with slight waving, which caused no damage or segregation
of coralli tes.
Beds I, 3-1 and II, K-N may be correlated with beds III, 46-38. A stratigraphic
index of a conodont quadrantinodosa common for these beds and an identical
assemblage of corals seem to support such a correlation. In these beds, there were
probably analogous facial conditions.
Conclusions. - At Kadzielnia, Lower Famennian limestones and cypridinic
shales were deposited on Upper Frasnian, organodetritic, light coloured limestone
which in turn was deposited in a shallow sea far from the shore. A well-aerated,
2 Acta Palaeontologica Polonica nr 1/69
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Upper Frasnian bay, not connected with an open sea, was replaced in Lower
Famennian of Kadzielnia by a poorly aerated basin with terrigenic sediments. This
basin was shallow as shown by ripple marks and the presence of lingu1es which
now live in a shallow (not deeper than 20 m) sea and in near-shore areas. Now
and then, this basin had a connection with an open sea and it was precisely during
such periods that the pelagic fauna (cephalopods) reached it.

Zarf?by near Lag6w
Eight exposures (I, I a-c and II-V) were dug along the right-hand bank of the
Zlota Woda stream. Conodonts not recorded. Age determined by the trilobites.
The lowest beds of the exposed Famennian (la, I, Ib), 2.3 m, 2.3 m and 1.4 m
thick (according to S. Cebu1ak, written communication) represent fine-clastic
sediments, almost amorphous mudstones with a dark organic dust, accumulated
in the form of stripes, and with a carbonized organic substance. Dip of beds _19°
(195°)N, striking of beds -105°N. Banks of Posidonia venusta, Lingula sp., assemblages of trilobites Trimerocephalus dianopsoides, Phacops granulatus and Cyrtosymbole (Cyrtosymbole) franconica nova occur in mudstones.
Exposure Ic (1.6 m thick). Cryptocrystalline mudstone with trilobites Phacops
granulatus, C. (Cyrtosymbole) franconica and with a coral H. (HeterophyHia)
famenniana n.sp. Corals Ufimia supradevonica n.sp. and U. makowskii n.sp., collected previously by Prof. J. Czarnocki and Prof. H. Makowski on a slope, situated
near this outcrop, probably come from these beds.
Exposures II and III (1.65 and 1.52 m thick). Cryptocrystalline mudstone with
stripes of a black organic dust and with a poor fauna of crinoids, indeterminable
goniatites and Lingula sp., as well as with H. (HeterophyHia) famenniana n.sp.
Exposure IV and V (2.5 and 2.3 m thick). A strong admixture of a black dust
and plant remains; devoid of animal fossils.
Conclusions. - According to Osm6lska (1964), mudstones here and there
sowewhat carbonaceous belong to cephalopod Zones III or IV as shown by the
presence of trilobites C. (Cyrtosymbole) franconica nova and Phacops granulatus.
The latter occurs even in cephalopod zones V and VI. Mudstones with plants and
blind trilobites testify to a near-shore, calm, poorly aerated sea. The presence of
crinoids, corals and brachiopods is an evidence of a normal salinity of this part
of the sea.

Galf?zice (Bes6wka)
Famennian beds directly overlying Givetian, Amphipora limestones and comprising 10 layers with a total thickness of about 2 m. Age determined by
conodonts - from Upper quadrantinodosa to costatus Zones. According to Czarnocki (1948), cephalopod Zones III - VI (Text-fig. 3) occur in this locality.
Bed 10 (10 cm thick, quadrantinodosa Zone). Organodetritic nodules of limestone with Posidonia venusta and many trilobites of the species C. (Cyrtos'llmbole)
pusiUa. No corals.
Bed 9 (14 cm thick, quadrantinodosa Zone). Organodetritic, crystalline, plate
limestone with few fine grains of quartz. Fauna poor: small brachiopods, Posidonia
ven1J.sta and a trilobite C. (Cyrtosymbole) franconica nova.
Bed 8 (31 cm thick, quadrantinodosa Zone). Thin-plate, organodetritic limestone.
Rock-building crinoids with a green tint, together with Posidonia venusta, Michelinoceras sp., trilobites and few corals C. (Cyathaxonia) aff. cornu and Neaxon
tenuiseptatus n.sp.
Bed 7 (28 cm thick, quadrantinodosa Zone). Organodetritic, bituminous limestone
with pyrite. Rock-building crinoids with a green coating. In addition, P':Jsidonia
venusta and a trilobite C. (Cyrtosymbole) franconica nova.
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Bed 6 (14 em thick, velifera Zone). Organodetritic limestone and rock-building
crinoids. Frequent Posidonia venusta, rare corals Metriophytlum soshkinae n.sp.
and Neaxon tenuiseptatus n.sp.
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Fig. 3. - Section of exposure Gall':zice-Bes6wka, scale 1:20. a silt" b marly shales,
c marls, d marly limestone, e crystalline limestone, f knoll limestone, g calcareous
nodules (after Wolska, 1967, Fig. 3A).
Bed 5 (13 em thick, velifera Zone). Organodetritic limestone. Frequent P1atyclymenia richteri, Gonioclymenia pessoides and Sporadoceras varicatum. H. (HeterophyUia) famenniana n.sp., Neaxon tenuiseptatus n.sp. and HiHaxon vesiculosus
n.sp. predominate among corals.
Bed 3 (44 em thick, styriaca? Zone). This is a complex of such layers as
organodetritic limestone, marly shale, marl, calcareous nodules among clays and
marly limestone. In limestone, there are rock-building crinoids, accompanied by
Posidonia venusta, Platyclymenia sp. and Gonioclymenia pessoides. Neaxon
tenuiseptatus n.sp. and Oligophylloides tenuicinctus n.sp. are predominant corals.
Bed 2 (23 em thick, costatus Zone). Organodetritic limestone (PI. I, Fig. 2) red
on the surface with a dip of 65°N. Rich fauna of: Posidonia venusta, Platyclymenia
sp., Cyrtoclymenia pulcherrima, Gonioclymenia pessoides, Stenoclymenia sandber2·
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geri, Sporadoceras humile,

and trilobites

Orthoc~ymenia ~aevigata

and, in addition, many ostracods

Cyrtosymbo~e (Varibo~e)

conifera. Neaxon tenuiseptatus n.sp., Pseudomicrop~asma stasinskae n.sp. and H. (HeterophyHia) famenniana n.sp. are pre-

dominant among corals.
Bed 1 (10 em thick, costatus Zone). Marly shale interbedded with limestone. In
shales, rich fauna of molluscs, cephalopods, many trilobites (Phacops granulatus)
and small crinoids. Pseudamp~exus granu~atus n.sp., C. (Cyathocarinia) tubercu~ata and H. (HeterophyHia) famennian a n.sp. predominate among frequent
corals. In the top, there occurs Lower Carboniferous, mottled, laminated clay with
a Tournaisian conodont Gnathodus girtii.
Conclusions. - Base beds (10-5) were deposited in a neritic zone, far from the
sho"re which is indicated by only small admixtures of a terrigenous material. As
shown by the presence of crinoid meadows, the sea was then well aerated and, since
the pelagic fauna of cephalopods reached this zone, there existed a connection with an
open sea. The organic detritus is broken, breccia like and not worn off which testifies
to the turbulence of water, near displacement and precludes the ,possibility of far
transportation. In younger beds, the admixture of clay increases topwards with
a gradual passage from marls to clay Tournaisian shales. The quantitative part
of corals in faunistic assemblages increases together with a change in sediment.
It is the greatest in beds 3-1, where Heterocorallia and Laccophyllinae are predominant. The fauna of clymeniids predominates in beds 4-3 which may testify to the
deepening of the sea. Cephalopods disappear in bed 1 and, therefore, this is
probably the moment where the connectio.n with an open sea was terminating.

Kowala
South of the village of Kowala, 6 trenches (VI-I from S to N) in Upper Famennian deposits were made on the field owned by Mr. PrE}dotka, (Fig. 4). These
trenches are situated about 2 km from the Kielce-Busko railway line. There is
a continuity of sediments from Frasnian, through Famennian to Toumaisian
(Gattendorfia Zone). The age of Famennian is determined by conodonts whose
composition indicates the costatus Zone.
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Fig. 4. - Sections of trenches at Kowala, scale 1:100. 1 soil, 2 sands, 3 shales,
4 limestone rubble, 5 limestone (after Wolska, 1967, Fig. 4).

Trench V. Gray, fine-crystalline, pelitic limestone with a fauna of fine
brachiopods, molluscs, ostracods, crinoids and cephalopods: Michelinoceras sp.,
C~ymenia involescens (cephalopod zone V) and Sporadoceras sp. Corals rare,
Neaxon buHoides n.sp. being the only species.
Trench IV. Red and gray, fine-crystalline, pelitic limestone. Rich fauna of
freq~nt bivalves and clymeniids such as Cymaclymenia striata (cephalopod zone V),
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Kosmoclymenia sedgwicki (V and VI), K. bisulcata, ostracods, trilobites Phacops
wedekindi wedekindi and C. (Cyrtosymbole) pusiHa. Amplexus sp. predominates

among few corals.
Trench III. Red, fine-crystalline, pelitic limestone with a rich fauna of cephalopods. In addition to the species of clymeniids which also occur in excavation IV,
there is also Wocklumeria sphaeroides and occasionally occurring Lingula sp.,
Posidonia venusta and corals OligophyHoides pachythecus n.sp.
Trench II. Fine-crystalline, pelitic limestone with an admixture of a clay
substance. Fauna: Lingula sp., Posidonia sp., Wocklumeria sp., ostracods, crinoids
and of corals, Neaxon buHoides n.sp.
Trench la. Fine-crystalline, pelitic limestone with a small admixture of fine-psammitic grains of quartz. Fauna: Orbiculoidea sp., Posidonia sp., Wocklumeria
sphaeroides, Cymaclymenia striata, Sporadoceras humile (cephalopod zone V);
trilobites and a coral Amplexus coraHoides.
Trench I. Black, bituminous, Tournaisian shales, transgressing on Upper
Famennian limestone.
Conclusions. - As results from S. Cebulak's, petrographic studies (written
communication), the limestones found of Kowala are similar in structure and
composition to those of Kadzielnia. They are fine crystalline, pelitic, with few,
small fragments of calcitic shells; few fine quartz grains and a small clay
admixture. There also occur lingules. Hence we may conclude that they were
formed under similar conditions in a shallow, shelf sea's near-shore zone. Since
no pyrite and any larger bituminous admixture are recorded, a conclusion may be
drawn that the sea bottom was well-aerated. The movement of waving and
currents was very srow which is indicated by well-preserved shells of clymeniids
and almost undamaged corals. These facts also preclude the possibilities of any
longer transportation.

Lagow-Dule
The profile of this locality has not so far been worked out. According to the
conodont stratigraphy, only the upper quadrantinodosa Zone occurs in this place
and contains the following corals: Metrioplexus carinatus n.sp., Neaxon
tenuiseptatus n.sp. and OligophyHoides pachythecus n.sp. They are accompanied
by many clymeniids and molluscs.

Jablonna
A profile partly described by Osm6lska (1962) when she studied trilobites.
Wolska (19{)7), who identified here conodonts, found that the base bed 2 contained
triangularis, a conodont index. An only coral common in Lower Famennian of
Kadzielnia, I.e. PetraieHa centralis n.sp. comes from this bed.
Beds 29 and 31 (clymeniid limestones, costatus Zone) contain corals Neaxon
subcylindricus n.sp., HiHaxon vesiculosus n.sp. and OligophyHoides tenuicinctus
n.sp.
BIOSTRATIGRAPHIC CONSIDERATIONS

The material of corals, collected for the present work, is mostly dated
strictly stratigraphically and allows one to make an analysis of
a biostratigraphic value of corals that occur in Famennian (Table 1).
In Upper Frasnian, the role of age-indices is played by Disphyllidae,
Phacellophyllidae and Phill~psastraeidae which, except for a few
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individuals, did not pass to Famennian. The Upper Frasnian-Lower
Famennian boundary represented a crucial moment in the history of
Rugosa. A change took place in the environment of bioherms. A well-aerated sea and a pure water without any terrigenous suspensions was
replaced in Lower Famennian by new assemblages of corals developed
in a turbid, calm and poorly aerated water. Some of them Were long-lived genera whose representatives were adapted to such an environment
(Guerichiphyllum n.gen., Amplexocarinia). Such the genera as Petraiella
n.gen. and Nalivkinella, Gorizdronia n.gen., Kielcephyllum n.gen. and
Kozlowskinia n.gen., the latter four being related· to Amplexocarinia,
also appear, however, in Lower Famennian. So far they are known only
from Lower Famennian and their species may be considered an index
of this age.
In Upper Famennian the facies becomes subject to change. Sediments
of a calm, turbid sea are replaced by those typical of a mobile, pure and
well-aerated water. Coral assemblages are. quite different. Despite
a similar facies, no representatives of Frasnian corals are met with,
the same as Lower Famennian, amplexocarinoid corals which are
not adapted to an agitated Water (Table 1).
The following new fauna of corals appears in the Upper Famennian
assemblage: 1) long-lived, metriophylloid forms such as Metrioplexus
carinatus n.sp. (costatus Zone) and Syringaxon vacuus n.sp. (styriaca··costatus Zones); 2) new species of the genus Neaxon, such as N. bulloides
n. sp., N. tenuiseptatus n.sp., as well as new laccophylloid genera:
Hillaxon n.gen. and Czarnockia n.gen.; 3) the first· representatives of the
Carboniferous fauna (few of them, such as Cyathaxonia aff. cornu and
Oligophylloides pachythecus n.sp., occur rarely as early as in Lower
Famennian). In Upper Famennian, predominant are the representatives
of the laccophylloid fauna. In addition, there occur few zaphrentoid
corals and many Heterocorallia.
The following new species might be an index of the Upper Famennian
age: Neaxon tenuiseptatus n.sp., N. buHoides n.sp., Hillaxon vesiculosus
n.sp., Czarnockia obliqua n.sp., Cz. simplex n.sp., Oligophylloides
pachythecus pachythecus n.subsp., O. pachythecus tenuicinctus n.subsp.
and H. (Heterophyllia) famenniana n.sp.
THE HISTORY OF STUDIES

Since Famennian corals are rare everywhere, not very much has
so far been written on this subject (Table 1).
In 1839, the genus Petraia was described, supposedly from an Upper
Devonian limestone "Orthoceratites Limestone" from Elbersreuth
(Franconian Forest), by Munster who also distinguished a few species.
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On the 'basis of this work, Kunth (1870), Dybowski (1873), Roemer
(1883), Frech (1885) described or cited the genus Petraia from Famennian
of Dzikowiec (in German Ebersdorf) and Mokrzesz6w (in German Kunzendorf). After examining these specimens at the Humboldt University's
Museum, the present writer found that these determinations were
erroneous. Some of them, preserved as moulds, do not belong to this
genus as they have platelike septa. Others, corniculate and with
trabecular carinae on the axial margin of septa, probably belong to the
genus N eaxon Kullmann.
Among other representatives of the Upper Devonian fauna of Germany (Westphalia), Frech (1885) described allegedly Famennian species
which, according to Dr. J. Fedorowski (personal communication)', are in
fact Lower Carboniferous (Clisiophyllum praecursor Frech and
Cyathophyllum aquisgranense Frech). Petraia sp. from Famennian of
Kowala was described by Gtirich (1896). This was probably a r'epresentative of N eaxon Kullmann, found by the present writer in costatus Zone
of Kowala. Describing the French-Belgian Etroeungt, Vaughan (1915)
. assigned this horizon to Famennian and the corals cited, Le. Cyathophyllum (Palaeosmilia) aquisgranense (Frech), Clisiophyllum omaliusi Gosselet
and Endophylium transitorum (Grober) were considered by him to
be Famennian. This are, however, typically Lower Carboniferous forms.
Schindewolf (1924, 1931) examined the limestones from Elbersreuth
and revised the genus Petraia, finding that the age of these limestones
was Upper Silurian. The name of Pseudopetraia was given by this author
to the corals which occur in a Famennian limestone from Saalfeld
(Thuringia) and which were formerly assigned to Petraia. The name of
Pseudopetraia Schindewolf remained, however, as a nomen nudum.
Middle Devonian corals which do not belong to the metriophylloid
phylum were described under this name by Soshkina (1949). Describing
corals from Northern France. Dehe (1929) excluded Etroeungt from
Tournaisian and placed this horizon, as an independent stratigraphic
member, between Famennian and Tournaisian. It is also in this case
that the corals described are decidedly Carboniferous. These are Caninia
dorlodoti Salee and those mentioned above. In 1932, Gorsky described
several species of corals, most likely Famennian ones, from the Kirgiz
Steppe and, in 1938, also Famennian, from Novaya Zemlya. Hill (1954)
described corals collected in West Kimberley, Bugle Gap Limestone
and East Kimberley, Australia, and which occur in cephalopod Zones
I-IV. Some of them from East and West Kimberley, are Famennian and
Frasnian, whereas these from Bugle Gap Limestone (Zone IV) as Catactotoechus Hill and its species, are Famennian. Soshkina (1960) gave
a review of the Tournaisian and Famennian fauna, from northern Kazakhstan and presented the relationships of these corals. Since a different
ontogeny of the representatives of different genera precludes any closer
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relationship between them, not all of her suggestions are well-founded.
Thus, no phyletic relationship occurs between the genera Caninia and
Nicholsoniella. This was found by Dr. J. Fedorowski (personal communication) who studied the ontogeny of a holotype of Nicholsoniella
bashkirica Soshkina and stated that this species has a nalivkinelloid
ontogeny, Le. it has a stereocolumella and a tube with cyatotheca,
whereas Caninia has a zaphrentoid ontogeny 1.
When the assemblages of Famennian corals from different localities
in the world are compared with those from the Holy Cross Mountains,
attention is attracted by their specific poverty as opposed by a great
variety observed in the Holy Cross Mountains. There are 55 species
and 5 forms determined only at generic level from Famennian of Poland
as compared with 37 species and 5 determined only at generic level
in Famennian the world over. Only favourable environment conditions
(as corals are frequently preserved in situ) might be a cause of JO rich
and variable fauna of corals in the Holy Cross Mountains. Facies, in
which they lived, were very variable and this is probably the reason of
the variability of these cqrals: they occur in shales, marls and limestones.
Famennian sea was almost uninhabited in some places and with a rich
fauna and perhaps exuberant forest of algae in others. In some beds
the sea was a closed and poorly aerated basin which provided conditions
favourable to nalivkinelloid corals. During the periods of an open sea
with an agitated, well-aerated water, the laccophylloid fauna was
abundant. Attention is also attracted by a small number of common
species of Famennian in Poland and in other countries of the world.
The only common species are: Syringaxon cyathaxoniaeformis Gorsky,
Nalivkinella profunda Soshkina, Gorizdronia profunda (Soshkina),
Amplexus coralloides Sowerby and maybe also Peneckiella aff. minus
Roemer. It should be borne in mind that the Famennian age of beds
cited in Table 2, is partly still debatable.

PROBLEMS OF SYSTEMATICS

Despite the efforts of many specialists, the systematics of Rugosa is
not yet satisfactorily worked out and, in many respects, there are
divergences of views. Lecompte (1952) considers them to be a suborder,
Hill (1956) - an order, and Soshkina, Dobroljubova and Kabakovitsh
(1962) - a subclass. The definitions of lower taxons have so far been
based only on the morphology which, due to the phenomenon of convergence frequent in Rugosa, causes the formation of homonyms. To
1 Dr. W. Oliver kindly send to the present writer J. S. Williams' paper in
which the latter described 3 species from the Louisiana Limestone, Famennian.
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PALAEOGEOGRAPHICAL RANGE OF THE FAMENNIAN CORALS
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establish a phylogenetic systematics it is important to know the ontogeny
and blastogeny. This is an only way to find a true relationship between
phyla.
The present writer has in principle based her taxonomy of Famennian
corals on Hill's (1956) classification but introduced a few changes where
it was justified by ontogenetic studies.
The most common in the Famennian material are Streptelasmatina
and, among them, the corals of the superfamily Lindstroemiicae. The
author assigned to this superfamily a few families, in which stereocolumella occurs in early ontogenetic stages, but it can persist or not
over the entire life time. These are the family Metriophyllidae with the
subfamilies Metriophyllinae, Syringaxoninae, Petrainae and Cyathaxoniinae. In the neanic stage of Syringaxoninae, stereocolumella is replaced
by an axial tube surrounded by stereotheca. In Cyathaxoninae,
a pseudoseptal columella grows within the axial tube. All the subfamilies
mentioned above have septa ·of the second order, occurring serially, and
being contratingent.
Lindstroemiicae, marked by a wide adaptive variability, include a few
other families which, although similar in ontogeny, have their septa
of the second order appearing cyclically, if any of them are developed
at all. Here belong: Laccophyllidae, in which the wall of axial tuhe
is a phyllotheca or aulos; Amplexocariniidae, in which the wall of axial
tube consists of axial or periaxial tabulae; Kielcephyllidae n.fam. with
hexacoralloid characters and a not very continuous axial tube formed
by axial ends of septa and with tabulae; Adamanophyllidae with
dissepiments and whose longer septa are different in length and the wall
of tube is a phyllocyatotheca.
Since the author unfortunately could not study their ontogeny,
Amplexidae are assigned here with a reservation. The specimens of the
type species Amplexus coralloides Sowerby from the collection of the
British Museum, sent in by Dr. C. Scrutton, were devoid of the proximal
end and dolomitized.
The superfamily Zaphrentoidida is marked by a zaphrentoid ontogeny.
In the Famennian material examined by the author, there occur two
families: Polycoeliidae Roemer, with a bilateral symmetry and protoor metasepta varying in length and thickness, and Hapsiphyllidae Grabau
whose bilateral symmetry is yet more emphasized by cardinal septum
and cardinal fossula.
The superfamily Phillipsastraeicae Roemer include, in Famennian,
the representatives of the two families: Phacellophyllidae Wedekind
and Phillipsastraeidae Roemer. With their zaphrentoid ontogeny, the
corals of this superfamily have a hexacoralloid structure, and thus they
differ from the representatives of the family Kielcephyllidae n.fam.,
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which has a nalivkinelloid ontogeny. Clearly, then, corals with the
hexacoralloid structure, occurring with the Streptelasmatina, appear in
Famennian two times.
PROBLEMS OF PHYLOGENY

On the basis of the classification presented above and in which the
genetic relationships of genera similar in ontogeny are taken into account,
nine phyla may be distinguished in the Famennian fauna. Their
development trends are as follows (Text-fig. 5).
Petraia Munster- known from Upper Silurian, having acanthine
septa and no tabulae, is probably a starting form of the metriophylloid
phylum. It is likely to be directly related to the Lower Famennian
Petraiella n.gen. with a complex ontogeny which testifies to a considerable length of its development path. Its septa are platelike and,
in the ephebic stage, frequently withdrawn from the axis. Tabulae
crowded. Despite the lack of any symptoms of regression, Petraiella is
not continued neither in Carboniferous nor even in Upper Famennian.
The axial structure is a plastic element in the representatives of this
phylum. In Metriophyllum, the stereocolumella occurs over the entire
ontogeny; in Metrioplexus, developed in Middle Devonian, an empty
field is formed along the axis; in Syringaxon this field is surrounded by
stereotheca, and in Cyathaxonia, which appears in Lower Famennian, it
is filled by a pseudoseptal columella. In Cyathocarinia, differentiated
in Upper Famennian, columella persists but septa have trabecular
carinae. In this phylum, septa of the second order appear serially and,
in Syringaxon, they are first short, and in the course of further
development, they extend and, in Upper Famennian become as strong
as septa of the first order. This is a persistent (Upper Silurian-Permian)
phylum, which does not display any symptoms of regression.
In the laccophylloid phylum, in the early ontogeny, corallites have
the stereocolumella which is later replaced by an empty axial field,
surrounded by phyllotheca. Septa of the second order appear cyclically.
This is a short-lived, rapidly developing phylum which likely does not
pass to Carboniferous. It is as early as Middle Devonian that symptoms of
regression occur in Guerichiphyllum n.gen. and septa of the second
order, normally developed in Middle Devonian, become subject to atrophy
and complete reduction in Famennian. A similar atrophy is observed in
the septa of the second order in the genus N eaxon Kullmann. Lonsdaleoid
dissepiments occur in an Upper Famennian genus Hillaxon n.gen.
A slightly different development trend is displayed by Friedbergia
n.gen. which has septa varying in thickness, much the same as those
of Polycoeliidae. In Czarnockia n.gen. there are visible symptoms of
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extreme specialization: vertically disposed calyx and tabularium which
probably was related with its mode of life. Most likely, the coral was
resting on its convex side.
In Famennian, the nalivkinelloid phylum is the most common one.
In early stages of ontogeny, its stereocolumella is replaced by the free
axial area, surrounded by a cyatotheca. Amplexocarinia Soshkina
(Middle Devonian-Permian), a persistent, conservative, but at the same
time, adaptable, probably starting genus, does not display any symptoms
of regression. Its septal index varies in value regardless of the geological
age. A high septal index of n/d = 21/7 is observed in Givetian A. tortuosa
Phillips and of n1d = 15/5 in Permian A. muralis Soshkina. Low values
occur in Carboniferous A. wagneri de Groot (n/d = 23/12) and in
Permian A. subtilis Schouppe & Stacul (n/d = 30/15). In a persistent
species, A. muralis Soshkina, a value of n/d = 15/5 is unchanged from
Famennian to Permian.
The length of septa of the second order is also independent of the
geological age. Short in Famennian A. muralis and long in Famennian
A. obliqua n.sp. Likewise, in Permian septa of the second order are in
A. composita Schouppe & Stacul long and in A. subtilis Schouppe &
Stacul almost invisible.
A gradual increase in the size of corallites is a character related to
the phylogenetic development, which may be illustrated by some species
of Amplexocarinia as follows:

Givetian, A. tortuosa (in Glirich, 1896). . .
Famennian, A. muratis . . . . . . . . .
Carboniferous, A. wagneri (in de Groot, 1964)

~~~~ia~, ~. ~O~p~si~a .(in. S~h~U~P~ ~ s~a~ul'.1

I

Length
(in mm)

Diameter
(in mm)

10.0
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35.0

6.0
7.0
12.0

65.0

15.0

N alivkinella probably derives from Amplexocarinia. Different
homeomorphic species are incorrectly assigned to it. Only those specimens
whose ontogeny and structure are accurately examined in their fongitudinal section may be assigned to it. The shortening of septa of the first order
and a partial atrophy of axial tube are development trends of this genus,
observed even in earlier stages of ontogenetic development (Text-fig. 6).
This ten-dency is strongly marked in a derivative form, i.e. Gorizdronia
n.gen. which has an extremely simplified structure: septa of the first
order amplexoid, septa of the second order frequently completely reduced
and axial tube developed only in the early-neanic stage. Two genera
with a hexacoralloid structure and having a loose cyatotheca around
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the axis of the corallite have been assigned to this nalivkinelloid phylum.
Kozlowskinia n.gen. still has septa of two different lengths and diss-

epimental paratheca occurring in places where the epitheca is lacking.
Closely related with it is the regressive Kieleephyllum n.gen. in which
septa of the second order were subject to atrophy and septa of the first
order are separated from epitheca by lonsdaleoid vesicles. Prosmilia
Koker, a genus which in its young stage has a cyatotheca and, as
a mature individual, has the structure of septa identical with those
in Polycoeliidae (L e. varying in strength and length), has been
assigned to the adamanophylloid phylum. Despite of its young
phylogenetic age, lonsdaleoid vesicles are already observed in this genus.
The zaphrentoid phylum, even in its early youth has a strongly
marked, bilateral symmetry expressed by a feathery arrangement of
septa and the presence of fossulae. This phylum comprises two families,
Hapsiphyllidae and Polycoeliidae. According to Schindewolf (1952),
Hapsiphyllidae is a starting family. To this family Ivanbvskij (1960)
assigned the Ordovician and Silurian protozaphrentids (Tungussophyllum
Ivanovsky with its type species Zaphrentis eonulus Lindstroem (1868)).
Asthenophyllum Grubbs is a similarly persistent genus reaching from
Silurian to Famennian inclusive. A reduction of septa of the second
order and decrease in a septal index which, according to Grubbs (1939,
p. 34) amounts in Silurian to nld = 18/7 and in Upper Famennian to
nld = 18/11, are observed in the phylogenetic development of this genus.
Ufimia Stuckenberg is a Famennian representative of the family
Polycoeliidae. Schindewolf (1942) and Kullmann (1965) traced the development of the species of this genus, probably related to each other
and presented a phylogenetic series which' includes: Plerophyllum
(Ufimia) prius Kullmann (Middle Devonian of Spain), Ujimia earbonaria
Stuckenberg (?Lower CarbonTIerous of Ural) and Plerophyllum (Ujimia)
kobayashii Schindewolf (Middle Permian of the Island of Timor). An
Upper Famennian species Ufimia supradevoniea n.sp., from the Holy
Cross Mountains, has been assigned by the present writer to this series.
Since its septa are not rhopaloid, this Famennian species is, however,
somewhat different.
The evolution of further genera of this phylum appearing in Upper
Famennian and strongly differentiated in .Carboniferous and Permian,
is little-known to the present writer.
The phillipsastraeoid phylum has been recently penetratingly studied
(R6zkowska, 1957; Schouppe, 1958; Pickett, 1967; Scrutton, 1968).
According to Pickett (l.e., p. 38), the family Phillipsastraeidae' which he
believes, must include Disphyllidae and Phacellophyllidae, is subject
to a mosaic evolution. In his opinion, two trends, Le. the passage from
solitary to colonial forms and from the calice with a sharp to that
with an everted edge are predominant in this evolution.
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The author of the present work distinguishes, like in 1957, two
parallel developing phyla, Le. the disphylloid and phillipsastraeoid, which
display similar' development trends and which, consequently, had
probably common ancestors. The disphylloid phylum, becomes extinct
in Upper Frasnian, whereas the phillipsastraeoid phylum is even in
Famennian, represented by four damaged individuals. These are,
however, only relics of once abundant group of corals. Peneckiella
Soshkina, common in Frasnian of Europe and having a very complex
structure of dissepimentarium, which is a characteristic feature of a high
phylogenetic stage of development, is one of the representatives.
Specimens, almost identical in structure, were also described by Strusz
(1965) from Couvinian of Australia. The age of Siegenian is determinated
by the conodont index which was stated by Philip & Pedder (1967). This is
a phenomenon of longevity, never recorded before in a coral which, over
the entire Devonian, preserved its uniform, highly specialized structure.

Fig. 7. - Late phylogenetic stage with lonsdaleoid dissepiments in Kielcephyllidae
n.fam., Laccophyllidae Grabau, Chonophyllidae Holmes. A KielcephyHum n.gen.,
B SmithiphyHum Birenheide, C TabulophyHum Fenton & Fenton, D GuerichiphyHum
n.gen., E Hillaxon n.gen. (all figures semidiagrammatic).

The endophylloid phylum is represented by Tabulophyllum Munster
and Smithiphyllum Birenheide which occur in Frasnian and pass,
although in small amounts, to Famennian. Probably, they are in the
final stage of the development of their phylum. Such forms with
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symptoms of regression abundantly occur in Famennian (Text-fig. 7).
To assign them to an appropriate phylum one must know their ontogeny.
The ontogeny of Tabulophyllum was studied by Smith '(1945), but that
of Smithiphyllum is unknown. The similar microstructure is given by
Pedder (1965) as a common character. According to the present writer's
opinion, microstructures may however differ within the same phylum.
The cystiphylloid phylum is represented by one genus, Pseudomicroplasma Soshkina which persisted from Lower Devonian to Permian(?)
inclusively. Corals with a cystiphylloid structure appeared twice in the
history of Rugosa. Soon they became extinct, not exceeding the Middle
Devonian. Pseudomicroplasma was the only genus preserved. It is characterized by short septal thorns which almost do not exceed the septotheca.
The heterocoralloid phylum distinguishes from other corals by
a different arrangement of its septa, which do not occur serially, as in
Tetracoralla (the I order septa), or cyclically - progressively, as in
Hexacoralla, but in a single cycle and in a full number which appear in
the early ontogeny. Very significant is the trend which determines
their phylogeny: the oldest representative of Oligophylloides n.gen.,
which appears in Lower Famennian, has a heavily built skeleton and
a wide talon and, therefore, belongs to the sessile benthos. Heterophyllia,
which also occurs as early as Upper Famennian, has a lighter skeleton
and a smaller talon but continues to belong to the sessile fauna. The
Carboniferous Heterophyllia has hooks on the outer surface of the wall
and, as concluded by Schindewolf (1941), it has passed to the pseudoplanctonic mode of life. This would serve as a significant example of
extending the environment, rathpr rarely met with among corals. The
number of septa is also varying in the evolution of heterocorallo1ds:
Oligophylloides has 12 and Heterophyllia, in Famennian, 19 septa. This
trend relates Oligophylloides to Heterophyllia. Hexaphyllia from the
Lower Carboniferous in which the number of septa is unchangeable,
would make up a side branch.

SYSTEMATIC DESCRIPTIONS

Order Rugosa M.Edw.-H., 1850
Suborder Streptelasmatina Wedekind, 1927
Superfamily Lindstroemiicae Pocta, 1902
Due to a similar ontogeny and microstructure, as well as a serial
occurrence of septa of the second order and acceleration in countercardinal quadrants, the genera Metriophyllum M. Edw.-H., 1850, Metrioplexus
Glinski, 1963, Metrionaxon Glinski, 1963 and Syringaxon Lindstroem,
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1882 are assigned by Glinski (1963, p. 332) to the family Lindstroemiidae
Pocta, 1902.
The present writer has raised the family Lindstroemiidae to the
rank of a superfamily, Lindstroemijcae Pocta, 1902 and included in it
the families and subfamilies which are marked by a similar ontogeny
of the metriophylloid type:
1. The family Metriophyllidae Hill, 1939 which comprises the following
subfamilies: Metriophyllinae Hill, 1939; Syringaxoninae Hill, 1939;
Petrainae de Koninck, 1872; Cyathaxoniinae M. Edw.-H., 1850. According
to the present writer, the representatives of all these subfamilies have
characters typical of the family Lindstroemiidae (sensu Glinski).
2. The family Laccophyllidae Grabau, 1928, including the following
subfamilies: Laccophyllinae Grabau, 1928; Guerichiphyllinae n.subfam.;
Friedbergiinae n. subfam. The representatives of these subfamilies are
marked by the presence of axial tube whose wall is formed by axial
ends of septa (phyllotheca or stereotheca).
3. The family Amplexocariniidae Soshkina, 1941, which includes
corals with axial tube formed by axial or periaxial tabulae (cyatotheca).
4. The family Kielcephyllidae n. fam. with corals having a hexacoralloid structure and with axial tube formed with the participation of tabulae
and axial ends of septa (stereo-cyatotheca).
5. The family Adamanophyllidae Vassiljuk, 1959, comprising corals
which, in their young stage, have axial tube surrounded by cyato-phyllotheca, dissepiments situated peripherally and septa with a polycoeloid arrangement.
6. The family Amplexidae Chapman, 1893. Since its ontogeny is
unknown, the assignment of this family to the Lindstroemiicae is so far
open to discussion.
Family Metriophyllidae Hill, 1939 emend.
Diagnosis. - Stereocolumella may persist over the entire ontogeny
or be replaced by axial tube. Septa of the second order occur serially.
Horizontal carinae may be present or absent. "Pseudoseptal" columella
may occur.

Subfamily Metriophyllinae Hill, 1939
Genera assigned: Metriophyllum M. Edw.-H.• 1850; Lophotasma Soshkina, 1928:
Asserculinia Schouppe & Stacul, 1959; Metrionaxon Glinski, 1963; Metrioptexus

Glinski, 1963.
Stratigraphic and geographic range: Devonian-Permian; N. America, Europe,

Asia, Australia.
3 Acta Palaeontologica Polonica nr 1/69
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Diagnosis. - Corals with horizontal carinae. Septa connected in the
axis or withdrawn from it.
Genus Metriophyllum M. Edw.-H., 1850
(Type species: M. bauchardi M. Edw.-H., 1850)
1850. MetriophyUum M. Edw.-H.; H. M. Edwards & J. Haime, A monograph..., p. 69.
1900. Lopholasma Simpson; G. B. Simpson, Preliminary..., p. 206.
1959. Asserculinia SChouppe & Stacul; A. v. Schouppe & P. Stacul, Saulchenlose....

p. 2·84.
Species assigned: In addition to the species assigned to MetriophyUum by
Smith (1945), Holwill (1964) and Pedder (1967), here belong M. iovense Stainbrook
1946,M. gracile Soshkina, 1'928 (non Schliiter, 1889), M. ilitschense Soshkina, 1008
M. primum (Schouppe & Stacul, 1<959) and M. skalense Fedorowski, 1965.
Stratigraphic and geographic range: Devonian-Permian; N. America, Eurasia
and Australia.

Diagnosis. - See Holwill (1964). Microstructure of wall lamellar and
of septa - trabecular-fibrous.
Remarks. - Due to the presence of axial tube. corals described by
Giirich (1896) and Sobolev (1904) from Givetian of the Holy Cross
Mountains under the name of M. gracile SchlUter should be assigned to
the genus Metrionaxon Glinski, 1963. M. (Aemulophyllum) Oliver, 1958
has not characteristic horizontal carinae, the edge of its calice is everted
as that in Ceratophyllum and, therefore. it cannot be assigned to the
genus Metriophyllum; whereas Metriophyllum(?) sp., described by
Kullmann (1965). having long horizontal carinae. should be assigned to it.
Metriophyllum soshkinae nom. nov.
(Text-fig. 8 A-J; PI. II, Figs. 1-2)
1928. Lopholasma gracile Soshkina (non Schliiter, 1889); E. D. Soshkina, Niine-

permskie... , p. 368, Fig. 12.

Diagnosis. - Metriophyllum with a thick epitheca, 14 major septa
4.5 mm in diameter and strong flanged carinae descending to the axis.
Material. - Twenty three corallites. mostly strongly damaged. Talon
or calyx preserved in some of them.
Description. - Corallites with a thick, porcelain. white epitheca
having thin growth striae and thicker. roller-like wrinkles, running
obliquely towards talon. Talon may be wide. flattened or narrow (when
the coral is attached to another one such as, for instance. Oligophylloides
sp.).
Transverse section. Septa straight or mildly arcuate, connected with
each other to form four systems resulting from the connection, at four

~
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Fig. 8. - A-I MetriophyLlum soshkinae nom. nov.: A neanic stage with a trace of
attachment (Z. Pal. P. Tc No. 3/2200); B longitudinal section with talon (No. 3/2246);
C transverse-oblique section of a corallite overgrowing an OligophyLloides tenuicinctus n.sp. (No. 3/2370); D transverse section through neanic stage, six septa
fused axially, talon small (No. 3/2444); E 1 neanic stage, E 2 neanic stage, E 3 early
ephebic stage (No. 3/2257); F 1 -F 3 a series of transverse sections through a budding
corallite, hysterobrephic stage (No. 3/2503); G longitudinal section, horizontal carinae
on wall and upturned on septa (No. 3/2511); H tran,sverse-oblique section, strongly
hook-like carinae (No. 3/2258), holotype; I longitudinal section, calyx deep, talon.
upturned carinae occur on septa (No. 3/2619).
J-K Metriophyllum aff. bouchardi M. Edw.-H.: J transverse section through
a mature individual, major and minor septa visible (No. 3/2342); K 1 -K 2 transverse
sections, K 1 below calyx, K 2 through the base of calyx, septa retreated from axis
(No. 3/2170).
A-H, J-K Gal~zice, bed 2; I Gal~zice, bed 3. All X 3.4.
3·
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points, of metasepta with corresponding four protosepta. Carinae strong,
some of them descending towards the axis, others parallel to septa and
stretching from wall to axis or short. Stereocolumella thickened by
a deposit of stereoplasma. The n/d index for a few specimens is given
below with a certain reservation due to carinae similar to septa:
n/d = 10/2.3 mm; 12/3.2 mm,14/3.6 mm; 12/3.7 mm; 14/4 mm; 14/4.5 mm.
Longitudinal section. Talon flattened, wide or narrow. Calyx deep'
flat-bottomed and with steep walls. In a tangential, longitudinal section,
septa zigzagging, hooklike carinae occurring in bends. Other septa
straight, carinae opposite each other. In an axial section, horizontal
carinae are visible, reaching from wall to axis or somewhat shorter.
Tabulae infrequent, thin and convex.

Ontogeny (Text-fig. 8 A, D, EI-E z) was studied by Holwill (1964) and
Fedorowski (1965). An early-neanic stage (Text-fig. 8 E I ), 1 X 0.8 mm in
diameter and having 6 protosepta connected in axis to form a stereocolumella and two metasepta near counterlateral septa has been preserved on one of the Famennian specimens. With a diameter of 2X1.3 mm,
the number of septa amounts to 12, cardinal septum is situated on the
convex side and counterseptum close to the flattened side. Upturned
carinae still lacking. Four systems of septa clearly visible.
Variability considerable observed in the thickness of skeletal elements
and density of carinae.
Budding (Text-fig. 8 F I -F3). This rare phenomenon was described in
detail by Fedorowski (1965, p. 339). One of the Famennian specimens has
a bud in its histeronepionic stage. The budding is axial and constitutes
a rejuvenation. A new epitheca is formed around columella and new
septa with carinae are formed on it, whereas on the opposite side the
young coral still uses epitheca and septa of the parent coral.
Remarks. - Corals, described by Stainbrook (1946, p.410) as M. iowense
from Independence Shale, have a septal index of 16X217.2-9.1 and strong,
upward inclined carinae (according to Stainbrook, p. 411, uncinate
carinae) similar to those in M. soshkinae. These forms are not, however,
conspecific since M. iowense has longer septa of the second order and
a lower septal index. A Permian species Lopholasma gracile Soshkina,
1928 (non SchlUter, 1889) has a much the near septal index (13/2 as
compared with 10/2.3 in Famennian specimens) and similar hooklike
carinae and thick skeletal elements occur in both forms. The present
writer considers them to be conspecific. M. gracile Soshkina is, however,
a homonyme of M. gracile SchlUter and, consequently, this name should
be replaced by another (Holwill, 1964, p. 115). Since, during his visit
to Moscow, Fedorowski (oral communication) found that Soshkina failed
to do this, the present writer feels entitled to introduce, for this form,
a new name - M. soshkinae nom.nov.
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Occurrence. - Poland: Gal~zice (Besowka), beds 2,3-5,7, Upper
Famennian; costatus, styriaca, velifera and quadrantinodosa Zones.
U.S.S.R.: Eastern Ural, Lower Permian.
Metriophyllum aff. bouchardi M. Edw.-H., 1850
(Text-fig. 8 J, K 1-K 2 ; PI. II, Figs. 4-5)

Material. - Nine damaged specimens, embedded in zoogenic limestone.
Description. - Rounded costae corresponding to interseptal spaces,
are visible on a thick epitheca on a slightly exposed fragment.
Transverse section. Corallites round, surrounded by a thick (to
0.8 mm) epitheca. Septa spindlelike swollen at the base and along the
axis rhopaloid, form a stereocolumella thickened by deposits of stereoplasma. Cardinal septum long, situated in an indistinctly outlined fossula. Counterseptum does not. differ from counterlateral septa. The n-d
index 18-22/7.5 mm. Minor septa scarcely penetrating lumen. Carinae
rare, thin, only slightly bent upwards. At the base of calice septa are
withdrawn from the axis and the corallite resembles the representatives
of the genus Metrioplexus except for the fact that in Metrioplexus the
free area along the axis appears in the neanic stage. Sections of tabulae
are visible between septa.
Remarks. - Famennian specimens are similar in structure to the
Frasnian species M. bouchardi from which they differ, however, -in
a slightly larger septal index (18-2217.5 as compared with 18/10 in
Frasnian specimens). In the present author's opinion, both these forms
are closely related.
Occurrence. - Poland: Gal~zice (Besowka), beds 1 and 2, Upper
Famennian, costatus Zone; Lagow (Dule), black clymeniid limestone
mixed rhomboidea-quadrantinodosa Zone. France: Ferques near Boulogne; Frasnian.
Genus Metrioplexus Glinski, 1963
(Type species: Metrioplexus richteri Glinski, 1963)
Spec,ies assigned: ?Lopholasma ilitschense Felser, 1937 (non Soshkina, 19~),
M. richteri Glinski, 1963 and M. carinatus n.sp.
Stratigraphic and geographic range: Middle and Upper Devonian of Europe.

Diagnosis. - See Glinski (1963, p. 328). Microstructure of walls lamellar, of septa - fibrous-trabecular.
Remarks. - From plexus Metriophyllum Glinski, 1963 separated
corallites, which display the tendency to withdraw their septa from the
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axis. Specimens having stereotheca around axial tube were called by
him Metrionaxon, and those with thin axial ends were assigned by him
to the genus Metrioplexus. This author expresses the supposition that
Metrioplexus may be a junior synonym of Nalivkinella Soshkina, 1928
which would depend on the presence of carinae. Since Nalivkinella has
not such carinae, it is nO'!; congeneric with Metrioplexus.

Metrioplexus (?) carinatus n.sp.
(Text-fig. 9 A-F; PI. II, Fig. 3)
Holotype: Specimen Z. Pal. P. Tc No. 3/2278; Text-fig. 9 D,-D 2•
Type horizon: Upper Famennian, costatus Zone.
Type locality: Gal~zice (Bes6wka), bed 2.
Derivation of tfie name: Lat. carinatus = provided with carinae.

Diagnosis. - A Metrioplexus with septa of two different lengths. The
n/d index = 18/6. Free axial area narrow. Strong, upturned carinae. In
the axis tabulae domelike or horizontal.
Material. - Six damaged specimens embedded in zoogenic limestone,
16 peels and 2 thin sections.
Description. - Corallites subcylindrical, straight or slightly bent,
with a thick epitheca on which wide, flattened interseptal striae are
visible.
Transverse section. Corallites round, with a thick (1.2 mm) epitheca.
Major septa straight, long. Free, axial area with a diameter of, e.g.,
0.5 mm when the corallite is 3 mm in diameter or wider, with a diameter
of 1.5 mm when the corallite is 4.8 mm in diameter. Carinae thick,
strongly upturned. Axial ends of septa either thin and without stereotheca or thick and forming, together with swollen tabulae- a more or
less compact stereotheca. Minor septa very short and either completely
embedded in wall or slightly projecting in the tabularium. The n/d
index for a few specimens amounts to: 8/1.2, 8/1.3, 8/1.4, 10/1.4, 8/1.5,
10/1.5, 14/3, 16/4.4 and 18/6.1.
Longitudinal section. In the tangential section, there are visible
sections of septa with almost horizontal, slightly upturned, strong
carinae. In the axial section, tabulae are thin or thick, complete, along
the axis raised in a domelike manner and peripherally steeply descending.
Ontogeny (Text-fig. 9 A 1 -A 3 ). - The smallest remains embedded in
limestone have n/d = 11/1.1. Epitheca and septa thick. Axial area, free
of septa, already eXIsting. Counterseptum as strong as adjoining counter110
lateral septa. Septal formula: 212+6·
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Variability observed in the thickness of skeletal elements, density of
carinae, size of axial area and convexity of tabulae. Here and there,
axial ends of septa may be rhopaloid.
I

~
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@
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A3

Fig. 9. - MetriopLexus? carinatus n.'sp.: A 1 -A 3 a series of sections through early
neanic stage, axial ends of septa fused in stereotheca (Z. Pal. P. Tc No. 3/2348);
B 1 -B 2 transverse sections through a mature stage, carinae strongly hook-like
(No. 3/2041); C 1 longitudinal-tangential section, C 2 transverse ,section (No. 3/2249);
D 1 longitudinal-axial section, D 2 transverse section (No. 3/2278), holotype; E longitudinal-axial S€ction through a large individual (No. 3/225); F1-F 2 longitudinal
S€ctions, F 1 axial, F 2 periaxial section (No. 3/2034).
A, C-E Gal~zice, bed 2; B,F Gal~zice, bed 1. All X 4 r

Remarks. - The new species differs from M. richteri Glinski, an only
species ever known so far, in the following characters: 1) skeletal elements, in particular epitheca, are much thicker; 2) carinae are more
crowded and more strongly upturned; 3) free axial areas are smaller
and, here and there, surrounded by stereotheca. M. carinatus n.sp.,
assigned to Metrioplexus, has not characters so typical of this genus as
those presented by Glinski (1963, p. 330). In some sections, axial ends
of septa are rhopaloid and form stereotheca. Since in serial transverse
sections, the axial part of the coral is variable, the present writer only
tentatively assigns the specimens described to Metrioplexus.
Occurrence. - Poland: Gal~zice (Besowka), bed.s 1-3, Upper Famennian, costatus and styriaca Zones.
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Subfamily Syringaxoninae Hill, 1939 emend.
Genera. and subgenera assigned: Syringaxon Lindstroem, 1882; StewartophyHum
Busch, 1941; Syringaxon (Saucrophyllum) Philip, 1962; S. (BaTrandeophyllum) Po~ta,
1902, S. (Catactotoechus) Hill, 1954.
Stratigraphic and geographic range: Silurian-Lower Carboniferous: N. America,
Eurasia, Australia.

Diagnosis. - Corals with a metriophylloid ontogeny, with stereotheca
around axial tube and - sometimes - with dissepiments.
Remarks. - Schouppe (1951) considers Barrandeophyllum Pocta, 1902
to be a new subgenus, and Philip (1962) introduces Saucrophyllum as
a new subgenus of Syringaxon. Hill (1954) introduces' a new Famennian
genus Catactotoechus, after the writer's opinion a subgenus of Syringaxon.
Genus Syringaxon Lindstroem, ,1882
(Type species: Cyathaxonia sHuriensis M'Coy, 1850)
Synonyms: an exhaustive synonymy was given by Kullmann (1965, p. 65).
Species assigned: In addition to the species mentioned by Kullmann (1965,
p. 70), S. cyathaxoniaeformis Gorsky, Syringaxan sp. (Philip, 1962), S. vacuus n.sp.
and S. aff. cyathaxoniaeformis Gorsky are assigned to this genus in the present

work.
Stratigraphic and geographic range: Silurian-Lower Carboniferous; N. America,

Eurasia, Australia.

Diagnosis. - Wall consisting of a lamellar epitheca with septotheca
adhering to it; septa trabecular in structure and with trabecular nodes;
minor septa appear serially, dissepiments lacking.
Syringaxon aff. cyathaxoniaeformis Gorsky, 1932
(Text-fig. 10 A-E; PI. II, Fig. 9)

Material. - Twenty seven mostly vestigial specimens, embedded in
zoogenic limestone. Twenty two peels of transverse and longitudinal
sections and 11 thin sections.
Description. - Corallites small, slightly bent,· horn-shaped. The
longest specimen devoid of proximal end, 11 mm long and 4 mm in
maximum diameter. Epitheca longitudinally striated with fine growth
wrinkles.
Transverse section. Triangularly extended bases of septa adhering
to each other. Their axial ends rhopaloid form a thick stereotheca,
additionally thickened by deposit of stereoplasma. The lumen of tube
either completely closed or considerably contracted. Axial tube, together
with the ring of stereoplasma, occupy more than half of the diameter
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(d:c+st = 4.7:2.5). Cardinal septum free, situated in a narrow fossula.
Two minor septa, equally strongly developed, are situated close to the
counterseptum. Together they form a characteristic triplet. All other
minor septa adhere to the septum of I order situated on the side of
counterseptum and are fused with it on the side of the cardinal septum
within the limits of stereotheca or close to it. They are as strong as
major septa.
Longitudinal section. Calyx deep and depressed in a funnel-like manner along the axis. Calyx edge sharp. Outer wall and stereotheca thick.
Lumen of tube fissure-like in shape.

Ontogeny was very accurately examined several times (Butler, 1935;
Kullmann, 1965; Fedorowski, 1965). The results of these studies are, in
principle, in conformity with each other, except for the difference concerning the time of appearance of stereotheca and minor septa. Besides,
in S. siluriensis M'Coy, 1850, the first metasepta appear in countercardinal quadrants and in S. pinguis Kullmann, 1965 - in cardinal
quadrants. According to Fedorowski's (1965) observations, in S. bohemica
(Barrande), they also appear first in cardinal quadrants. Since septum
of II order appears after the occurrence of a young metaseptum and
fuses with an older metaseptum, the appearance of II order septa is
serial (or, according to Kullmann, 1965, alternately serial).
Remarks. - The species discussed differs from other representatives
of Syringaxon in strongly swollen skeletal elements. In addition, its
major and minor septa, equally strongly developed, are connected with
each other near stereotheca. The number of septa is small, 30 with
a diameter of 6 mm, and the lumen of tube is very narrow. All these
characters occur in S. cyathaxoniaejormis Gorsky· from the Uppermost
Devonian of the U.S.S.R. On the other hand, Famennian specimens have
less conspicuous septal carinae and septa which do not fuse with each
other peripherally.
Occurrence. - Poland: Kielce (Kadzielnia quarry), exposure I, bed 2;
II, beds K and N; III, bed 14, Lower Famennian (quadrantinodosa Zone);
Gal~zice (Bes6wka), beds 1-3 and 5, Upper Famennian (costatus-velijera
Zones).
Syringaxon vacuus n.sp.
(Text-fig. 10 F-J; PI. II, Fig. 10)
Holotype: Specimen Z. Pal. P. Tc No. 3/2340; Text-fig. 10 H.
Type horizon: Upper Famennian, costatus Zone.
Type locality: GalE:zice (Bes6wka), bed 2.
Derivation of the name: Lat. vacuus = empty, after the lack of a deposit of

stereoplasma.
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Diagnosis. - A Syringaxon which, with a diameter of 3 mm, has
20 almost equally strong major and minor septa and a very poor deposit
of stereoplasma. Lumen of tube wide equalling nearly a half of a diameter
of the coral. Tabulae dense.
Material. - Thirteen, mostly damaged specimens collected in the
zoogenic limestone. Twenty peels and 5 thin sections have been made.
Description. - Transverse section. Section oval, diameter small,
2.0-3.5 mm, number of major and minor septa, 16-20. Major and minor
septa almost equally strong and long. Both minor septa fused with counterseptum within the limits of stereotheca or are inclined to it. Stereotheca thin, 0.1-0.2 mm. Lumen of tube wide, its diameter amounting
to 0.5-1.5 mm.

Fig. 10. - A-E Syringaxon aff. cyathaxoniaeformis Gorsky: AI longitudinal section
of a deep calyx with a fissurelike axial tube, A 2 transverse section of a half of
coral, major and minor septa fused together nEar stereotheca, axial tube filled
with sterevp1asma (Z. Pal. P. Tc No. 3/2652); B transverse, slightly oblique section
(No. 3/2461); C oblique section of part of calyx with cardinal septum (No. 3/2588);
D transverse section of a large individual (No. 3/2131); E transverse section of
a small individual (No. 3/951).
F-J Syringaxon vacuus n.sp.: F longitudinal section of a young individual attached
to Neaxon sp. (No. 3/2151); G transverse, slightly oblique section (No. 3/2473);
H transverse section, tabularium wide, major and minor septa fused together near
stereotheca (No. 3/2340), a holotype; I longitudinal section (No. 3/2109); J longitudinal
section (No. 3/2142).
A Gal~zice, bed 6; B-D, F-J Gal~zice, bed 2; E Kadzielnia II, bed K. All X 4.6

Longitudinal section. Conical and slightly bent, short (2.0-6.5 mm)
forms, adhering to other corals or to the bottom by a narrow or wide
surface. Calyx wide and deep, walls steep, bottom concave with' stereo-
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theca slightly raised above it. Tabularium wide, its axial part within the
limits of the tube has closely distributed concave tabulae. Four to nine
tabulae are distributed over 2.5 mm of the height of the specimen.
Periaxial tabulae are thinner and more widely spaced.
Variability small, expressed -in the thickness of skeletal elements and
the width of axial tube.
Remarks. - S. vacuus n.sp. is similar to S. aff. cyathaxoniaeformis
Gorsky in its n/d index and in an almost identical length of major and
minor septa, but differs in a poor deposit of stereoplasma. It has the
tube with a very wide lumen and a wide calyx. The new species is
somewhat similar to S. smithi Prantl, 1938, figured by Kullmann (1965,
p. 73), but minor septa of the Czech and Spanish specimens are slightly
shorter.
Occurrence. - Poland, Gal~zice (Besowka), beds 1,2,5 and the dump,
Upper Famennian (costatus-velifera Zone).
Subfamily Petrainae de Koninck, 1872
Genera assigned: Petraia Munster, 1839; Petraiella n.gen.
Stratigraphic and geographic range: Upper Silurian-Lower Famennian; Germany. Poland.

Diagnosis. - Corals with lamellar-undulated epitheca with septotheca
adhering to it. Septa trabecular. Ontogeny metriophylloid. Septa
acanthine or laminar with two different lengths. Stereocolumella occurring either only in the early ontogeny or over the entire individual
development. Minor septa contratingent. Tabulae lacking or, if present,
irregularly distributed. Calyx either deep or shallow. Septa predominant
in countercardinal quadrants.
Remarks. - The diagnosis of this subfami~y takes ~n a few opposed
characters, probably resulting from the phylogenetic development. The
oldest representatives (with the genus Petraia) occur in the Upper
Silurian. They have a deep calyx, their septa in calyx are of the acanthine
type, tabulae lacking. The Upper Devonian Petraiella n.gen. has a different structure (see p. 44).
Genus Petraiella n.gen.
(Type species: P. kielcensis n.sp.)

Derivation of the name: Petraiella - genetically related to the genus Petraia
Munster.
Species assigned: P. kielcensis n.sp., P. diffusa n.sp., P. centralis n.sp.
Stratigraphic and geographic range: Lower Famennian of the Holy Cross
Mountains.
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Diagnosis. - Solitary corallites with a shallow calyx and laminar
septa. Major septa, in the mature stage, are either connected along the
axis or withdrawn from it. Tabulae incomplete, occurring in different
arrangement.
Remarks. - PetraieZla n.gen., similar to the Petraia, is probably a continuation of this genus. Differences are shown below:
1
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PetraieZla diffusa n. sp.
(Text-figs. 1'1 A-C, 13)
Holotype: Specimen Z. Pal. P. Tc No. 3/1159; Text-fig. 11A.
Type horizon: Lower Famennian, quadrantinodosa Zone.
Type locality: Kielce (Kadzielnia quarry), exposure II, bed K.
Derivation of the name: Lat. diffusus = disorderly, after an irregular distribu-

tion of septa and tabulae.

Diagnosis. - A PetraieZla with septal index n/d = 32/6, stereocolumella in the nepionic and neanic stages, as well as a wide axial area in the
ephebic stage. Cardinal septum long, counterseptum short. Tabulae
incomplete, irregularly distributed.

I

o
c

B

Fig. 11. - Petraiella diffusa n.gen., n.sp. A 1-A 4 serial transverse sections of a neanic
stage, cardinal septum long, counterseptum short (Z. Pal. P. Tc No. 311159), holotype,
X 5; B longitudinal ,section (No. 3/939), X 5; C transverse section of an ephebic
stage (No. 3/1263), X 3.5.
Kadzielnia II, bed K

Material. - Twenty six mostly very small and vestigial specimens of
which 31 peels and 2 thin sections were made.
Description. - Corallites slender, subcylindrical, about in the proximal
part. The largest length amounts to 18 mm. Talon wide. Epitheca thick,
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obscuring septal grooves. Visible are only growth wrinkles and annulations which run obliquely to talon. Calyx shallow, oblique to the axis
of corallite.
Transverse section. Section round. An n/d index of 28/3.8. Epitheca
thick (to 0.4 mm), septa thin, bent, with thin, triangular bases, not
reaching the axis. Minor septa almost equally strong as major septa.
The disposition of septa irregular: they may be inclined to each other
and, in some places, form aulos and, in other places, systems or they
may be short and radially disposed. Cardinal septum long, situated in
cardinal fossula, counterseptum short, situated in fossula. A strong
acceleration in countercardinal quadrants. Distribution of septa according to the following formula: ~:~ +2.

Longitudinal section. Epitheca thick, periaxial tabulae, adhering to it,
are raised to the axis, horizontal or nescending to the axis. Axial tabulae
concave, flat or convex. Additional plates occurring on tabulae.
Ontogeny (Text-fig. 11 A 1 -A4 ). -1) Nepionic stage - not preserved.
2) Early-neanic stage. Longer diameter amounting ·to 2.0 mm, number
of major and minor septa - 21. Septa form systems and are connected
along the axis in stereocolumella. Counterseptum very short, situated in
a closed fossula. Cardinal septum does not differ from adjoining septa
and is situated on the side of talon. 3) Transverse section, made 1 mm
higher. Longer diameter amounting to 2.3 mm, number of septa - 21.
Cardinal quadrants become nearly empty. Cardinal septum long, two
parallel septa occurring close to it. Septa reach axial tube. Counterseptum
continues to be short. 4) Section made 0.5 mm higher. Longer diameter
amounting to 3.3 mm, number of septa to 21. Cardinal septum and an
adjoining septum, together with two systems from countercardinal
quadrants are connected together along the axis. Counterseptum very
short. 5) Section made 2.8 mm higher. Longer diameter amounting to
3.5 mm and number of septa to about 28. Septa withdrawn from the axis.
Their arrangement and length are irregular. The longest is cardinal
septum. Three short septa, inclined to it occur nearly. Counterseptum is
yet shorter.
Variability. - There is a very wide range of variability. There are
no two identical specimens. Septa, differing in length, either form
a regular wreath near the wall or are combined to form irregular
systems and reach different lengths. Tabulae considerably differ in their
arrangement.
Remarks. - Specific differences occur primarily in ontogeny: P. diffusa n.sp. has cardinal septum long and counterseptum short; P. centralis
n.sp. has both cardinal and counterseptum long, fused together along the
axis; P. kielcensis n.sp. has cardinal septum short and counterseptum
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long. The last two species have, in the ephebic stage, very similar
structures.
Occurrence. - Poland: Kielce (Kadzielnia quarry), exposures I, beds
1-3; II, beds K, Land N; III, bed 43, Lower Famennian (quadrantinodosa
Zone); Jablonna, bed 2, Lower Famennian (triangularis Zone).

Petraiella centralis n.sp.
(Text-figs. 12 A-C, 13; PI. II, Fig. 6; PI. VIII, Fig. 4)
Holotype: Specimen Z. Pal. P. Tc No. 3/943; Text-fig. 12 A.
Type horizon: quadrantinodosa Zone.
Type locality: Kielce (Kadzielnia quarry), exposure II, bed K.
Derivation of the name: Lat. centralis = central, after cardinal septum and

counterseptum fused together along the axis.

Diagnosis. - A Petraiella with a septal index amounting to 40/6.5.
During the entire ontogeny cardinal septum and counterseptum together
with two adjoining minor septa (triplet) reach or almost reach the axis.
Tabularium varying in structure.
Material. - Fifty four more or less damaged specimens coming from
shales (in such cases they are almost complete) or limestones (small
fragments). Sixty seven peels and two thin sections were made.
Description. - The best preserved specimen, 19.8 mm long, subcylindrical and slender, has a long (8 mm) talon with wavy edges, situated on
a slightly convex side of corallite and raised along it to a height of
6.5 mm. Epitheca thick, slightly striated longitudinally, with oblique
transverse swellings, depressed towards talon. Calyx shallow, with sharp
edges.
Transverse section. Calyx in ephebic stage round. Cardinal septum
mostly reaching the axis, situated in an indistinct, grooved fossula whose
wall is formed by long adjoining minor septa and axial ends of
neighbouring metasepta. A characteristic triplet, with counterseptum
somewhat thinner than adjoining minor septa, also reaches the axis.
Major septa either fused and forming the stereocolumella or their axial
ends form the stereotheca. Minor septa only slightly shorter than major
septa, to which they adhere on the side of cardinal septum. A number
of septa with a corresponding diameter is shown in Text-fig. 13. Their
formula is as follows: ::: H.
Longitudinal section. Epitheca thick, with periaxial tabulae adhering
to it. Tabulae variously arranged in a quite mature corallite, they are
thin, dense, with many accessory plates, after the rejuvenescence, in the
distal part they are widely spaced and raised upwards. They are
identically arranged in a young corallite. Axial tabulae are trapezoidal,
along the axis, flattened or raised.
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Variability, marked by a very wide range, is expressed in the length
and thickness of septa, their arrangement, connection of axial ends and
formation of stereocolumella or stereotheca and in particular in the
structure of tabularium.

Fig. 12. - PetraieHa centralis n.gen., n.sp.: At-As serial transverse sections of
a corallite, mid-neanic stage, A 6-A 7 late neanic stage, As longitudinal section;
cardinal septum long, counterseptum less strongly developed, both of them reaching
axis (Z. Pal. P. Tc No. 3/943), holotype, X 3; B transverse section, ephebic stage,
axial tUbe surrounded by stereotheca (No. 3/1180), X 3; C longitudinal section of
a corallite with the rejuvenescence (No. 3/34), X 3; D diagrammatic drawing of
a coral (No. 3/943), nat. size.
A-B,D Kadzielnia II, bed K; C Kadzielnia, bed G

Ontogeny (Text-fig. 12 A 1-A 7 ). In Petraia semistriata Munster ontogeny was described by Schindewolf (1931, p. 636). In principle it is
similar to the ontogeny of P. centralis n.sp. The observation of septa in
cardinal quadrants of the Famennian species is difficult because of the
presence of talon, situated on the side of these quadrants. With the
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extension of talon, some septa are subject to reduction and shortening.
1) Nepionic and earliest-neanic stages are not preserved in any specimen.
2) In the early-neanic stage coral is triangular in cross section which
results from the appearance of talon. Number of septa -13, longer
diameter - 2 mm. Two minor septa adhere to cardinal septum. Counterseptum, together with neighbouring minor septa form a triplet, which
persists to the end of the growth of the corallite. The arrangement of
septa in four quadrants is according to the following formula: : ~ +4.
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Fig. 13. - Scatter diagram of n/d: 1 PetraieUa kielcensis n.sp., 2 P. diffusa n.sp.,
3 P. centralis n.sp.

3) In further cross section the diameter of the coral reaches 4.8 mm
and number of septa - 24. Their formula in four quadrants is as follows:
~:: +4. Two septa, which, in the previous stage, adhered to cardinal
septum, have now extended towards the axis of corallite and one other
new short septum, adheres once again to cardinal septum. In each
countercardinal quadrant, below alar septa, there occurs a septum, which
extends. reachp.s the axis and. then, short, true minor septa appear from
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the side of the counterseptum and fuse with each older metaseptum on
the side of cardinal septum. Minor septum does not appear simultaneously
with the last major septum, but it appears with some retardation'
runs parallel to the last major septum, deflects towards the neighbouring,
older major septum and fuses with it. 4) In the next stage, talon
reaches its largest length, Le. 7.7 mm. Cardinal septum is now free
since neighbouring septa are inserted parallel, while other septa in cardinal quadrants become shortened or reduced. In countercardinal quadrants,
there are 9 major and minor septa each. 5) In the early-ephebic stage,
coral is round in cross section, 7 mm in diameter and has 40 septa of
two different lengths with a clear preqominance in countercardinal
quadrants. Septa are arranged according to the following formula:
1~ i 1~ +4. In cardinal quadrants, ~ there predominates a bilateral symmetry and in countercardinal ones - a radial symmetry.

Remarks. - Of the three species of Petraiella n.gen. which occur in
the Lower Famennian of Poland, P. centralis n.sp. has the most compact
structure resulting from the fact that its cardinal septa and countersepta
are fused together along the axis during the entire ontogeny, much the
same as those in the Silurian representatives of the genus Petraia.
Occurrence. -Poland: Kielce (Kadzielnia quarry), exposures G; I,
bed 1; II, beds N, Land K; III, beds 50, 43, 41 and 16; Lower Famennian
(quadrantinodosa-crepida Zones); Jablonna, bed 2; Lower Famennian
(triangularis Zone); GalE;zice (Besowka), bed 5; Upper Famennian (velifera Zone).
Petraiella kielcensis n.sp.
(Text-figs. 13, 14 A-D; PI. II, Figs. 7-8)
Holotype: Specimen Z. Pal. P. Tc No. 3/961'; Text-fig. 14 A.
Type horizon: Lower Famennian, quadrantinodosa Zone.
Type locality: Kielce (Kadzielnia quarry), exposure II, bed K.
Derivation of the name: kielcensis - after the city of Kielce which the holotype

comes from.

Diagnosis. - A Petraiella with a septal index amounting to 40/6.6.
In the neanic stage, cardinal septum is short situated in a wide fossula,
in the ephebic stage - as long as the neighbouring metasepta or somewhat longer and situated in a narrow fossula.
Material. - Twenty eight poorly preserved or vestigial specimens of
which 37 peels were made. .
Description. - Slender subcylindrical, slightly bent specimens. Epitheca thick (to 0.5 mm). Fine growth wrinkles and rhythmically repeated
swellings running obliquely towards talon and causing the formation of
4 Acta Palaeontologica Polonica nr l/6i
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folds, are visible on epitheca. Talon elongate, elliptical, situated on the
convex side of corallite.
Transverse section. Corallite round in cross section, with a thick
epitheca. Septal bases are mounted on triangular socles on the inner
surface of epitheca. Septa reach the axis where, connected with each
other by the deposit of stereoplasma, they form a stereocolumella or their
thickened ends form, around the axis, a stereotheca. Cardinal septum
may be equal to or slightly longer than other major septa and is situated
in fossula. Together with two minor septa counterseptum forms a triplet.
At the base of calyx, septa are shortened and arranged bilaterally. Cardinal septum deflected, fused with a neighbouring metaseptum and
situated in an open fossula. Counterseptum somewhat longer than neighbouring minor septa. Acceleration, started in neanic stage, is continued in
the ephebic stage. With a diameter of 6 mm, the septal formula for 35
septa in 4 quadrants is as follows: ::: +4.

Fig. 14. - Petraiella kielcensis n.gen., n.sp.: Aj-A z sections of a coral, neanic stage,
A 3 -A 4 ephebic stage, with stereocolumella and with stereotheca around axial tube
(Kadzielnia II, bed K; Z. Pal. P. Tc No. 31961), a holotype; B transverse section of
a mature individual similar to that in Fig. A 3 (Kadzielnia II, bed K; No. 3/1180);
C longitudinal section (Kadzielnia G; No. 3/972); D transverse section through the
bottom of calyx, septa retreated from axis (Kadzielnia I, bed I, No. 3/225).
All X 3.5
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Longitudinal section. Axial tabulae trapezoidal, variously disposed
near the axis, generally convex towards the top; many accessory plates.
Variability considerable: septa thick or thin, threadlike, arranged
radially or combined to form systems; they may be connected with each
other without the deposit of stereoplasma or form a conspicuous stereocolumella. In other cross sections, an axial tube with its wall-stereotheca
may occur instead of stereocolumella. The arrangement of tabulae is also
very variable.
Ontogeny. -1) Text-fig. 14 A l represents a cross section through
the proximal end of corallite with its talon in a mid-neanic stage. Longer
diameter - 7 mm, number of septa _. 26. Septa irregularly distributed.
Cardinal septum considerably shortened, some other septa in cardinal
quadrants also shortened or reduced. These quadrants are empty like
those in P. centralis n.sp., except for the fact that cardinal septum in the
last-named species is long and reaches the axis. 2) Text-fig. 14 A 2
represents the cross section through a eorallite in the early ephebic stage.
Corallite over talon is round in cross section, 4 mm in diameter and with
28 septa. Cardinal septum continues to be short, the same as neighbouring
septa which do not reach the axis. Septa of countercardinal quadrants
are crowded; counterseptum, longer than neighbouring minor septa, does
not reach the axis and is free in the triplet. Axis of corallite devoid of
septa. 3) The ephebic stage has been described above together with the
transverse section.
Remarks. - P. kielcensis n.sp. primarily differs from P. diffusa n.sp.
and P. central is n.sp. in its ontogenetic development during which cardinal
septum, at first very short, gradually elongates.
Occurrence. - Polaml: Kielce (Kadzielnia quarry), exposures: II, beds
Land K; III, beds 46,43,39 and 16.
Subfamily Cyathaxoniinae Milne-Edwards & Haime, 1850
Genera assigned: Cyathaxonia Michelin, 1847 with a subgenus C. (Cyathocarinia)

Soshkina, 1928.
Stratigraphic and geographic range: Lower Famennian-Permian; N. America,

Eurasia, Australia, Africa.

Diagnosis. - Corals with a metriophylloid ontogeny, with the
stereotheca, around the axial area, surrounding a compact, pseudoseptal
columella; septa smooth or carinated, with a trabecular microstructure;
minor septa contratingent; tabulae complete, convex; dissepiments absent.
Remarks. - The metriophylloid ontogeny and a serial appearance of
minor septa are a basis for assigning Cyathaxoniinae to Metriophyllidae.
The presence of columella is a new adaptive character of this family.

••
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Genus Cyathaxonia Michelin, 1847
(Type species: Cyathaxonia cornu Michelin. 1847)
1847.
1940.
1963.
1968.

Cythaxonia; J. L. H. Michelin. Iconographie...• p. 257.
Cyathaxonia; T. A. Dobroljubova. Korally Rugosa..., p. 10. cum syn.
Cyathaxonia; G. E. de Groot. Rugose corals..., p. 25.
Cyathaxonia; J. Fedorowski, Upper Visean ...• p. 210. cum syn.

Species assigned: Cyathaxonia cornu Michelin. 1847; C. contort a Vaughan, 1900;
C. tantilla Miller. 1909; C. arcuata Weller. 1909; C. angularis Fomitshev. 1953;
C. lomonosovi Fomitshev, 1953; C. archangelskyi Fomitshev, 1953'; C. tenuiseptata
Fomitshev, 1953; C. cornu cantabrica de Groot, 1963; C. corisensis de Groot, 1'963.
After the revision of holotypes, some of the species mentioned above may turn out
to be synonyms.
Stratigraphic and geographic range: Lower Famennian-Permian; N. America,
Eurasia, Australia, Africa.

Diagnosis. - See Hill (1956, p. F 264). '
Remarks. - The history of studies on the genus Cyathaxonia is shown
in detail by Fomitshev (1953). The ontogenetic development was described
by Faurot (1909) and Grabau (1922). The skeletal elements were studied
by Carruthers (1913), who found that tabulae did not occur often. A compact columella is mostly considered by the authors as independent of
septa. Schouppe & Stacul (1961) prove that, in the early neanic stage,
columella is of a septal origin and call it a pseudoseptal columella.
Diagnostic characters, on the basis of which many species were
distinguished, are fairly variable because of a wide range of the
intraspecific variability. The following features are mentioned by de
Groot (1963) as diagnostic characters: 1) septal index n/d which is,
however, treated by this author with a certain reservation due to the
variability of the diameter of corallites and 2) length of minor septa
which may be either short or reach the ring of stereoplasma around the
columella and fuse there with major septa. Other characters such as size
of corallites, thickness of skeletal elements, etc., depend on the environment.
Cyathaxonia (Cyathaxonia) aff. cornu Michelin, 1847
(Text-figs. 15 A-C, 16; PI. II, Fig. 14; PI. III, Fig. 2)

Material. - Twenty six incomplete specimens, isolated or embedded
in limestone of which 21 peels were made, including transverse and
longitudinal sections.
Description. - Specimens slender, subcylindrical, with proximal ends
conical and slightly bent. Margin of calyx wavy. The length of the
largest, damaged specimen amounts to 10 mm. Thick or, sometimes,
delicate interseptal ridges, thin growth wrinkles and, widely spaced,
transverse annulations or contractions occur on epitheca.
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E
Fig. 15. - A-C Cyathaxonia (Cyathaxonia) aff. cornu Michelin: A 1 -A 4 serial transverse sections of a coral, A 1-A 2 eady neanic stage with septa fused together axially,
A 3 neanic stage with axial tube and pseudoseptal columella, A 4 ephebic stage with
a wide columella surrounded by stereotheca, As longitudinal section, epitheca thick,
tabulae thin, columella wide with two septa adhering to it (Gal~zice, bed 1; Z. Pal.
P. Tc No. 3/2075), X 4; B transverse section, ephebic stage (Kadzielnia II, bed K;
No. 3/1233), X 4; C transverse section, ephebic stage, cardinal septum slightly longer,
counterseptum and two minor septa fused together (Kadzielnia II, bed K; No.
3/1939), X 4.
D-E Cyathaxonia (Cyathocarinia) tuberculata Soshkina: D 1 transverse section,
ephebic stage, columella round, surrounded by stereotheca, septa with carinae, D 2
longitudinal section (Gal~zice, bed 1; No. 3/2017), X 5.4; E longitudinal-tangePltial
section, septa with carinae (Gal~zice, bed 1; No. 3/2016) X 5.4.

Transverse section. Corallite round, with a thin epitheca and thick
septotheca, the latter being formed by pentagonal, swollen bases of
major and minor septa. The nld index = 24-28/4 (Text-fig. I6a). Septa
almost equal in thickness, connected in pairs and forming stereotheca
around columella. Lateral walls smooth, with small roughnesses visible
on them when they are weathered. Cardinal septum, slightly thicker
and longer, situated in a narrow fossula. Two long minor septa adjoin
the counterseptum and together form the triplet. Columella round and
narrow, but thickened by stereotheca adhering to it. Columella together
with stereotheca occupy 1/2 or 1/3 of the diameter of the coral. The
c+ stld indices are given in Text-fig. I6b.
Longitudinal section. A thick wall and thin tabulae, raised towards
the columella, are visible in the section. Columella raised over tabularium
and consisting of domelike layers compactly overlying each other. The
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plane of section passes through columella and two neighbouring major
septa.
Variability is expressed in the thickness of septa and wall, as well
as in the diameter of columella.
Ontogeny (Text-fig. 15 A c A 4 ). - Describing the ontogeny, Carruthers
(1913) ascertains that up to a number of 6-8, septa are single and upwards
of this number they occur in pairs, since minor septa appear serially and
fuse with a corresponding major septum on the side of the cardinal
septum. The following development stages have been found in the
Famennian specimens: 1) With a diametr of 1.4 mm the number of septa
amounts to (?)12. Septal pairs present. Septa fused together along the
axis. Columella absent. 2) With a diameter of 1.8 mm, there are 16 septa,

A

n

28

• •
•••

27
26

B

,

00 0 0 0

•

CotS

25.

•• • ••
•
o .oeoo
o. •

24

2.0

++

1,5

23

+A

+t.
l:::.A

22

•

20

•

•

19

1::.

1

·0

/:::,.

+++

+~l:::.++

0.5

•

21

d
/: :,. +\

1,0

!
.:t:+
+
{).I

+

2

+2
3

4

5

d

.1

•

02

18
1

2

3

.4

5

d

Fig. 16... - Scatter diagrams of: A n/d, B c+stJd; 1 Cllathaxonia (Cllathaxonia) aff.
cornu Michelin, 2 C. (ClIathocarinia) tuberculata Soshkina.
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which still are connected along the axis. Columella absent. 3) With
a diameter of 2.0 mm. there are 16 septa. slightly retreated from the
axis; stereotheca present. surrounding columella. 4) With a diameter
of 4.0 mm, there are 24 septa. Structure thick, along the axis. This is an
ephebic stage.
.

Remarks. - Famennian forms differ from Lower Carboniferous in
a smaller number of septa and smaller dimensions of corallites.
Occurrence. - Poland: Kielce (Kadzielnia quarry), exposures: II, bep
K; III, bed 43. Lower Famennian (quadrantinodosa Zone); Gal~zice (Besawka). beds 6· 5, 2, 1. Upper Famennian (costatus-ve.lifera Zones); Kowala. trench III. Upper Famennian (costatus Zone).
Subgenus Cyathaxonia (Cyathocarinia) Soshkina. 1928
(Type species: C. (Cyathocarinia) tuberculata Soshkina. 1928)
1928. CyathaxO'Iiia (Cyathocarinia) Soshkina; E. D. Soshkina. Niznepermskie..., p.375.
1932. Cyathaxonia (Cyathocari1iia)- Soshkina; E. D. Soshkina, Nimepermskie... ,
p. 254 (cum synon.)
1936. Cyathaxonia (Cyathocarinia) Soshkina; T. A. Dobroljubova, Korally Rugosa ....

p. 92.
1940. Cyathaxonia (Cyathocarinia) Soshkina; W. D. Lang, S. Smith & H. D. Thomas.

Index...• p. 43.
1956. Cyathocarinia Soshkina; D. Hill, Rugosa .... p. F 264.
1962. Cyathocarinia 'Soshkina; E. D. Soshkina, T. A. Dobroljubova & N. V. Kaba-

kovitsh, Podklass.... p. 333.
Species assigned: Cyathaxonia rushiana Vaughan. 1908; Cyathaxonia (Cyathocarinia) tuberculata Soshkina, 1928 and Cyathaxonia (Cyathocarinia) rushiana var.
multituberculata Soshkina. 1932,.
Stratigraphic and geographic range: Lower Famennian-Permian of Europe.

Diagnosis. - See Hill (1956. p. F264).
Remarks. - Vaughan (1908) was first to describe carinae in Cyathaxonia rushiana Vaughan. Carruthers (1913) did not recognize the presence
of carinae to be a diagnostic character even of a species. Soshkina (1928)
introduced, for Cyathaxonia having carinae, a new subgenus Cyathocarinia, to which she assigned two new species: Cyathaxonia (Cyathocarinia) tuberculata Soshkina and C. (Cyathocarinia) multituberculata
Soshkina. According to Dobroljubova (1936), these species are synonyms of C. (Cyathocarinia) rushiana Vaughan. Lang. Smith & Thomas
(1940) continue to acknowledge the subgenus Cyathocarinia. Hill (1956).
as well as Soshkina. Dobroljubova and Kabakovitsh (1962), consider
Cyathocarinia to be an independent genus. De Groot (1963) does not
consider the presence of carinae to be a diagnostic character. The present
. writer is, however, of the opinion that, due to the presence of carinae,
Cyathocarinia should be acknowledged as a subgenus.
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Cyathaxonia (Cyathocarinia) tuberculata Soshkina, 1928
(Text-figs. 15. D-E, 16; PI. III. Figs. 3-4)
1928. Cyathaxonia (Cyathocarinia) tuberculata Soshkina; E. D. Soshkina, Nizne-

permskie... , p. 377, fig. 17.
1928. Cyathaxonia (Cyathocarinia) multituberculata Soshkina; E. D. Soshkina, Ibid.,

p. 3'78.
1932. Cyathaxonia (Cyathocarinia) rushiana Vaughan var. multituberculata Soshki-

na; E. D. Soshkina, Niznepermskie..., p. 254, Text-figs. 4-9.
193'6. Cyathaxonia (Cyathocarinia) rushiana Vaughan; T. A. Dobroljubova, Korally

Rugosa ...• p. 92. Text-figs. 12, 13.
1956. Cyathocarin,ia tuberculata Soshkina; D. Hill. Rugosa ..., p. F264, non Fig.

179, 10 a, b.
1962. Cyathocarinia tuberculata Soshkina; E. D.

Soshkina. T. A. Dobroljubova &

N. V. Kabakovitsh. Podklass..., p. 333.
I

Material. - Twenty two mostly strongly damaged specimens, of
which 27 peels and 2 thin sections were made.
Description. - Corals slender, subcylindrical, slightly bent. Epitheca,
if any present, with a delicate, transverse striation. The largest specimen
is 12 mm long and, at its distal end. 4 mm in diameter.
Transverse section. Skeletal elements mostly strongly swollen, but
there are also some specimens which have only a poor deposit of
stereoplasma. Columella round or oval. Two or three sharp or rounded
carinae occurring in zigzag bends are visible on the sides of septa. Minor
septa are almost as long and thick as major septa, with which they fuse
near columella. A few measurable characters are given in the following
table:

z. Pal.

p.1

Tc No. 3/
2006
2010
2016
20
2031
2395
2582
2768

Length
in mm
0.5
4.5
6.7

12.0

-

I

n/d
24/3
26/3.2
20/3
22/2.5
24/3.7
24/3.8
24/3.2
20/2.7

I
I

d: c+st
3/1.4
3/1.2
3/1
2.5/1
3.7/1.3
2.8/1
3.2/1.1
2.7/1.5

I

Carinae
3. strong
3. poor
sharp
3
3, I=oor
3, sharp
3, sharp
round

IstereoPlasmal Colwnella
strong
strong
poor
strong
strong
poor
poor
strong

round
round
longitudmal
round
round
elongate
elongate
round

Longitudinal section. Wall thick, consisting of epitheca and septotheca.
Conspicuous carinae, especially distinct in tangential section, occur on
the sides of septa. Carinae may occur in the form of sharp thorns or
rounded knobs. Calyx deep. Columella raised above the bottom. Tabulae
thin, convex.
Variability is wide in range, concerns the thickness of skeletal
elements ana shape of carine. The diameter of coraIIite and its axial
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structure are correlated with each other (Text-fig. 16b). Septal index
n/d displays a fairly high amplitude of fluctuations. Number of septa
increasing allometrically positively (Text-fig. 16a).
Remarks. - Due to a similar septal index, the present writer assigns
the Famennian specimens from Poland to Cyathaxonia (Cyathocarinia)
tuberculata Soshkina, 1928. The specimen, described by Soshldna from
the Lower Permian of Central Ural, has 24 septa with a diameter of
4 mm. The Famennian specimens from Poland have a similar septal
index, 24-26/4. Soshkina, Dobroljubova & Porfiriev (1941, p. 45)
consider C. (C.) tuberculata to be C'J. juvenile form and assign it to C. (C.)
multituberculata Soshkina, 1928 although the last-named species has
a higher septal index of n/d = 32/3.5.
Occurrence. - Poland: Gal~zice (Bes6wka), beds 6,2 and 1; Upper
Famennian (velifera-costatus Zones); Kowala, trench III· Upper Famennian (costatus Zone). USSR, Lower Permian.
Family Laccophyllidae Grabau, 1928
Subfamilies assigned: Laccophyllinae Grabau, 1928; Guerichiphyllinae n. subfam.;

Friedbergiinae n. subfam.
Stratigraphic and geographic range: Devonian-Carboniferous; N. America, Eu-

rope, Australia.

Diagnosis. - Solitary corals have a short-lasting (during early ontogeny) stereocolumella, which later is replaced by an axial tube with
a phyllotheca or, less frequently, stereotheca. Minor septa inserted
cyclically or absent; some forms have lonsdaleoid vesicles; sometimes,
there occur major septa unequal in thickness and length.
Remarks. - After the exclusion of plexus Syringaxon Lindstroem,
1882 and the genus Amplexocarinia Soshkina, 1928 from the family
Laccophyllidae, according to Hill (1956), only the genus Trochophyllum
M. Edw.-H., 1850 would remain in the list of genera given by her
(l.c., p. F 258). According to Pickett (1966), the genus Trochophyllum
M. Edw.-H., is similar to Cyathaxonia Michelin, 1847 in its columella
which fills an axial tube having a stereothecal wall, but it has no minor
septa. The three subfamilies mentioned above and which have ontogeny
and structure characteristic of the Laccophyllidae are assigned by the
present writer to this family.
Subfamily Laccophyllinae Grabau, 1928
Genera assigned: Neaxon Kullmann, 1965; HiHaxon n.gen.; Czarnockia n.gen.;
Crassiph'ullum Grove, 1935.
Stratigraphic and geographic range: Devonian-Carboniferous; N. America,

Europe, Australia.
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Diagnosis. - Corals laccophyllid in structure. In addition to the forms
which have complete and strongly developed minor septa, there are
genera having lonsdaleoid vesicles; in some of them minor septa are
absent. Microstructure of the wall lamellar, of septa - trabecular.
Remarks. - The genus Permia Stuckenberg, 1895 was assigned to
this subfamily by some authors (e.g. Grabau, 1928; Hill, 1956; Pickett,
1966).. Observing thin section (brought kindly by Prof. R. F. Hecker from
Kazan) during his stay in Moscow in 1968, Dr. J. Fedorowski (oral
communication) found, however, that this coral has an aulophylloid
structure (septa entering the interior of the axial tube, axial tabulae
and dissepiments present in it). This phenomenon was also observ'ed by
Stuckenberg (1895, PI. 2, Fig. 6c). Soshkina, Dobroljubova & Kabakovitsh
(1962) correctly consider the genus Permia(?) Stuckenberg as a junior
synonym of the genus Aulophyllum M. Edw.-H., 1850. In the present
writer's opinion, species assigned so far to the genus Permia belong as
a matter of fact to Neaxon Kullmann, 1965 or to Syringaxon Lindstroem,
1882.

Genus N eaxon Kullmann, 1965
(Type species: Neaxon regularis Kullmann, 1965)
1934. Laccophyllum (Barandeophyllum); S. Vojnovskij-Krieger, Niznekamennougol-

nye..., p. 20.
1944. Permia; R. G. S. Hudson, Lower Carboniferous..., p. 359, partim.
1965. Neaxon; J. Kullmann, Rugose Korallen ... , p. 81.
Species assigned: Laccophyllum (Barrandeophyllum) spinosum Vojnovskij-Krieger. 1934; Permia caverna Hudson, 1944; Neaxon regular,is Kullmann, 1965; N. tenuiseptatus n.sp.; N. bulloides n.sp.: N. subcylindricus n.sp.
Stratigraphic and geographic range: Lower Devonian-Lower Carboniferous of
Europe.

Diagnosis. - See Kullmann (1965, p. 81). Microstructure of septa
trabecular, with nodules on axial margins; septa sharply wedged in
a lamellar-undulated epitheca.
Remarks. - Neaxon Kullman, 1965 is strongly similar to Syringaxon
Lindstroem, 1882. Minor septa in Syringaxon occur, however, serially
and in N eaxon, cyclically and, therefore, they are not homologous which
in fact was ascertained by Kullmann (l.c., p. 80). Despite this fact, in
addition to genera with a doubtful assignment, Kullmann included in
the synonymy also such genera whose minor septa appear serially. On
account of the presence of phyllothecaand trabecular carinae on the
septa the subgenus Laccophyllum (Barrandeophyllum) Vojnovskij·-Krieger, 1934 is included by the present writer to the synonymy of
N eaxon. Such knobs abundantly occur in the Famennian specimens, this
fact being also mentioned by Kullmann (1965, p. 85). Unfortunately, no
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minor septa occur in L. (Barrandeophyllum) spinosum Voynovskij-Krieger. Since minor septa occur in this genus late (in Neaxon, as late
as the ephebic stage), maybe this specimen is too young to have them.
Because of a late appearance and cyclical insertion of minor septa, the
species Permia caverna Hudson, 1944 is also assigned by the present
writer to the genus N eaxon. In this species, the stereocolumella is,
however, long-lasting. Due to its contratingent minor septa, Permia
cylindrica Pickett, 1966 belongs to the genus Syringaxon. For the same
reason, Permia sp., described by Sutherland (1958), should be assigned
to the genus Syringaxon.

N eaxon tenuiseptatus n.sp.
(Text-figs. 17 A-G, 18 F, 1,9 B; PI. II, Fig. 11; PI. VIII, Fig. 10)
Holotype: Specimen Z. Pal. P. Tc No. 3/2428;-Text-fig. 17 B.
Type horizon: Upper Famennian, costatus Zone.
Type locality: Gal~zice (Bes6wka), bed 2.
Derivation of the name: Lat. tenuis = thin, after thin septa.

Diagnosis. - A widely conical, slightly bent Neaxon with a deep
calyx and with a talon. The n/d index equalling 19/9.6. Conspicuous
carinae. A long-lasting phyllotheca during the ontogeny.
Material. - About 130 mostly damaged specimens. Proximal end
and calyx preserved in few, exceptional cases. About 140 peels and
23 thin sections were made.
Description. - Corallites horn-shaped with a rapidly increasing diameter. Calyx deep, with sharp edges. Epitheca smooth, lustrous, with
dense growth wrinkles. High reaching talon.

I

I

z.

Pal. P.
Tc No. 3/

2132
2153
2179
2263
2366
2428
2448
2470
2462
2488
2506
2519

I ofDiameter
I
c:>ralllte
,

0.6
14.0
7.2
12.0
12.0
8.4
6.7
7.5

-

-

5.5
7.0

Diameter
of axial
tu be

I

0.3

I

-

I

Number
of septa

16

I
I

Height
of corallite

I ofDepth
calyx

-

-

-

12.5

-

-

Number of tabulae .
per 2 mm of the height'

II
I

axial

I

-

I

-

-

-

-

-

13.0
15.0

12.0

3.2
2.5
2.0

19
18
22

-

-

-

-

-

-

-

-

-

-

-

1.8
3.0

16
18

-

-

6.0

I

-

-

4

-

120
12.0

periaxial

5

3
-

I

-

4

7

-

-

-

-

-

I

-
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Transverse section. Coral round in transverse section, wall thick (to
0.8 mm). Major septa wavy, mostly with distinct, pearl-like nodules on
the sides. Axial ends of septa, bent towards the side, form a phyllotheca.
Here and there, they are thickened and connected with each other by
stereoplasma to form a stereotheca. Cardinal septum, situated in an
indistinctly outlined fossula, is slightly thinner and longer than the

I

/.""/1

,

1
J

G

Fig. 17. - Neaxon tenuiseptatus n.sp.: A I -A 6 transverse sections, Al earliest neanic
stage, protosepta partly fused axially A 2-A 3 early-neanic stage with axial tube,
A.-A6 late neanic stage, axial tube oval, A 7 ephebic stage round in transverse
section and with minor septa (Z. Pal. P. Tc No. 3/2795); B 1 transverse section of
a mature individual, axial tube surrounded by phyllotheca and, here and there, by .
stereotheca, B 2 oblique section, trabecular nodules on septa, horizontal tabulae in
tube (No. 3/2428), a holotype; C transverse section of a mature individual (No. 3/2470);
D transverse section of a mature individual (No. 3/2179); E transverse section, early-ephebic stage flattened on the side of talon (No. 3/2506); F longitudinal-oblique
section, nodular septa, axial tabulae concave and thin periaxial-raised (No. 3/2162);
G diagrammatic drawing of a corallite with talon (No. 3/2839).
A, G Kowala II; B-F, GalE:zice, bed. 2; A-F X 2.5, G nat. size.
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adjoining metasepta. Acceleration is observed in the insertion of septa
in countercardinal quadrants. Minor septa enter the lumen of corallite
as 1ate as in the mature stage (with about 16-20 septa) and are very
short. Wall of axial tube is here and there thickened by the deposit of
stereoplasma. Numerical data (in mm) are given in the table on p. 59.
Longitudinal section. Axial tube occupies 1/2-113 of the diameter.
Its wall is raised above the bottom of calyx. Axial tabulae concave,
periaxial denser, descending towards the wall.
Variability considerable, observed in more or less swollen skeletal
elements and in the structure of tube wall. Septa straight or zigzagging.
Trabecular carinae conspicuous or almost invisible.

Ontogeny (Text-fig. 17A) was studied in a few specimens. I.) Early-neanic stage - proximal end, situated on the margin of talon, i8 1.5 mm
in diameter, its axial tube 0.4 mm in diameter, number of septa - 6.
Separated from talon by a wall. Talon 2.4 mm long. 2) Mid-neanic
stage - the disappearance of a wall which separates proximal E'nd from
talon, talon penetrated by 6 septa. 3) Late-neanic stage -12 septa. Axial
tube elongate, occupying axial part of corallite, 0.8 mm in diameter.
Shorter diameter of corallite amounts to 2.4 mm. 4) Final-neanic stagecorallite diameter amounting to 3 X 4 mm, number of septa 14, their
formula may be. ~:~ H. 5) Early-ephebic stage - corallite 6.5 mm in
diameter, 16 septa, their formula may be
the lumen of corallite.

1

34
1

~

+4.

Minor septa entering

Remarks. - The new species is most similar to N. regularis Kullmann
from Emsian(?) of Spain in structure and nld index (18/8 as compared
with 18/7 in Famennian corals), but there are the following differences:
1) Famennian corallite is horn-shaped and has a talon; 2) minor septa in
N. tenuiseptatus n.sp. enter the lumen of tabularium when the diameter
amounts to 6.5 mm, whereas those in N. regularis enter it even with
5 mm; 3) the new species has generally stronger trabecular carinae.
N. tenuiseptatus n.sp. differs from N. bulloides n.sp. in: 1) an elongate,
horn-shaped form; 2) minor septa appear in it somewhat later than in
N. bulloides n.sp.; 3) phyllotheca persists in N. tenuiseptatus n.sp. almost
throughout the ontogeny, and in N.bulloides n.sp. the stereotheca is
predominant; 4) in N. tenuiseptatus n.sp. septa are thin, undulated and
in N. bulloides n.sp. -short, thick and straight. From the related
species N. subcylindricus n.sp. it differs in a horn-shaped form and
a narrow axial tube.
Occurrence. - Poland: Gal~zice (Besawka), beds 1-8, Upper Famennian' costatus-quadrantinodosa Zones; Kowala, Upper Famennian, costatus
Zone; Kadzieinia - dump, Lower Famennian, Lower quadrantinodosa(?)
Zone.
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N eaxon subcylindricus n.sp.
(Text-fig. 20 C)
Holotype: Specimen Z. Pal. P. Tc 3/2169; Text-fig. 20 C.
Type horizon: Upper Famennian, costatus Zone.
Type locality: Gal~ice (Bes6wka), bed 2.
Derivation of the name: Lat. subcylindricus - after a subcylindrical shape.

Diagnosis. - A Neaxon shaped like a bent, subcylindrical cone, with
wide axial tube, whose diameter is more than a half of the diameter
of the corallite. Wide, axial tabularium. Septa equal in length; continuous
phyllotheca. With a diameter of 5 X 8 mm, there are 16 septa.
Material. - Four, incomplete specimens, of which 4 peels and a thin
section were made.
Transverse section. In a section somewhat oblique the coral is oval.
Septal index n/d = 16/5X8. Wall thick; septa uniform in length (maybe,
the specimen examined was not yet mature). No minor septa visible
in wall. Septa short, thick and straight. Lumen of axial tube wide, the
ratio of its diameter to the diameter of the corallite amounts to 3:5.
Longitudinal section. Corallite at first horn-shaped, proximal end
passing higher up into a subcylindrical. Wall of corallite thick (0.4 mm),
that of tube thin (0.2 mm). Axial tabulae complete, subparallel, horizontal,
2-3 of them over a stretch of 2 mm; periaxial tabulae thin, threadlike,
widely spaced, descending towards the wall. Axial tube uniform in thickness over a stretch of 6 mm, keeping a diameter of 4.4 mm.
Remarks. - The species described above differs from other
representatives of this genus in its subcylindrical shape and a wide axial
tube. Both N. tenuiseptatus n.sp. and N. bulloides n.sp. are strongly
horn-shaped, their axial tubes having, in a longitudinal section, a shape
of a suddenly extending cone.
Occurrence. -Poland: Gab:~zice (Bes6wka), bed 2; Upper Famennian,
costatus Zone.
N eaxon bulloides n.sp.
(Text-fig. 18 A-E, G; PI. II, Fig. 12; PI. VII, Fig. 3)
Holotype: Specimen Z. Pal. P. Tc No. 3/2010; Text-fig. 18 E.
Type horizon: Upper Famennian, costatus Zone.
Type locality: Gal~zice (Bes6wka), bed 1.
Derivation of the name: Lat. bulla = bubble, after nearly spherical shape of

the coral.

Diagnosis. - A spherical N eaxon, with a diameter of 5 mm, has
14-16X2 septa, which are almost straight, thick, carinate.
Material. - Fourteen corallites, some of them separated from the
rock. Seven peels of transverse and longitudinal sections.
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Description. - Corallites small, subspherical, 11 mm long, with
proximal end preserved, with a diameter of 10-15 mm at the distal end.
In the holotype, proximal end and margin of calyx are situated almost in
the same plane. Epitheca smooth, lustrous, with fine, dense growth
wrinkles. Cardinal septum on the convex side. Below are numerical
data of a few corallites:
,Length
of specimen
(in mm)

Z.Pal.P.
Tc No. 3/
2345
2442
2609
2790
2798
2755

Longest
diameter
(in mm)

Shape of corallite

spherical
s;:;herical
spherical
bent
comcal
spherical

12
15
10
9
10
21

11
17
12
10
10
18

Transverse section round. Minor septa appear when the corallite is
5 mm in diameter and has 14 major septa. These are short slats occurring
on the internal surface of the wall. Peripheral ends of septa are
spindlelike and pressed in epitheca. Septa carinate over their entire
length, particularly in peripheral part. Their axial ends are either bent
to the adjoining septa and form a phyllotheca or, more frequently, are
swollen and forming a thick stereotheca. Septa are thick and fairly
straight. Cardinal septum, somewhat predominant over the adjoining
septa, may be situated in a fossula. Lumen of axial tube narrow and,
in addition, contracted by a thick deposit of sclerenchyma. Sections of
periaxial tabulae are visible. Numerical data (in mm) of a few corallites
are given below:
II
I

I~

,

I

I

Z.Pal.P.
Tc No. 3/
2010
2345
2609
2758
2767

I
I

I
I
I
I

1.7
0.2
0.5
0.7

Kumter
of septa

Diameter
of cOI'allite

Lumen
of tube

I
I

,
5.0
4.5
3.9
5.0
4.5

I

I

16x2
15
12
16x2
16 x2

I

Thickness of:
outer
wall
0.3
0.8
0.2
0.7
0.5

I
I

I,
I

wall
of tube
0.4
0.8
0.2
0.6
0.4

Longitudinal section. In transverse oblique section, axial tabulae are
Widely spaced and periaxial thin and dense.
Ontogeny (Text-fig. 18 A-D). - 1) Early-neanic stage. In a section
slightly oblique, corallite 0.8 mm in diameter, about 5 septa discernible,
tube lumen wide. 2) Mid-neanic stage. Diameter - 2 mm; 11 septa,
including 6 proto- and 5 metasepta. Septal formula: ::~ +6. Metasepta,
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first appear in cardinal quadrants, later on one of them appears between
the alar and counter lateral septum (the other metaseptum is somewhat
delayed). Tube lumen wide. 3) Late-neanic stage. Diameter - 2.3 mm,
number of septa - 11. 4) Early-ephebic stage. Diameter - 5 mm, number
312
of septa -15. Septal formula "'212+6. Tube lumen very narrow.
Variability not very large, limited mostly to the shape which may
be completely hemispherical or conical. Slightly variable is also the
thickness of skeletal elements. Number of major septa is correlated
with the diameter of the corallite and probably does not exceed 18.

@
B

CJ

F

1

G

Fig. 18. - A-E,G Neaxon bulloides n.sp.: A-B a series of transverse sections;
A earliest neanicstage, B early neanic stage, axial tube present (Z. Pal. P. Tc
No. 3/2798); C,-C 2 transverse sections of a coral, neanic stage, C 3 slightly transverse
section, ephebic stage, major septa with trabecular nodules,minor septa present
(No. 3121491); D,-D 2 successive neanic stages with cardinal septum in fossula
(No. 3/2345); E transverse section of a mature coral with minor septa (No. 312010),
a holotype, G diagrammatic drawing of a corallite (No. 3/2345). F Neaxon tenuiseptatus n.sp.: F, longitudinal-oblique section, F 2 transverse, slightly oblique section,
thin skeletal elements, axial tUbe surrounded by phyllotheca (No. 3/2188), F 3-F4
serial transverse sections of a mature individual (No. 3/2188a).
A-B Kowala II, C-D, F-G Gal~zice, bed 2, E Gal~zice, bed 1; A-F X 3.4, G X 1.4
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Remarks. - Similarities and differences in relation to other species
have been given with the description of N. tenuiseptatus n.sp. (p. 61). The
corallite illustrated by R6zkowska (1967, PI. 1, Fig. 2 A, B) belongs to the
species described above.
Occurrence. - Poland: Gal~zice (Besowka), beds 5 and 3-1, Upper
Famennian, velifera-costatus Zones; Kowala, trenches V and I, Upper
Famennian, costatus Zone.
Genus Hillaxon n.gen.
(Type species, by monotypy: HiUaxon vesicutosus n.sp.)
Derivation

of the name: named in honour of Professor Dorothy Hill, Sidney

Australia.
Stra~tgraphic

and geographic range:

Upper Famennian of the Holy Cross

Mountains.

Diagnosis. - Corals horn-shaped. Tabulae flat, incomplete, vesiculate;
periaxial tabulae disposed obliquely, descending towards epitheca. Dissepiments normal and lonsdaleoid. Septa short, incomplete. Axial tube
not continuous, in young stages surrounded by phyllotheca. Microstructure of wall lamellar, of septa - trabecular.
.
Remarks. - The remains of corals of this genus are frequent in the
organodetritic limestone at Gal~zice. They display a fairly wide range of
variability. A horn-shaped form, not continuous axial tube, which in
young stages is surrounded by phyllotheca and a vesicular internal
structure, make Hillaxon n.gen. similar to Czarnockia n.gen. from which
it differs, however, in a nearly horizontal arrangement of tabulae, very
wide, horizontal calyx and in particular, in the occurrence of normal and
lonsdaleoid dissepiments.
Hillaxon vesiculosus Ii.sp.
(Text-fig. 19A, C-H; PI. II, Fig. 13)
Hototype: Specimen Z. Pal. P. Tc No. 3/2566; Text-fig. 19A.
Type horizon: Upper Famennian, costatus Zone.
Type locaLity: GalE:zice (Bes6wka), bed 2.
Derivation of the name: vesiculosus, Lat. vesicula = vesicle, after a vesicular

structure of tabularium and dissepimentarium.

Diagnosis. - Identical with that of the genus.
Material. - Seventeen fragmentary specimens and a few corals which
are included in limestone in the longitudinal section. Many fragments
of the edges of calyx with a lonsdaleoid dissepimentarium. Thirty two
peels and two microscopic slides were made.
Description. - Corallites low, widely conical, slightly bent, 12 mm
5 Acta Palaeontologica Polonica nr 1/69
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long and 15 mm in the longest, although not full, diameter. Wide, flat
interseptal ridges, separated by furrows and delicate, dense growth
wrinkles are visible on the surface.

Fig. 19. - A Hillaxon vesiculosus n.gen., n.sp. AI transverse section of a co'ral,
neanic stage, axial tube surrounded by phyllotheca, A 2 longitudinal section,
discontinuous wall of axial tube and dissepiments (Z. Pal. P. Tc No. 3/25'66),
holotype.
B Neaxon tenuiseptatus n.sp., longitudinal-axial section of a corallite, axial tube
raised over the bottom of calyx, horizontal, axial tabulae and oblique periaxial
tabulae (No. 3/2153.
C-H Hillaxon vesiculosus n.gen., n.sp.: C transverse section of the edge of calyx
with normal and lonsdaleoid dissepiments (No. 3/2556); D transverse section of an
ephebic stage with a lonsdaleoid vesicle and a few mino·r septa (No. 3/2297);
E longitudinal section of a co,rallite with a wide and oblique calyx having
lonsdaleoid vesicles; horizontal tabulae in a discontinuous axial tube, close to them
periaxial tabulae (No. 3/2129); F longitudinal section, axial tabulae complete,
flat or vesicular, gathered in systems, periaxial tabulae oblique, higher up normal and
lonsdaleoid dissepiments, calyx wide (No. 3/25,52); G longitudinal section (No. 3/2565);
H longitudinal section, calyx very wide, tabulae vesicular, few lonsdaleoid
vesicles (No. 3/2599).
Gal~zice, bed 2. All X 1.5

Transverse section. Epitheca thick, septa short, thin, forming phyllotheca or, here and there, cyatotheca. With a diameter of 10 mm, there
are about 20 major septa. Normal and lonsdaleoid dissepiments, as well
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as peripheral ends of major and minor septa which are discontinuous
(Text-fig. 19) occur on the edge of calyx.
Longitudinal section. Calyx widely open. Tabularium low; axial
tabulae dense, flat or vesicular; periaxial tabulae thin, convex or flat,
descending obliquely. Alopg the walls, there occur dissepiments which
are particularly Gharacteristic above the bottom of calyx. Wall thick.

Ontogeny (Text-fig. 19 AI). - The diameter of the section of the
corallite, in the youngest neanic stage found, amounts to 3X4 mm.
The number of septa amounts to 14. Cardinal septum is situated in
a wide fossula. Axial ends of septa, inflected towards each other, form
a phyllotheca.
Remarks. - Fragments of corallites, and in particular those of the
edges of calyx, are frequent in organodetritic limestone. Their assignment to H. vesiculosus n.sp. is confirmed by both the microstructure
(a lamellar-wavy wall and peripheral spindlelike ends of trabecular sept~
mounted in it) and a lonsdaleoid structure of the dissepiments.
Occurrence. - Poland: Gal~zice (Bes6wka), beds 5,2 and 1, velifera
and costatus Zones; Kowala, trench III, costatus Zone; Jablonna, bed 31,
costatus Zone.
Genus Czarnockia n.gen.
(Type species: Czarnockia obliqua n.sp.)
Derivation

of

the name: Named in honour of the late Professor Jan Czarnocki,

Warsaw, Poland.
Species assigned: Czarnockia obliqua n.sp. and Cz. simpLex n.sp.
Stratigraphic and geographic range: Upper Famennian of the

Holy Cross

Mountains.

Diagnosis. - Corallites bent, horn-shaped, with a vertically disposed,
wide calyx. Major septa complete, long, here and there forming a phyllotheca or freely terminate on the tabulae. Minor septa appear in the
ephebic stage in the form of short slats. Axial tabulae vesicular, vertically disposed, periaxial- horizontal. Microstructure of wall lamellar,
of septa - trabecular.
Remarks. - Czarnockia n.gen., having a phyllotheca and trabecular
septa, belongs - together with N eaxon Kullmann, 1965 and Hillaxon
n.gen. - to the same group of genera. A late and cyclical appearance of
minor septa is also their common character. Czarnockia n.gen. differs,
however, from Hillaxon n.gen. in its complete septa and lack of lonsdaleoid dissepiments. In addition, its tabularium and calyx are vertically
disposed. From N eaxon, it differs in a vertical calyx and tabularium and
in presence of the wide, discontinuous axial tube.
5"
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Czarnockia obliqua n.sp.
(Text-fig. 20B; PI. VII, Fig. 14)
Holotype: Specimen 1. G. No. 163d, II, 62, from the collections of the Geological Institute in Warsaw (Text-fig. 20B).
Type horizon: Wocklumeria beds (according to a label, prepared by J. Czarnocki).
Type locality: Kowala near Kielce.
Derivation of the name: Lat. obliquus = oblique, on account of a very oblique
position of calyx.

Diagnosis. - Czarnockia with a bilateral symmetry, shaped like
a strongly bent cone with a very wide calyx and septal index = 26X2I14.
Axial tabulae vesicular, vertical, periaxial, developed on one (convex) side
only, vesicular and horizontal.
Material. - Four rather poorly preserved specimens. Two well-preserved with its proximal end in the neanic stage and with calyx. The
rests are only edges of calyxes or periaxial tabularia. Eleven peels were
made.
Description. - Coral horn-shaped, 30 mm long' 18 mm in longest
diameter. Calyx 22 mm deep on the concave side. Fine growth wrinkles
are visible on the surface. On the convex side the edge of calyx raised high
and, on the concave side, descends as low.
Transverse section. Section was made 9. mm above. the proximal end
on the concave side of the coral. In this place, 26 septa of two different
length occur with a diameter of 14 mm. Major septa are long on the
convex side. In some places, major septa are connected together to form
a phyllotheca and in some others, a cyatotheca of a rather narrow axial
tube. Minor septa, appearing late and cyclically, occur in the form of
narrow slats on the convex side, whereas they are not yet visible on the
concave side.
Longitudinal section. Periaxial tabulae horizontal, vesicular, forming
a wide zone on the convex side and hardly visible on the concave side.
On the boundary between the axial and periaxial tabularium, they have
a thick deposit of stereoplasma. Axial tabulae vertical, vesicular, varying
in size with globular accessory plates.
Ontogeny. - Two polished sections of young, early-neanic development
stages were examined. With a diameter of 2.3 mm, about 6 protosepta
bent around the axis and forming a phyllotheca, are discernible in the
holotype. In another specimen (No. Tc-3/2605), 14 septa, arranged according to the formula ~ : ~ +6 are discernible on a thin section 4.3 mm in
diameter. In this specimen, there are already two metasepta each in the
cardinal and countercardinal quadrants. Axial tube L3 mm in lumen
is surrounded by phyllotheca.
Remarks. - The species des~ribed above differs from Czarnockia
simplex n.sp. in larger dimensions, a more complex internal structure
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pariaxial tabulae.
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Occurrence. - Poland: Gal~zice (Bes6wka), beds 2 and 1; Kowala,
trench III; Wocklumeria beds, Upper Famennian, costatus Zone.

B2
Fig. 20. - A Czarnockia simplex n.gen., n.sp.: AI longitudinal section with a discontinuous axial tube, vesicular, strongly oblique tabulae, A 2 transverse-oblique section
with complete major and minor septa and phyllotheca (Gal~zice, bed 2; Z.Pal.P.
Tc No. 3/2176), holotype.
B Czarnockia obliqua n.gen., n.sp.: B I transverse, slightly oblique section of a half
of corallite, complete major and minor septa, a discontinuous phyllotheca around
axial tube, B 2 longitudinal section with a wide, vertical axial tabularium, with
a thick internal wall separating periaxial tabularium, having horizontally arranged,
vesicular tabulae, from axial tabularium (Kowala; I. G. No. 163d, II, 62), holotype.
C Neaxon subcylindricus n.sp.: C I longitudinal section with a wide axial tube,
C 2 ' transverse oblique section with phyllotheca around the tube (Gal~zice, bed 2;
Z.Pal.P. Tc No. 3/2169).
All X 2

Czarnockia simplex n.sp.
(Text-fig. 20A)
Holotype: Specimen Z.Pal.P.Tc No. 3/2176; Text-fig. 20A.
Type horizon: Upper Famennian, costatus Zone.
Type locality: GalE:zice (Bes6wka), bed 2.
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Derivation

of

the

name:

Lat.

simplex

= simple, after a simple internal

morphology.

Diagnosis. - Axial tube discontinuous; axial tabulae irregular, steeply
arranged; periaxial widely spaced, horizontal; major septa long, minorvery short.
Material. - Three very poorly preserved specimens. Three peels.
Description. - Corallites horn-shaped, 25 mm long, proximal end
not preserved. Calyx vertical, its bottom flat and wide, edges sharp.
Transverse section. A thick wall is visible in a fragmentary section.
Major septa long, their axial ends bent to each other. Minor septa in
the form of short, sharp slats. Numerous sections of thin tabulae.
Longitudinal section. Tabularium vertical, particularly in the distal
part of corallite; periaxial tabulae horizontal. Walls thick, axial tube
discontinuous.
Remarks. - This species differs from C. obliqua n.sp. in smaller
dimensions, less complex structure, by the lack of thick coating of
stereoplasma on the inner row of periaxial tabulae.
Occurrence.:- Poland: Gal~zice (Bes6wka), bed 2; Kowala, trench II,
Upper Famennian, costatus Zone.
Subfamily Guerichiphyllinae n.subfam.
Genera assigned: BlothrophyHum Billings, 18'59, in Giirich, 1896; GuerichiphyHum n.gen.

The subfamily is named after the typical genus.
Stratigraphic and geographic range: Middle Devonian-Famennian of Poland.

Diagnosis. - See Fedorowski (1965, p. 345). The present author adds
to his diagnosis that the microstructure of the wall is lamellar-wavy
and that of septa -lamellar.
Remarks. - The present author erected a new subfamily, Guerichiphyllinae. Due to a similar ontogeny during which a stereocolumella
occurs in early stages and is replaced later by a phyllotheca surrounding
the axial tube and persisting, if only partly, up to the ephebic stage
inclusively, this group is assigned to the family Laccophyllidae Grabau.
A Givetian species Blothrophyllum skalense Giirich was assigned by
Fedorowski (1965) to the subfamily Blothrophyllinae Stumm, 1949. The
ontogeny of the latter subfamily is unknown, whereas that described by
Fedorowski (1965, pp. 347-348) is in principle identical with the ontogeny,
traced by the present author in G. kowalense n.sp. The Givetian corals,
described as Blothrophyllum Giirich non Billings, belong, therefore, also
to the subfamily Guerichiphyllinae n.subfam.

FAMENNIAN TETRACORALLOID AND HETEROCORALLOID FAUNA

71

Genus Guerichiphyllum n.gen.
(Type species: GuerichiphyHum skalense (Giirich, 1896»
1896. Blothrophyllum; G. Giirich, Das Palaeozoicum..., p. 173.
1965. BlothrophyHum; J. Fedorowski, Lindstroemii<:lae..., p. 346 (cum synonymy).
Derivation of the name: named after Georg Giirich, who greatly contributed
to the knowledge of the palaeontology of the Holy Cross Mountains.
Species assigned: BlothrophyHum skalense (Giirich, 1896); B. skalense vesiculatum
Fedorowski, 1965; GuerichiphyHum kowalense n.sp.; G. parvum n.sp.; G. concavum
n.sp.
Stratigraphic and geographic range: Middle Devonian-Famennian of Poland.

Diagnosis. - As in the subfamily Guerichiphyllinae n.subfam.
Remarks. - Pedder (1967, p. 113) believes that a certain similarity
exists between Blothrophyllum Billings and Blothrophyllum sensu
Gurich, but that it is caused by the phenomenon of homeomorphy rather
than by the relationship.
Guerichiphyllum kowalense n.sp.
(Text-fig. 21)
Holotype: Specimen LG. No. 163h, II, 62; Text-fig. 21.
T1Jpe horizon: Upper Famennian, Wocklumeria beds (according to J. Czarnocki).
Type locality: Kowala near Kielce.
Derivation of the name: kowalense - after the village of Kowala where the

holotype was found.

Diagnosis. - Guerichiphyllum with a septal index nld = 22/15. Septa
short and, during the ontogeny, thickened particularly on the counterseptum side. Minor septa reduced to slats. Cardinal septum, shortened
during the ontogeny to a small fragment, is situated in cardinal and
tabular fossula. Lonsdaleoid vesicles and dissepiments widely spaced,
vertically disposed.
Material. - One well-preserved specimen, of which 16 peels were
made, and one fragmentary specimen.
Description. - A solitary coral conical, slightly bent, several times
contracted (as a result of rejuvenescence), 24.3 mm long, 16 mm in
diameter at the distal end and attached with a widened proximal end.
In addition to fine growth wrinkles, strong, transverse annulations are
visible on the surface. Calyx not preserved.
Transverse section. In the ephebic stage, with a diameter of 15 mm,
the number of septa amounts to 22. They are short, thin, in some places
thickened and interrupted by wide lonsdaleoid vesicles. Minor septa
occur, in the form of slats, in the septotheca. Wall undulated. Probably,
due to local destructions of wall, the very short cardinal septum is
invisible.
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Longitudinal section. Tabulae wide, axially flat, trapezoid. Additional
plates are visible on the bend. Marginal vesicles and dissepiments in 1-2
rows vertical.
Ontogeny (Text-fig. 21 a-h). - Development slow with ephebic stage
realized 10 mm above the base. 1) Nepionic stage. Structure obscured
by an amorphous stereoplasma. 2) In the next stage (on a damaged
corallite), only bent axial ends of septa, forming phyllotheca, are visible.

Fig. 21. - GuerichiphyHum kowaLense n.gen., n.sp.: a-d serial transverse sections,
neanic stage, with complete major septa (minor septa lacking) and a thin cardinal
septum situated in fossula; e-h transverse sections, ephebic stage with short
cardinal septum, lonsdaleoid vesicles and minor septa; i transverse section of a late
ephebic stage with large lonsdaleoid vesicles; j longitudinal section with trapezoidal
tabulae and vertical vesicles; k a diagrammatic drawing of a shape of coral
(Kowala, WockLumeria zone; 1. G. No. 163h, II, 62), holotype.
a-j X 1.5, k nat. size

3) With a diameter of 6 mm, 16 septa make up a phyllotheca. Septa of
countercardinal quadrants short, all parts of corallite thickened. Cardinal
septum, as long as adjoining metasepta, situated in a wide cardinal
fossula and tabular fossula. 4) All skeletal elements continue to be thick
except for a thin cardinal septum. Septal and tabular fossulae distinct.
With a diameter of 6.7 mm, there are 16 septa. 5) Diameter - 8 mm,
16 septa. Cardinal quadrants more progressive, partly free of 9tereo-
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plasma. Cardinal septum short. 6) Diameter -11 mm, 21 septa. Cardinal
septum yet more shortened. Phyllotheca still present. Septa of countercardinal quadrants short. 7) Diameter -11 mm, 21 septa. Further
reduction of stereoplasma and shortening of cardinal septum. The first
lonsdaleoid vesicles appearing. Knobs of minor septa visible. 8) Diameter12 mm, 22 septa. Phyllotheca still present in countercardinal quadrants.
Cardinal septum in the form of a short slat. Lonsdaleoid vesicles. Minor
septa.
Remarks. - Since in the nepionic stage, there is probably a stereocolumella and, later on, axial tube, the morphogenesis is on the whole
similar to that of Givetian G. skalense (Giirich) described by Fedorowski
(1965). In the specimens described by Fedor6wski, during the early
ontogeny, the phyllotheca occurs for a very short time, and then is
replaced by the stereotheca, whereas in the Famennian specimens, the
phyllotheca persists almost over the entire morphogenesis. The bend of
axial ends of septa, inflected to each other, is visible in some places even
in the ephebic stage. G. kowalense n.sp. differs from G. skalense (Giirich)
and its variety, G. skalense vesiculosum (Fedorowski) in the following
characters: 1) in the Famennian specimen, minor septa are considerably
atrophied and in the Givetian specimens - still conspicuous; 2) the
deposit of stereoplasma in Givetian specimens is predominant in cardinal
quadrants and in the Famennian specimen - in countercardinal
quadrants.
Occurrence. - Poland: Kowala, Wocklumeria beds, Upper Famennian;
Kielce (Kadzielnia quarry), exposure II, bed K, Lower Famennian,
quadrantinodosa Zone.

Guerichiphyllum parvum n.sp.
(Text-fig. 22 A-C; PI. III, Fig. 1)
Holotype: Specimen Z.PaI.P.Tc No. 3/832; Text-fig. 22' B.
Type horizon: Lower Famennian, quadrantinodosa Zone.
Type locality: Kielce (Kadzielnia quarry), exposure II, bed D.
Derivation of the name: Lat. parvus = small, after small dimensions of the

corallites.

Diagnosis. - Guerichiphyllum with a septal index of 16/5. Minor septa
not entering the lumen. Lonsdaleoid vesicles widely spaced. Axial ends
of septa slightly thickened.
Material. - Sixteen fragments of specimens, without calyx and mostly
without proximal end. Fifty two peels of longitudinal and transverse
sections were made.
Description. - Corallites small, bent at an obtuse angle, with a smooth
epitheca and wide talon. The holotype, damaged at its distal end, is 7 mm
long, 7 mm in longest diameter. Talon 5 mm in longer diameter.
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Transverse section. Specimens oval in transverse section. Major septa
long but not reaching axis. Their axial ends are bent towards each otherform a discontinuous phyllotheca, and are somewhat thickened. Cardinal
septum, slightly shortened, is situated in a wide, open fossula. Minor
septa strongly reduced, embedded in the wall.

c

Fig. 22. - GuerichiphyHum parvum n.gen., n.sp.: A 1 -A 3 successive transverse
sections, early-neanic stage, protosepta fused by pairs to form a phyllotheca, talon
wide (Kadzielnia II, bed K; Z. Pal. P. Tc No. 3/1084), X 1.5; B1-Bs successive
transverse sections, ephebic stage, cardinal septum gradually shortening, fossula
present, phyllotheca discontinuous, B 6 longitudinal section, tabulae trapezoidal,
vesicles lonsdaleoid (Kadzielnia II, bed D; No. 3/832'), holotype, X 3; C transverse
section of a mature individual (Kadzielnia II, bed K; No. 3/957), X 3.

Longitudinal section. Section far from complete, but diagnostic
characters visible. Axial tabulae flat, on the margins mildly bent
downwards, with accessory plates. Periaxial tabulae vesicular. Marginal
vesicles and dissepiments widely spaced, vertical.
Variability range very wide, expressed in different lengths of septa,
more or less continuous phyllotheca, length of cardinal septum, as well
as size and number of lonsdaleoid vesicles.
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Ontogeny (Text-fig. 22A,' B1-B s). - N epionic stage not preserved. In
the early-neanic stage talon wide, large. Close to it, the proximal end
of corallite 0.9 mm in diameter, round in cross section, surrounded by
a thick wall. Six protosepta, connected in pairs, form a discontinuous
phyllotheca. The next continually early-neanic stage has already 8 septa
which form a discontinuous aulos. Proximal end is continually separated
from talon by a thick wall. In a series of successive cross sections of the
ephebic stage, the following changes may be observed: 1) marginal
vesicles appear gradually and increase their size; 2) cardinal septum,
situated in a wider and wider fossula, gradually shortens.
Remarks. - G. parvum n.sp. differs from G. kowalense n.sp. in the
following characters: major septa are thin, bent and slightly longer;
minor septa yet more atrophied, all skeletal elements poorly developed,
bent, thin.
Occurrence. - Poland: Kielce (Kadzielnia quarry), exposure II, beds
N, L, K and D and a dump; exposure III, beds 41 and 26, Lower Famennian, quadrantinodosa Zone.
Guerichiphyllum concavum n.sp.
(Text-figs. 23 A-D, 24 A, C, D; PI. VIII, Figs. 8, 11)
Holotype: Specimen Z.Pal.P. Tc No. 3/1392; Text-fig. 23 A.
Type horizon: Lower Famennian, quadrantinodosa Zone.
Type locality: Kielce (Kadzielnia quarry), exposure II, bed K.
Derivation of the name: Lat. concavum = concave, after concave tabulae.

Diagnosis. - A subcylindrical or horn-shaped Guerichiphyllum, with
septal index of 18/10 and almost completely reduced minor septa.
Lonsdaleoid vesicles strong, in some cases less strongly developed. Axial
tabulae somewhat concave, periaxial tabulae and lonsdaleoid dissepiments
vertical.
Material. - Twenty one corals, mostly without proximal ends and
with a damaged calyx. Thirty three peels and 2 thin sections were made.
Description. - Corallites solitary, subcylindrical, mostly wide, hornshaped, irregularly bent, displaying rejuvenescence. Elongate interseptal
ridges visible through a horizontally striated epitheca. Talon small,
proximal end slightly deflected. Calyx bell-like, with a sharp edge and
plano-convex bottom.
Transverse section. Epitheca thin, with lonsdaleoid vesicles, different
in size and occurring in one or, here and there, in three verticils. Septal
indices: 20/10, 18/9.6 and 18/10. There are septa of only one length which
in some places are set on the wall, in some others are separated from
it or form only short crests on the internal ring of lonsdaleoid vesicles.
Minor septa are almost completely reduced. Axial ends of septa may be
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slightly thickened, inclined to each other and here and there forming
a phyllotheca. Cardinal septum does not distinguish itself in length.
Longitudinal section. Bottom of calyx flat and wide or narrow because
of tabulae which may be either flat or concave. Lonsdaleoid vesicles
and dissepiments arranged in 1-3 vertical rows. Accessory plates occur
on tabulae.

A,
Fig. 23. - GuerichiphyHum concavum n.sp.: Al transverse section with many
lonsdaleoid vesicles, crowded sections of dissepix:nents and traces of minor septa,
A 2 longitudinal section with a wide dissepimentarium and narrow tabularium (Kadzielnia I, bed 1; Z. Pal. P. Tc No. 3/1392), holotype, X 1.5; B I transverse section,
B 2 longitudinal section (Kadzielnia I, bed 3; No. 3/640), X 1.5; C I transverse section
with a wide verticil of 10000sdaleoid vesicles, C 2 longitudinal section with an
irregularly arranged tabularium (Kadzielnia G; No. 3/220), X 1.5.

Variability range very wide. The shape of corals and all skeletal
elements are variable. Specimens may be either slender, subcylindrical
or short, wide, irregularly bent. The number and size of lonsdaleoid
vesicles, length of septa and spacing of axial and periaxial tabulae are
also variable. Some tabularia are markedly concave, some others similar
to those in GuerichiphyHum parvum n.sp.
Ontogeny (Text-fig. 24 A 1 -A 4 ). -1) Early-neanic stage. Diameter2 mm, 8 septa; a small, damaged aulos. 2) Mid-neanic stage. Diameter4 mm, 12 septa, discontinuous aulos and incipient talon. 3) Ephebic
stage - as in the description of the transverse section (p. 75).
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Fig. 24. - A, C-D GuerichiphyHum concavum n.gen., n.sp.: AI-At a sedes of
successive ontogenetic stages, Al early neanic stage, A 2-A 3 neanic stage with a talon,
At ephebic stage, As longitudinal section (Z. Pal. P. Tc No. 3/1392), holotype, X 3; C I
transverse section, late neanic stage, C 2 transverse section, ephebic stage (No. 3/1381),
X 3; D1 transverse section of a talon overgrowing Kozlowskinia flos n.sp., D 2 transverse section, ephebic stage (No. 3/1496), X 3.
B Gorizdronia profunda tenuis n.gen., n.subsp.: B I -B6 a series of successive
ontogenetic stages (No. 3I17~6), X 2.
E KietcephyHum sp.: E 1 longitudinal-tangential section, E 2 longitudinal section,
(No. 311496), X 3.
A, C-E Kadzielnia II, bed K; B Kadzielnia III, bed 43
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Occurrence. - Poland: Kielce (Kadzielnia quarry), exposures G; I,
beds 3-1; II, beds M, Land K; III, beds 48, 46 and 43; dump: Lower
Famennian, quadrantinodosa Zone.
Subfamily Friedbergiinae n.subfam.
Derivation of the name: after the genus Friedbergia n.gen.
Genera assigned: one genus only, Friedbergia n.gen.
Stratigraphic and geographic range: Upper Famennian of

the Holy Cross

Mountains.

Diagnosis. - The same as that of the unique genus.
Remarks. - Due to the presence of axial tube which, in the neanic
stage, is surrounded by phylotheca, the genus described is assigned by
the present writer to the family Laccophyllidae. The introduction of the
new subfamily is justified by its characteristic morphogenesis.
Genus Friedbergia n.gen.
(Type species, by monotypy: Friedbergia bipartita n.sp.)
Derivation of the name: in honour of the late Professor Wilhelm Friedberg

Poznan, Poland.
Species assigned: one species only, F. bipartita n.sp.
Stratigraphic and geographic range: Upper Famennian, Kowala near Kielce.

Diagnosis. - Solitary corallites which, in their youth, have thick septa
in cardinal quadrants and thin, bent around the axis and forming aulosin countercardinal quadrants. Countercardinal quadrants are separated
from cardinal quadrants by a partition formed by thick alar septa.
Cardinal septum short, thick, situated in an open fossula, countercardinal
septum long, thin and also in an open fossula. In the ephebic stage,
cardinal septum elongate, thin and in an open fossula and countercardinal
septum equalling other septa of countercardinal quadrants and forming,
together with them, aulos orstereotheca. Bilateral symmetry persists
throughout the morphogenesis. Minor septa embedded in the wall.
Microstructure of the wall lamellar, of septa -lamellar fibrous.
Remarks. - The specimen, which makes up a basis for the new
subfamily and the new genus, has an aulos which, on the side of
countercardinal quadrants, persists throughout the morphogenesis.
A similar aulos occurs in Guerichiphyllum n.gen. (G. kowalense n.sp.
and G. parvum n.sp.). The following differences are, however, observed
between these two genera: 1) in Guerichiphyllum n.gE:m. the thickened
septa are those in countercardinal quadrants, whereas in Ftiedbergia
n.gen. - those in cardinal quadrants; 2) Guerichiphyllum n.gen. has
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lonsdaleoid vesicles and Friedbergia n.gen. - complete septa; 3) in
Guerichiphyllum n.gen., during the ontogeny, cardinal septum is an
element which becomes shortened and in Friedbergia - countercardinal
septum; 4) in Guerichiphyllum n.gen., coral is not divided into two parts
by long, thick alar septa. In having some stronger septa, protosepta and
metasepta, this genus is similar to such representatives of the family
Polycoeliidae Roemer, 1883 as Pycnocoelia Schindewolf, 1952 and Majchelasma Fomitshev, 1953, which· however, have stronger cardinal, countercardinal and alar septa, whereas in Friedbergia n.gen. all major septa in
cardinal quadrants and alar septa are stronger.

Friedbergia bipartita n.sp.
(Text-fig. 25)
Holotype: LG. No. 163 i, II, 62; Text-fig. 25.
Type horizon: Wocklumeria beds (according to J. Czarnocki), Upper Famennian,
costatus Zone.
Type locality: Kowala near Kielce.
Derivation of the name: Lat. bipartita = bipartite, after a distinct separation
of cardinal quadrants from countercardinal ones.

.

Diagnosis. - A Friedbergia which with a diameter of 8.2 mm has
26 septa.
Material.- One well-preserved and one fragmentary specimen.
Description. - A subcylindrical coral with talon. Calyx de~p, with
sharp edges. Proximal end slightly inclined towards talon. Narrow septal
grooves are visible on a somewhat worn off epitheca. Length 12.6 mm,
longest diameter 7.8X8.5 mm.
Transverse section oval. Wall thick, minor septa slightly projecting
from it. Major septa thick, particularly in countercardinal quadrants,
having rhopaloid axial ends which form a stereo- or phyllotheca,
especially in countercardinal quadrants. Septal index, 2417.8X6.5.
A distinct acceleration is marked in countercardinal quadrants. Septal
formula: ::: +6. Cardinal septum longer than others but thin and
situated in an open fossula. Alar septa also slightly stronger than the
remaining major septa. Counterseptum equalling adjoining septa. Sections of a few tabulae are visible.
Ontogeny (Text-fig. 25 a-f) very complex, was examined in 25 serial
peels. The entire morphogenesis took place up to a height of 7.6 mm
above the base. 1) Diameter of the coral- 3.2 mm, talon wide. Only two
septa are visible in countercardinal quadrants, i.e. a counterseptum and
a counterlateral septum. Septa long, parallel. 2) Diameter - 5.8 mm.
Cardinal quadrants transversally elongate. Thick, short, macelike septa
are visible. These are: a cardin'al septum slightly longer than the adjoin-
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Fig. 25. - Friedbergia bipartita n.gen., n.sp.: a-g a series of successive sections;
a nepionic stage with counterseptum and counterlateral septum, with a wide
talon overgrowing some rodlike object; b-e neanic stage, a long and thin
counterseptum situated in a wide fossula, phyllotheca present, in cardinal quadrants
thick septa, cardinal septum in fossula, f-g ephebic stage with a long cardinal
3€ptum in fossula (Kowala, Wocklumeria beds; 1. G. No. 163i, I:l, 62), holotype;
X 3.5.

ing ones, next to each of them two metasepta and long alar septa which
separate cardinal from countercardinal quadnmts. In countercardinal
quadrants, there are visible thin, long septa: two counterlateral septa,
parallel to the counter septum and, already existing, one and two metasepta. Counterseptum situated in a wide fossula. 3) Diameter - 8.3 mm.
Cardinal quadrants elongate. Septa elongate likewise. Cardinal septum
accentuated by adjoining septa which slightly deflected, form a wide
fossula. Alar septa continue to form a barrier between cardinal and
countercardinal quadrants. Septa of countercardinal quadrants thin and
long. Counterseptum long, situated in an open fossula; adjoining septa
with axial ends bent to each other form a continuous aulos. 4) Diameter8.1 mm. The reduction of stereoplasma progressing in cardinal quadrants
and particularly on alar septa. Cardinal septum somewhat longer. 5) Longer diameter - 7 mm, 22 septa; continuous reduction of stereoplasma
on alar septa and cardinal quadrants. Feathery arrangement of septa
in cardinal and radial in countercardinal quadrants. Aulas persisting in
countercardinal quadrants, counterseptum shortens. 6) Longer diameter-
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8.3 mm, 24 septa. Axial tube and its wall in the form of aulos or stereotheca exist continuously. Only septa of cardinal quadrants partly free.
Cardinal septum long, situated in an open septal fossula. An outline of
tabular fossula is also visible.
Remarks. - The corallite illustrated by R6zkowska (1967, Pl.1, Fig. 8)
belongs to -the described species.
Occurrence. - Poland: Kowala, Wocklumeria horizon, costatus Zone,
Upper Famennian.
Family Amplexocariniidae Soshkina, 1941 emend.
Genera assigned: Amplexacarinia Soshkina. 1928; Nalivkinella Soshkina. 1939;
Gorizdronia n.gen.

Diagnosis. - Solitary, rarely budding corals with an axial tube whose
wall makes up a cyatotheca formed by axial or periaxial tabulae. Microstructure of wall lamellar-wavy, of septa -lamellar.
Remarks. - Corals, whose septa. reach cyatotheca. Le. the wall of
axial tube formed by axial or periaxial tabulae, are assigned by the
present author to this family. Cyatotheca either may occur throughout
the ontogeny (in Amplexocarinia) or disappears, in the late-neanic stage,
on the side of cardinal quadrants (in Nalivkinella); in Gorizdronia n.gen.,
it occurs only in the early- and mid-neanic stages, its traces are only
observed above.
Genus Amplexocarinia Soshkina, 1928
(Type species: Amplexocarinia muralis Soshkina, 1928)
A detailed synonymy. given by Schouppe & Stacul (1959, p. 294) is supplemented
below by the present writer by new items and those,' from Polish and Soviet
literature, which were unknown to these authors.
1841. Amplexus; J. Phillips, Figures..., p. 8.
1896. Diphyphyllum; G. Giirich, Das Palaeozoicum..., p. 187.
1904. Diphyphyllum; D. Sobolev, Devonskie otlozenija..., p. 45.
1941. Amplexocarinia; E. D. Soshkina, T. A. Dobroljubova, & G. Porfiriev, Permskie... , p. 92. partim.
19'59. Amplexocarinia; A. v. Schouppe & P. Stacul, Saulchenlose... , p. 293, partim.
1960. Amplexocarinia; W. J. Sando, A description.... p. 166.
1960. Depasophyllum; E. C. Stumm, New rugose corals... , p. 162.
1962. Amplexocarinia(?); H. Fltigel & B. Free. Laccophyllidae.... p. 242.
1962. Amplexocarinia; E. D. Soshkina, T. A. Dobroljubova & N. V. Kabakovitsh,
1963.
1963.
1964.
1965.

Pod:klass..., p. 321.
S. Smith & H. D. Thomas, On Amplexus.... p. 161.
G. E. de Groot, Rugose corals... , p. 15.
C. L. Rowett & P. K. Sutherland, Wapanucka ... , p. 23.
J. Fedorowski, Lindstroemiidae..., p. 350.

Amplexocarinia;
Amplexocarinia;
Amplexocarinia;
Amplexocarinia;
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Species assigned: Since the authors mostly do not present the morphogenesis
and inaccurately determine the structure of the wall of axial tube, it is difficult
to state which of the species, assigned so far to Amplexocarinia, certainly belong
to this genus. In addition to the type species, Le. A. muratis Soshkina, 1928, the.
present writer assigns to it the following species: A. tortuosa (Phillips, 1841);
A. jonkeri Koker, 1924; A. heimoi Heritsch, 1936; A. geyeri Heritsch, 1939; A. subtilis
Schouppe & Stacul, 1959; A. composita Schouppe & Stacul, 1959; A .. wagneri de
Groot, 1963.
Stratigraphic and geographic range: An accurate range is given by de Groot
(196'3, p. 15). In Poland, Amplexocarinia occurs in Givetian and Famennian of the
Holy Cross Mountains.

Diagnosis. - See Schouppe and Stacul (1959, p. 294). Microstructure
of the wall and of the septa is lamellar.
Remarks. - Schouppe & Stacul (1959) present an exhaustive discussion of the structure of the wall of axial tube. This wall is a cyatotheca of a basal origin. Determining it as an aulos is incorrect (Heritsch,
1933; Schindewolf, 1942; Wang, 1950; Hill, 1956). Amplexocarinia is
similar to Nalivkinella, but there are also the following differences:
I
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Amplexocarinia muralis Soshkina, 1928
(Text-figs. 26 A-G; 27-29; PI. III, Figs. 5, 8, 9; PI. VIII, Fig. 6)

Material. - About 230 specimens, free or embedded in limestone.
Many of them well-preserved, but proximal end together with the
nepionic stage preserved only in few cases. 109 peels and 28 thin
sections.
Description. - The largest specimens reach 18 mm in length and, on
the average, 7-8 mm in diameter. These are mostly dumpy, bent corallites,
with talon raised high along the wall. Calyx with a sharp edge, steep
walls and bottom flat or raised axially in the form of a ring. On the
convex side, proximal end is shaped like a spur, strongly deviating from
talon. Talon elliptical or groovelike. Its longer diameter is equalling the

FAMENNIAN TETRACORALLOID AND HETEROCORALLOID FAUNA

83

Fig. 26. - A mplexocaTinia mUTatis Soshkina: A nepionic stage, protosepta fused
axially (Kadzielnia I, bed 3; Z. Pal. P. Tc No. 3/8119), X 6; B 1-B 6 a series of
transverse sections presenting the ontogenetic development of a coral which
overgrows another coral, B 1 nepionic stage, B 2 -B 3 early-neanic stage, B 4 -Bs late-neanic stage, B 6 ephebic stage (Kadzielnia G; No. 3/15), B 1 X 5.4, B 2 -B 6 X 2.6;
C 1-C2 transverse sections, early-neanic stage, C 3 ephebic stage, C 4 longitudinal
section with axial tube surrounded by cyatotheca (Kadzielnia I, bed 2; No. 3/57'9)
X 2.7; D 1 -D 2 transverse sec;tions, mid-neanic stage, D 3 late-neanic stage with a wide
talon (Kadzielnia I, bed. 2; No. 3/4(2), X 3.4; E longitudinal section with a typical
structure of tabularium, axial tabulae rectangularly broken. periaxial obliquely
descending outwards (Kadzielnia I, bed 2; No. 3/542), X 3.4; F early neanic stage
with a wide talon (Kadzielnia, the dump, No. 3/1665, X 2; G transverse section of
a corallite with a peripheral budding started, a new epitheca of the bud and
coenogenetic vesicles situated on the periphery (Kadzielnia G; No. 3/25), X 2.7.

diameter of the distal end in the ephebic stage. Horizontal, periodically
repeated annulations, running obliquely towards talon, are only visible
on a smooth, thick epitheca. After getting detached of epitheca, broader
and narrower furrows are visible which correspond to septa with two
different lengths. Cardinal septum is situated on the side of talon, minor
septa appear cyclically.
Transverse section in the ephebic stage. Corallite round, epitheca
thickened by the deposit of stereoplasma on the internal surface. Major
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septa thin, have triangular bases of the epithecal orIgm. Their length
equals about a half of the radius. Minor septa rarely enter the lumen.
Cyatotheca thin and, in the place of its contact, with axial end of septa,
concave. Septal index given in Text-fig. 29A. The ratio of the diameter
of axial tube to that of corallite amounts to about 2:1 (Textfig. 29B.
Longitudinal section. Axial tabulae trapezoidal, bent at a right or
obtuse angle and resting on underlying tabulae or, less frequently,
complete and resting with its peripheral end on the wall. Periaxial
tabulae obliquely inclined downwards and outwards. They are differently
spaced. There are 4-7 axial and 5-8 periaxial tabulae distributed over
a stretch of 5 mm.
Variability. - Despite a very simple structure, there is a considerable
variability. Corallite may be slender or dumpy with a high or low and
wide or narrow talon. Variable are also the length and thickness of major
septa, degree of the conspicuousness of minor septa and diameter of axial
tube.

B

Fig. 27. - Amplexocarinia muralis Soshkina: A I -A 6 successive transverse sections,
Al mid-neanic stage, A z-A 4 late-neanic stage, As ephebic stage with short minor
septa, A 6 longitudinal section (Kadzielnia G; Z. Pal. P. Tc No. 313), X 3; B a diagrammatic drawing of a coral (Kadzielnia G; No. 3/0W2) , nat. size.

Ontogeny was studied in many specimens (Text-fig. 26 A, B, C 1 -C 3 ,
D, F). The following stages were distinguished: 1) Nepionic stage. Six
protosepta contact stereocolumella. Diameter of proximal end amounts
to 0.7 mm. Talon absent. 2) Early-neanic stage. Diameter of proximal
end -1.3X2.3 mm, longer diameter of talon - 6 mm, diameter of axial
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tube - 0.6 mm, number of septa - 6-8. Between proximal end and talon
wall is continuous. 3) Mid-neanic stage. The wall separating talon from
proximal end disappears, but cyatotheca persists. Diameter of proximal
end - 2.3-3.0 mm, of axial tube -1.4 mm, longer diameter of talon4 mm, number of septa - 9-11. 4) Late-neanic stage. Axial tube extends
and occupies part of talon. Its diameter amounts to 3.5 - 5 mm, length'
of proximal end together with talon - to 7 mm, number of septa - to
14-15. 5) Final-neanic stage. Talon continues to occur and, consequently'
the cross section through the corallite is elongate, elliptical. Wall of axial
tube closed. Diameter of coral- 4.2X5 m or even 4.5X6 mm. Diameter
of tube - 2.5X3 mm. Number of septa -14-15. 6) Early-ephebic stage
was presented together with the description of the transverse section
(p. 83). Morphogenesis, progressing slowly, persists up to a height of
4 mm.
When the larva overgrows another corallite and does not excrete an
elongate talon, the development becomes arrested since stage 3 is not
formed and, sometimes, stage 4 is lacking.
Budding is a rare phenomenon (Text-fig. 26G) which was found in
8 specimens only. Bud is developed on the side of talon. A new wall
separates it from the budding corallite. A "cenogenetic" dissepimental
tissue appears in the separated part.

Fig. 28. - Amplexocarinia muralis Soshkina: Al transverse section, A 2 longitudinal
section of a coral ·with long septa and narrow tabularium (Kadzielnia I, bed 3;
Z. Pal. P. Tc No. 3/415), X 2.7; B transverse section of a mature individual with
long septa and narrow tabularium (Kadzielnia G; No. 3/00), X 2.7.

Remarks. - T. A. Dobroljubova, whom Famennian specimens were
shown by J. Fedorowski during his stay in the U.S.S.R., found that
they were conspecific with A. muralis Soshkina, a species from Permian
of Ural. Famennian and Permian specimens have a similar septal index
of n/d = 15:5. In Permian specimens, axial ,tube. is slightly narrower,
but so small a difference falls within limits of an intraspecific variability,
the more so as in Famennian there also exist corals of this species which
have a narrow tube (Text-fig. 28).
Occurrence. - Poland: Kielce (Kadzielnia quarry), exposure I, beds
4-1; exposure II, beds N, L, K, J and A; exposure III, bed 46, Lower
Famennian, quadrantinodosa Zone; Gal~zice, bed 2; Kowala, trench IV,
Upper Famennian, costatus Zone; U.S.S.R., Ural, Lower Permian.

n
19

A
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Amplexocarinia obliqua n.sp.
(Text-fig. 30 A-G; PI. III, Figs. 6-7; PI. VII, Fig. 10)
Holotype: Specimen Z.Pal.P. Tc No. 3/465; Text-fig. 30 C.
Type horizon: Lower Famennian; quadrantinodosa Zone.
Type locality: Kielce (Kadzielnia quarry), exposure I, bed 2.
Derivation of the name: Lat. obliquus = oblique, after obliquely

disposed

calyx and tabularium.

Fig. 30. - Amplexocarinia obliqua n.sp.: Al transverse section, mid-neanic stage,
A 2 ephebic stage with thick major and conspicuous minor septa, A 3 longitudinal
section (Kadzielnia I, bed 3,; Z. Pal. P. Tc No. 3/716), X 3.4; B I -B 2 transverse
secUons, mid-neanic stage, B 3 late-neanic stage with a long, rectangular talon, B 4
transverse section of calyx with thick major and minor septa (Kadzielnia I, bed 3;
No. 3/667), X 4.6; C I transverse section, early-ephebic stage, C 2 ephebic stage, C 3
longitudinal section, axial tabulae oblique (Kadzielnia II, bed 2; No. 3/465),
holo,type, X 2.7; D transverse section of a mature individual with strong skeletal
elements (Kadzielnia II, bed 2, No. 3/596), X 3.4; E longitudinal section of an
individual typical of this species with oblique calyx and tabularium (Kadzielnia G;
No. 3/220, X 2.7; F longitudinal section of a corallite with a bud vertically
projec,ting from an oblique tabularium (Kadzielnia I, bed 1; No. 3/338), X 2.7;
G a diagrammatic drawing of a corallite with an oblique calyx and a bud growing
from the periphery (Kadzielnia I, bed 2; No. 3/618, X 0.6.
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Diagnosis. - An Amplexocarinia with a maximum length of 25 mm
and maximum diameter of 12 mm; number of septa -19 X 2 with
a diameter of 7-8 mm. Minor septa conspicuous. Calyx deep, oblique;
tabularium oblique.
Material. - Twenty one, mostly strongly damaged, specimens. Fifteen
peels of transverse and longitudinal sections were made.
Description. - Corallites slender, subcylindrical, slightly bent, with
proximal end deflected from talon. Talon elongate, elliptical or round.
Epitheca thick, with periodically repeated striae, running obliquely
towards talon. Calyx round, deep, situated obliquely in relation to the
longer axis of the cGrallite (at an angle of 35°). The longest diameter
amounts to 12.5X12 mm, the most frequent - to 6-7 mm. Tabular or
peripheral budding is a fairly frequent phenomenon.
Transverse section. Wall mostly thick (to 0.6 mm), major and minor
septa also thick, particularly in the ephebic stage. Septal index shown
in Text-fig. 29A, n/d mostly amounting to 16-18/6-8 mm. Axial tube
wide, rarely occupying more than a half of the diameter (Fig. 29B).
Longitudinal section. Dense axial tabulae, sometimes combined in
systems, bent at a right angle and resting on an underlying tabula. Less
frequently, they are complete and reach both or one wall only. Periaxial
tabulae are also spaced regularly and closely. At a height of 5 mm, their
number amounts to 6-9.
Variability - as judged by few specimens - seems to be fairly large.
Major septa thin or very thick and with nodes on the sides; minor septa
strongly projecting from epitheca or, here and there, lacking. Wall
of axial tube is thin and its diameter (c) may amount to: c = 1/2 d,
c < 1/2 or c> 1/2 d. The most variable are the spacing and shape of
tabulae.
Ontogeny is identical with that in A. muralis Soshkina. Preserved are
only mid-neanic stages (Text-fig. 30 B 1 -B 2 ), in which septa of the
proximal end already enter talon, late-neanic stages, in which axial tube
extends and occupies part of the lumen of talon (Text-fig. 30 B 3 ) and
an ephebic stage (Text-fig. 30 B 4 ) with a round cross section of the
corallite, which is caused by the fact that talon is not present. The
ephebic stage was presented with the description of the transverse
section. On the other hand, in the cross section through the base of
calyx, septa occur only in the form of slats on one side of the corallite..
Budding (Text-fig. 30 F, G). Bud mostly grows out of the axial part
of tabularium, is 6 mm high and raised above a high edge of calyx;
periaxial tabulae reach as far as the distal edge of calyx.
Remarks. - The new species is most similar to A. muralis Soshkina
from which it differs, however, in several characters indicated below:
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Occurrence. - Poland: Kielce (Kadzielnia quarry), exposure G;
exposure I, beds 3, 2, 1; exposure II, bed L; Lower Famennian, quadrantinodosa Zone.
Genus Gorizdronia n.gen.
(Type species: Nalivkinella profunda Soshkina, 1951, non Soshkina, 1939)
Derivation of the name: Named in memory of the late Professor Zenaida
Gorizdro-Kulczycka, Warsaw, Poland.
Species and subspecies assigned: G. profunda profunda (Soshkina, 1951), G. profunda longiseptata n.subsp., G. breviseptata (Ivania, 11965), G. profunda tenuis
n.subsp., G. geniculata n.sp.
Stratigraphic and geographic range: Frasnian of Kuzbass, Eifelian(?) Famennian
of Ural and of the Holy Cross Mountains.

Diagnosis. - Solitary corallites, displaying the phenomenon of rejuvenescence, reaching a considerable diameter (to 22 mm), and having, in
their youth, a short-lasting axial tube; septa complete, long or short;
minor septa more or less reduced; tabulae mostly complete; near
periphery conical, accessory plates. Microstructure of the wall and
septa - lamellar.
Remarks. - Specimens with a structure, described in the diagnosis,
were assigned by Soshkina (1951, p. 33; 1952, p. 66) to the genus
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Nalivkinella Soshkina. The present writer introduces a new genus,
Gorizdronia, with a type species Nalivkinella profunda Soshkina, !l951
(PI. 1, Figs. 1-5), but maintains tl).e genus Nalivkinella with a type species
Nalivkinella profunda Soshkina, 1939 non 1951. The differences between
both genera are indicated on p. 89.

.

Gorizdronia is also similar to Amplexus Sowerby, 1814. Major septa
of both these genera are amplexoid, minor septa poorly developed and
tabulae mostly complete. The ontogeny of the genus Amplexus is,
however, unknown. In the present writer's opinion, Amplexus is a primitive form, whereas Gorizdronia n.gen. represents a final phase of evolution
of some stock of Amplexocariniidae.
Gorizdronia profunda profunda (Soshkina, 1951, non 1939)
(Text-figs. 31 A-E, 34; PI. IV, Figs. 1-2)
non 1939. NalivkineHa pTofunda Soshkina; E. D. Soshkina, Verchnedevonskie ...,
p. 44, PI. 11, Figs. 91-95.
1951. NalivkineHa profunda Soshkina; E. D. Soshkina, Pozdnedevonskie... , p. 33,
PI. 1, Figs. 1-5; Text-fig. 15.
1952. Nalivkinella pTofunda Soshkina; E. D. Soshkina, Opredelitel..., PI. 2, p. 66.

Diagnosis. - A cylindrical Gorizdronia Which, with a diameter of
18 mm, has 20-28 septa. Major septa short, amplexoid, minor septa
embedded in epitheca.
Material. - About 70, mostly broken, worn off and recrystallized
specimens, with axial ends and calyces only exceptionally preserved.
Description. - Corallites medium- and large-sized, cylindrical, with
a smooth epitheca. Talon elliptical, elongate, with proximal end on its
side or tucked up under tabularium. Proximal end together with talon
have a total diameter almost equalling that of the distal end of corallite.
Beside cylindrical, thin corallites, there are also cylindrical but thick
ones. Calyx flat, contracted, flat-bottomed.
Transverse section. Corallites pauciseptal. Number of septa correlated
with diameter of the coral. Due to the destruction of septa, their number
is difficult to count. Wall of the coral smooth or undulated. Major septa
short, straight or wavy, complete. Minor septa are visible only in some
places and, in addition, only in corals with a large diameter.
Longitudinal section. Tabulae as regular as ladder rungs or incomplete - convex or flat and complete. Accessory, conical plates occur on
them.
Variability range very wide. Considerable differences in the arrangement of skeletal elements occur even in a single specimen.
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Fig. 31. - Gorizdronia profunda profunda (Soshkina): A) early-neanic stage, A 2 late-neanic stage with a wide talon (Kadzielnia II, bed L; Z. Pal. P. Tc No. 3/1314);
X 1.5; B)-B3 a series of longitudinal tangential sections showing the ontogenetic
development of a corallite, B) nepionic stage of proximal end (under talon, close
toa longitudinally sectioned tabularium), four uncovered protosepta fused axially,
B 2 -B 3 early neanic stage with axial tube and wall around proximal end, B 4
longitudinal axial section (Kadzielnia I, bed 1, No. 3/36·7a), X 2; C) transverse
section, C 2 longitudinal section of a simple structure (Kadzielnia, the dump;
No. 3/1628), X 1.5; D) transverse section, D 2 longitudinal section with a more
complex tabularium (Kadzielnia G; No. 3/19), X 1.5; E) transverse section, E 2 longitudinal section (Kadzielnia III, bed 44; No. 3/1816), X 1.5'.

Ontogeny (Text-fig. 31 A-B). -1) Nepionic stage. Larva of the
specimen attached itself to a crinoid and excreted proximal end 1.2 mm
in diameter and six protosepta connected axially. 2) Early-neanic stage.
Proximal end 1.5 mm in diameter, axial tube - 0.5 mm. Diameter of the
whole coral amounts at the proximal end to 10 mm and the diameter
.of distal end - to 9 mm. Coral subcylindrical. 3) Early-neanic and mid-
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-neanic stages of a coral with a large talon. In early stagos, ontogeny
is identical with that in the genus Nalivkinella (Text-fig. 6).
Remarks. - The present writer believes that G. profunda profunda
(Soshkina) from Famennian of the Holy Cross Mountains is conspecific
with the specimens, described by Soshkina (1951, 1952) from Famennian
of Ural. With a corresponding diameter of corallite, the number of septa
is almost identical: n/d= 22-2817-15 mm in the specimen from Ural as
compared with nld = 18-2217-15 mm in the specimen from Kadzielnia.
In addition, they are similar in shape and internal structure.
Occurrence. - Poland: Kielce (Kadzielnia quarry), exposure G,
exposure I, beds 3-1; exposure II, beds N, M and L; exposure III, beds
47-43, 26 and the dump; Lower Famennian, quadrantinodosa Zone.
U.S.S.H.: Ural, Famennian, (?)Eifelian.
Gorizdronia profunda longiseptata n.subsp.
(Text-fig. 32 A-E; PI. IV, Fig. 4 a, b; PI. VIII, Fig. 12)
Holotype: Specimen Z.PaI.P. Tc No. 3/1037; Text-fig. 32 D.
Type horizon: Lower Famennian, quadrantinodosa Zone.
Type ~ocality: Kielce (Kadzielnia quarry), exposure II, bed K.
Derivation of the name: Lat. ~ongiseptata- after long major septa.

Diagnosis. - A large-sized G. profunda. Major septa long, minor
vestigial. With a diameter of 7.5 mm, there are 14-19 septa. Tabulae
densely arranged, with many accessory conical plates.
Material. - Forty six damag.ed specimens without calyces, but with
proximal end only exceptionally preserved, 20 peels of transverse and
longitudinal sections were made, 2 thin sections.
Description. - In addition to large corallites, 13.2 mm in diameter,
there are smaller specimens - 9 mm in diameter. Corallites cylindrical,
with a smooth, only transversally striated epitheca. Talon elliptically
elongate. Vertical rejuvenescence.
Transverse section. Epitheca thickened on the internal side, extended
in the form of tiny, triangular socles on which septa are mounted. Septa
long, bent, not always reaching epitheca (a result of the destruction).
Minor septa appear only below the base of calyx. Between septa, the
tissue of tabulae is concentrated. Round, cross sections of accessory plates
are visible. The number of septa with a corresponding diameter of the
corals is given in Text-fig. 34.
Longitudinal section. Corallite straight, subcylindrical, with a marginal vertical rejuvenescence. Tabulae mostly complete, flat, with many
accessory plates occurring on the periphery. Many tabulae correspond to
long septa.
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Variability range wide as displayed in a specimen overgrowing thecoral Guerichiphyllum parvum n.sp. and having septa varying in length.
They are short as in G. profunda profunda and later become long and

B,

E

D,

Fig. 32. - Gorizdronia profunda longiseptata n.subsp.: A I -A 7 successive transverse
sections showing the development of a coral overgrowing GuerichiphyHum parvum
n.sp., A I -A 8 septa gradually extending, A 7 long septa (Kadzielnia II, bed K;
z. Pal. P. Tc No. 311017), X 0.7; B I -B3 serial transverse sections, B I early neanic
stage, B 2 midneanic stage with septa forming cyatho-phyllotheca and with a wide
talon, B 3 'ephebic stage of a coral with long major and short minor septa (Kadzielnia
G; No. 3/1601), X 1.5; C I -C3 transverse sections, C I -C 2 late-neanic stage, C 3 ephebic
stage (Kadzielnia II, bed L; No. 3/1381), X 1.5; D I transverse section, D 2 longitudinal
section illustrating the structure of a coral with long septa, crowded tabulae and
vesicular accessory plates (Kadzielnia II, bed K; No. 3/1037), holotype, X 0.75; E
longitudinal section of a coral displaying the phenomenon of rejuvenescence (Kadzielnia, the dump; No. 3/1707), nat. size.
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typical of this subspecies. The density of tabularium also varies in
different species.
Ontogeny (Text-fig. 32 A-C). -1) Nepionic stage destroyed. 2) Early-neanic stage. Corallite with proximal end 1.2 mm in diameter, axial
tube 0.4 mm in diameter, talon 9.8 mm long and 6 septa connected with
the wall of axial tube. The proximal end is separated, by its own wall,
from talon. 3) Mid-neanic stage. The mid-neanic stage appears 0.1 mm
above the early-neanic stage and persists up to a height of 0.7 mm.
Diameter of proximal end amounts to 1.2 mm, of axial tube - to 0.7 mm,
talon 9.8 mm long. Since the wall surrounding the proximal end on the
side of talon is reduced, septa pass to talon. 4) Late-neanic stage. Diameter
of talon and proximal end amounts to 8 mm. Axial tube open towards
talon. 5) Final-neanic stage. The longer diameter of talon and proximal
end amounts to about 8 mm. As long as talon exists, there are also the
remains of axial tube on the side of proximal end. 6) Early-ephebic
stage. All septa amplexoid, their axial ends free. Minor septa lacking.
Corallite 9 mm in diameter. The ontogenetic development of the genera
N alivkinella and Gorizdronia n.gen. is similar until the late-neanic stage.
The differentiation of the structure takes place in the early-ephebic
stage (Text-fig. 6).
Remarks. - The differences that occur between particular subspecies
and species are given in the following table (dimensions in mm):
!

Shape
and max.
diameter

Species and subspecies

I

I Minor septa Number of
I appearing
septa with

Length of
with a dia- coral diame- major septa
I meter of cor- ter of 7.5 mm
I
allite

I
G. profunda profunda
(Soshkina)

I Cylindrical,
22.0

16-18

S<-r.

10.0

14-19

S>-r.

1'6

S>-r.

16-18

S<-r.

I

G. profunda Zongiseptata Cylindrical,
23.0

I n.subsp.

Ii

I

I G. profunda tenuis n.1 Cylindrical,
subsp.
I

I G.

geniculata n.sp.

I

lacking

7.5

I
I

2

1

2
I

2

I

I

I Geniculate
15.0

I

I

7.2

II

6.0

I

1

2

J

Occurrence. - Poland: Kielce (Kadzielnia quarry), exposure G,
exposure I, beds 3-1; exposure II, beds N-K; exposure III, bed 46 and
dump; Lower Famennian, quadrantinodosa Zone.
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Gorizdronia profunda tenuis n.subsp.
(Text-figs. 24 B, 33, 34)
Holotype: Specimen Z.Pal.P. Tc No. 3/1859; Text-fig. 33.
Type horizon: Lower Famennian, quadrantinodosa Zone.
Type locality: Kielce (Kadzielnia quarry), exposure III, bed 46.
Derivation of the name: Lat. tenuis = thin.

Diagnosis. - Coral shaped like a thin stalk, with a diameter of 7 mm
has 16 septa uniform in length. Septa long, undulated. Minor septa
invisible. Tabulae flat, complete, with accessory plates.

b
Fig. 33. - Gorizdronia profunda tenuis n.subsp.: a transverse section, b longitudinal
section (Kadzielnia III, bed 46; Z. Pal. P. Tc No. 3/1859), holotype; X 2.

Material. - Six damaged corallites, devoid of calyx and proximal end.
Seven peels were made.
Description. - Specimens cylindrical, the proximal and distal end
excluded, their length amounts to 18 mm. Epitheca thick, transversally
striated. Diameter of both ends, 18 mm distant from each other, amounts
to 7 mm.
Transverse section. In transverse section corallite round, pauciseptaI.
Septal index n/d indicated in Text-fig. 34. Septa long, slightly bent.
Transverse sections of tabulae and accessory plates are visible between
septa.
Longitudinal section. Tabulae mostly complete, flat. Accessory plates
are, in some places, conical, a shape characteristic of Gorizdronia.

Ontogeny (Text-fig. 24 B). -1) The youngest nepionic stage - not
preserved. 2) In the early-neanic stage axial tube has a discontinuous
cyatotheca. Proximal end is separated by a thick wall from a wide talon.
Remarks. - Differences in relation to other subspecies and the species
G. geniculata n.sp. are shown in table (p. 94). The corals illustrated by
R6zkowska (1967, PI. 1, Fig. 10 A, B) belong to the above described
species.
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Occurrence. - Poland: Kielce (Kadzielnia quarry), exposure I, beds
3-1; exposure III, bed 46; Lower Famennian, quadrantinodosa Zone.
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Fig. 34. - Scatter diagram of n/d (n - major septa): 1 Gorizdronia profunda profunda
(Soshkina), 2 G. geniculata n.sp., 3 G. profunda tenuis n.subsp., 4 G. profunda
longiseptata n.subsp.

Gorizdronia geniculata n.sp.
(Text-fig. 35 A-G; PI. IV, Fig. 3; PI. VIII, Fig. 2)
Holotype: Specimen Z.PaI.P. Tc No. 3/1630; Text-fig. 35 B.
Type horizon: Lower Famennian, quadrantinodosa Zone.
Type locality: Kielce (Kadzielnia quarry), dump.
Derivation of the name: Lat. geniculatus = geniculate, after the shape of coral.

FAMENNIAN TETRACORALLOID AND HETEROCORALLOID FAUNA

97

\A'~ ~B,@B,Q Q)
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D,
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~

Fig. 35. - A-G Gorizdronia genicuLata n.gen., n.sp.: A I -A 2 diagrammatic drawings
of rejuvenated corallites (Kadzielnia, the dump; Z. Pal. P. Tc No. 3/1631),· Al X 0.37,
A 2 X 0.5; BI-Bs ontogenetic development of a specimen with a small talon, B I
early-neanic stage with a cyatho-phyllotheca not closed, B 2-B3 mid-neanic stage
wi,th a closed cyatho-phyllotheca, B 4-Bs ephebic stage with short, free septa, B G
longitudinal section with a characteristic, geniculate bend (Kadzielnia, the dump;
No. 3/1630), holotype, B I-B 3, B G X 2.5, B 4-Bs X 1.5; C transverse section, mid-neanic
stage with a large talon (Kadzielnia II, bed L; No. 3/1378), X 2; D I transverse
section, short major and rudimentary minor septa, D 2 longitudinal section, tabulae
with vesicular accessory plates (Kadzielnia I, bed '1; No. 3/242), X 2; E transverse
section of a corallite (Kadzielnia G; No. 3/24), X 2; F longitudinal section of
a corallite cut through its geniculate bend, tabulae crowded, with accessory plates
(Kadzielnia, the dump; No. 3/164<l), X 1.5,; G transverse section cut through its
bend (Kadzielnia G, No. 3124), X 4; H Gorizdronia sp.(?): longitudinal section (GalE:zice, the dump; No. 3/2260), X 3.

Diagnosis. diameter and
a diameter of
rejuvenescence

Corallites 40 mm in maximum length,15 mm in longest
with a diameter of 10 having 18-19X2 septa. With
6 mm minor septa enter the lumen. A characteristic
takes place at an angle of 90-120°.

7 Acta Palaeontologica Polonica nr 1/69
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Material. - Forty seven damaged corals, 23 peels, 5 thin sections.
Description. - Corallites low, widely conical or elongate, slender,
slightly bent. A characteristic, geniculate bend of corallite may occur
very early at a height of 7 mm, or late with a length of 28 mm. In each
case, calyx is obscured by epitheca and a rejuvenated individual grows
marginally. Epitheca thick, smooth, only transversally striated. Calyx
shallow, with a narrow, flat bottom. Some corallites have a long, elliptical
talon, in some others talon is hardly visible.
Transverse section. Corals round in transverse section, with a thick
epitheca. Septa short, having two different lengths. Minor septa appear
early and with a diameter of 6 mm already enter tabularium. Number
of septa with a corresponding diameter is shown in Text-fig 35. Growing
of septa allometrically positive. In the place of the bend, long septa are
overlapping the underlaying part of corallite.
Longitudinal section. Structure of tabularium considerably variable.
Tabulae may be as regular as ladder rUI?-gs, widely spaced or concentrated
and having many accessory plates. In the place, where corallite is bent,
tabulae are concentrated, incomplete and with many accessory plates.
Between part of corallite overlapping the underlaying part, there is
only a single epitheca and tabularium is of the nalivkinelloid type.
Variability range very wide. Variable are the shape of corallite, the
phenomenon of rejuvenescence and the length of major and minor septa.
Likewise, tabularium has frequently a very variable structur~.
Ontogeny (Text-fig. 35 B 1 -B 5 , C). -1) Nepionic stage is visible in
a weathered proximal end of the specimen No. Tc-3/776. In this stage,
diameter of coral amounts to 0.8 mm and number of septa, combined
to form a stereocolumella, six. 2) Early-neanic stage. With a diameter
of'1.5 mm, coral has about 8 septa. Axial tube, 1 mm in diameter is
surrounded by a discontinuous cyatotheca. Talon narrow, semilunar.
3) Mid-neanic stage being higher, 1.8 mm above the base. Diameter
of coral amounts to 2.5 mm, number of septa - to 12. Cyatotheca closed
and surrounding axial tube 01.6 mm in diameter. 4) Early-ephebic stage
begins at a height of 2.4 mm above the base. Diameter - 2.5 mm,
12 septa. Minor septa and cSatotheca lacking.
Remarks. - The geniculate shape, budding and early appearance of
minor septa are characters of this species. Measurable characters are
given in table (p. 94).
Occurrence. - Poland: Kielce (Kadzielnia quarry), exposure G,
exposure I, beds 3-1; exposure II, bed:'l N-K, F, C and A; exposure III,
beds 45-43, 28 and 16. Lower Famennian, quadrantinodosa Zone. The
specimen, found by J. Czarnocki and labelled by him "W ocklumeria
beds", comes from Kowala, Upper Famennian, costatus Zone.
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(?)Gorizdronia sp.
(Text-fig. 35 H)

Material. - Two specimens of which four peels were made.
Description. - 90rallites widely conical. One of the specimens is
13 mm high and, at distal end, 12 mm in diameter. Tabulae are frequently
complete, flat and, on the periphery, with accessory plates. On the basis
of a fragmentary transverse section, it has been found that there were
only short septa uniform in length.
Remarks. - Neither the ontogeny nor a complete transverse section
being known, the"present writer tentatively assigns these two specimens
to the genus Gorizdronia.
Occurrence. - Poland: Gal~zice (Bes6wka), bed 6 and the dump;
Upper Famennian, velifera Zone.
Genus N alivkinella Soshkina, 1939
(Type species: NalivkineHa profunda Soshkina, 1939)
1939. Nalivkinella; E. D. Soshkina, Verchnedevonskie , p. 44.
non 1951. NalivkineHa; E. D. Soshkina, Pozdnedevonskie , p. 31.
non 1952. Nalivkinella; E. D. Soshkina, Opredelitel..., p. 66.
1956. Nalivkinella; D. Hill, Rugosa.... p. F258.
1962. NalivkineHa; E. D. Soshkina, T. A. Dobro-ljubova & N. V. Kabakovitsh,
Podklass..., p. 321.
non 1964. Nalivkinella; W. A. Oliver; A new species..., p. 866.
non 1965. Nalivkinella; J. Kullmann, Rugose Korallen , p. 100.
non 1965. NalivkineHa; V. A. Ivania, Devonskie korally , p. 19.
Species assigned: Nalivkinella profunda Soshkina, 1939; N. rariseptata n.sp.
Stratigraphic and geographic range: Famennian of Ural and of the Holy Cross
Mountains.

Diagnosis. - See Soshkina (1939, p. 43). Microstructure of wall
laminar-wavy, of septa -lamellar.
Remarks. - A peripheral, vertical row of flat, vesicular. periaxial
tabulae, which form cyatotheca is, in the present writer's opinion, a main
diagnostic character. This character was emphasized by Soshkina (1939,
pp. 44 and 59) who, however, later (1951, 1952) changed the diagnosis,
determining tabulae as complete. In the Famennian material from
Poland, there are, however, the following two types of similar corals:
1) corallites with a structure in conformity with Soshkina's (1939)
diagnosis, having incomplete tabulae (periaxial, vesicular and forming
cyatotheca) and considered by the present writer to be Nalivkinella;
2) corallite, which mostly have complete tabulae and a short lasting
cyatotheca and assigned by the present writer to new genus Gorizdronia.
On the basis of these two forms, the present writer considers all forms,
described in literature and which having their morphology in conformity
7·
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with that of the type species N. profunda Soshkina, 1939, as belonging
to the genus Nalivkinella. The species N. echoense Oliver, 1964, having
different ontogeny and lonsdaleoid dissepiments, does not belong to
Nalivkinella, the same as N. pauciseptata Kullmann, 1965 is not a
representative of this genus, since its tabulae are complete and trapezoidal. N. breviseptata Ivania, 1965 having complete septa and tabulae is
perhaps a representative of the genus Gorizdronia n.gen.

Nalivkinella profunda Soshkina, 1939
(Text-figs. 36,

:n D,

E, 38 F. 39; PI V, Fig. 1; PI. VI~ Fig. 11)

Soshkina; E. D. Soshkina, Verchnedevonskie...•
p. 44, PI. 11, Figs. 91-95.
NalivkinelZa profunda Soshkina; D. Hill, Rugosa ... , p. F258. Figs. 174,
10 a-c.
NalivkineHa profunda Soshkina; E. D. Soshkina, T. A. Dobroljubova &
N. Kabakovitsh, Podklass..., Figs. 62 a. b.
NalivkinelZa profunda Soshkina; E. D. Soshkina, Pozdnedevonskie.... p. 33,
Text-fig. 15; PI. 1, Figs. 1-5.
NalivkinelZa profunda Soshkina; E. D. Soshkina. Opredelitel..., p. 66, PI. 2.

1939. NalivkinelZa profunda
1956.
1962.

non 1951.
non 1952.

Material. - Thirty nine specimens, 32 peels and 3 thin sections. All
specimens strongly damaged.

I

c,

~c ~J
2

3

o

Fig. 36. - A-D NalivkinelZa profunda Soshkina: A proximal end with talon, late-neanic stage (Kadzielnia G; Z. Pal. P. Tc No. 3/95), X 2; B 1 transverse section.
final neanic stage, B 2 ephebic stage, B3-.l3~ ephebic stage with a peripheral bud
(Kadzielnia G; No. 3/27). X 2.5; C 1-C 3 successive stages of the ontogenetic
development, C 1 mid-neanic stage, C 2 final neanic stage, C 3 ephebic stage, C~
longitudinal section (Kadzielnia I. bed 2; No. 3/461), X 4; D diagrammatic drawing of
a coral (Kadzielnia I, bed 3; No. 31757), nat. size.
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Description. - Specimens subcylindrical, slightly bent, covered with
a thick epitheca which has transverse, ridgelike swellings. The phenomenon of rejuvenescence occurs along with a less frequent budding.
Calyx broken off in all specimens, talon, preserved in some of them, is
narrow- or wide-elliptical. The best-preserved specimen is 14 mm long
and 9 mm in diameter. The longest diameter met with amounts to 12 mm.
Transverse section. In transverse section, coral suboval or round.
Epitheca thick. Triangular bases of septa are of the epithecal origin.
Major septa long (equalling 1/3 of the diameter), thin. here and there
bent in a zigzag manner. Their peripheral and axial ends are slightly
thickened. In countercardinal quadrants septa are more concentrated
than in cardinal quadrants. In some, mature specimens cyatotheca is
continuous, in others- only in countercardinal quadrants. Septa inserted
in an allometrically positive way (Text-fig. 39). I Minor septa appear
cyclically as short slats, slightly more conspicuous in countercardinal
quadrants.
Longitudinal section is in conformity with Soshkina's illustration
(1939, PI. 11, Fig. 95). Widely spaced, flat, axial tabulae rest with their
edges against the peripheral row of vesicular tabulae. Vesicles are more
densely distributed and horizontal. Their periaxial walls form a more
or less continuous cyatotheca.
Variability range is little-known, this fact being due to a scarce and
strongly damaged material. Mature specimens have a variable thickness
of skeletal elements, variable length of septa, continuity of axial wall;
density and arrangement of tabulae.
Ontogeny (Text-figs. 36 A,B 1 -B 2 , C 1 -C3 ; 37C). -1) Mid-neanic stage
is the youngest preserved in the material examined. Axial tube is 1 mm
in diameter. There are 12 septa and a wide talon. 2) Final-neanic stage
of a coral 3.1 mm in diameter, with densely arranged major septa, which
reach axial tube on the side of countercardinal quadrants and with
widely spaced septa in cardinal quadrants.
Budding (Text...,fig. 36 B 3 -B 4 ). Serial sections depict the development
of the corallite from the final-neanic to the ephebic stage; with 5 mm
in diameter, it develops a bud on the periphery, on the side of cardinal
septum and amidst a dense tabular tissue.
Remarks. - N. profunda from Famennian of the Holy Cross Mountains
is conspecific with the form from Ural, which was found by the present
writer after she compared them with the photographs of the holotype
of N. profunda (taken by J. Fedorowski during his visit to Moscow). The
similarity is observed in shape, septal index, structure of septa and
tabularium. N. profunda differs from N. rariseptata n.sp. in a more
continuous axial tube, longer major septa (major septum> 1/2 r). In
N. rariseptata septa are very short (major septum < 1/2 r).
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Occurrence. - Poland: Kielce (Kadzielnia quarry), exposure G,
exposure I, beds 4-1; exposure II, beds N-K and A; exposure III, bed 46
and the dump; Lower Famennian, quadrantinodosa Zone. U.S.S.R.:
Eastern slopes of the Ural Mountains; Famennian.
Nalivkinella rariseptata n.sp.
(Text-figs. 37 A-C, F, 38 A-E, 39; PI. VII, Fig. 9; PI. VIII, Fig. 5)
HoLotype: Specimen Z. Pal. P. Tc No. 3/39; Text-fig. 38 A.
Type locality: Kielce (Kadzielnia quarry), exposure G.
Type horizon: Lower Famennian, quadrantinodosa Zone.
Derivation of the name: Lat. rarus - after rare septa.

Diagnosis. - A Nalivkinella reaching 17 mm in length and having,
with a diameter of 8'mm, 18 short major septa and hardly visible minor
septa. Cyatotheca poorly developed.

Fig. 37. - A-C, F Nalivkinella rariseptata n.sp.: AI-As successive stages of the
ontogenetic development, At early-neanic stage, A 2 -A s mid-neanic stage (Kadzielnia I,
bed 3; Z. Pal. P. Tc No. 3/758), X 2.5; B I -B 2 further mid-neanic development stages
(Kadzielnia III, bed 46; No. 3/1873), X 2.5; C mid-neanic stage with a long talon
(Kadzielnia II, bed K; No. 3/1106), X 4; F I -F 3 successive transverse sections, final
neanic stage; F 4 ephebic stage (Kadzielnia G; No. 3/59) X 2.25.
D-E Nalivkinella profunda Soshkina: D I transverse section of a mature individual
with axial tube closed (Kadzielnia I, bed 2; No. 3/633), X 3.5; D 2 longitudinal
section (Kadzielnia I, bed 2; No. 3/461 X 3.5; E transverse section of a corallite with
axial tube closed (Kadzielnia G; No. 3/59), X 2.25.
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Material. - About 200 fragmentary, mostly recrystallized specimens,
30 per cent of them represented by very small remains. Calyx not
preserved, nepionic stage lacking likewise. Fourty eight peels of transverse and longitudinal sections, 5 thin sections.
Description. - Corallites small, subcylindrical. Talon varying in shape
from large, elliptical to narrow, fissurelike, depending on an object to
which it is attached (brachiopods or corallites). Epitheca thick, contracted,
with contractions oblique to talon. The phenomenon of rejuvenescence
frequent, budding less so. Proximal end spurlike, and inclined towards
talon.

Fig. 38. - A-E Nalivkinella rariseptata n.sp.: A I -A 6 successive transverse sections
showing the ontogenetic development, AI-A z late neanic stage, A a-A 4 early ephebic
stage, As ephebic stage, A 6 longitudinal section (Kadzielnia G; Z. Pal. P. Tc
No. 3/39), X 2.51; B a corallite in the early neanic stage with a long, grooved talon
(Kadzielnia, the dump; No. 311666), X 3; CI-Cs successive stages of the ontogenetic
development of a coral attached to N. rariseptata n.sp., C early neanic stage,
C Z-C 4 neanic stage, C s longitudinal section with cyatotheca, here and there with
complete tabulae (Kadzielnia I, bed 3; No. 3'1756), X 2.5; DI-D z transverse sections
of a mature individual (Kadzielnia I, bed 3; No. 3/7518), X 2; E 1 late-neanic stage,
E z final neanic stage (Kadzielnia I, bed 3; No. 3/833), X 2.25.
F Nalivkinella profunda Soshkina, longi,tudinal section with an almost closed
cyatotheca (Kadzielnia G; No. 3/1), X 2.

Transverse section. Epitheca thick, with triangular knobs on its inner
surface which make up bases of septa. Major septa thin, very short,
mostly freely terminated axially. If such is the case, cyatotheca is lacking.
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Minor septa, appearing cyclically, are scanty and only in some places
enter the lumen. The n/d index for a few specimens is given in Text-fig. 39.
Longitudinal section. Axial tabulae spaced, horizontal, leaning with
their margins against vesicular periaxial tabulae. Tabulae are here and
there complete.
Variability range wide. The index n/d very variable (Text-fig. 39).
Septa varying in length and thickness. The structure of tabularium is
also variable.
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Fig. 39. - Scatter diagram of n/d (n - major septa): 1 NalivkineHa rariseptata
n.sp., 2 N. profunda Soshkina.

Ontogeny was traced on a corallite which was probably attached
directly to the sea bottom. (Fig. 37 A-C,F; 38 A 1 -A 5 , B,C1 -C 4 ,E). 1) Nepionic stage. Proximal end 0.5 mm in diameter, 6 protosepta combined to
form a stereocolumella. This stage is visible on a few corallites and
disappears after a slight polishing of proximal end. 2) Early-neanic stage.
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A wide talon is separated by the wall from proximal end, 6-8 septa reach
the cyatotheca of tube which is 0.5-0.6 mm in diameter. 3) Mid-neanic
stage. The wall, separating proximal end from talon, disappears, axial
tube extends, septa enter talon. 4) Late-neanic stage. The cross section
through coral and talon is wide, triangularly-oval, axial tube occupies
large part of corallite and talon, its longer diameter amounting to 3 mm
and number of septa - to 14. 5) Early-ephebic stage. Coral slightly oval
in cross section, cyatotheca persisting but discontinuous on the side of
the cardinal quadrants. Since there are no stages 3 and 4 when the
larva attaches to another corallite the ontogenetic development is abbreviated.
Remarks. ---:. N. rariseptata n.sp. has several characters in common
with Gorizdronia profunda (Soshkina), such as complete and strongly
atrophied major and minQr septa and a cyatotheca which almost does
not occur in the ephebic stage. Differences may be observed in the
early-ephebic stage when cyatotheca occurs yet on the side of countercardinal quadrants and in longitudinal sections in which a vertical row
of periaxial tabulae forming cyatotheca is locally visible. The coral
illustrated by Rozkowska (1967, PI. 1, Fig. 4 A-C) belongs to the species
described above.
Occurrence. - Poland: Kielce (Kadzielnia quarry), exposure G, exposure I, beds 4-1; exposure II, beds N-K, D and A; exposure III, beds 46,
43, 41 and 25; Lower Famennian, quadrantin@dosa Zone.
Family Kielcephyllidae n.fam.
Derivation of the name: after the genus KielcephyHum-.n.gen.
Genera assigned: KielcephyHum n.gen., Kozlowskinia n.gen.
Stratigraphic and geographic range: Lower Famennian, Kielce, Holy Cross

Mountains.

Diagnosis. - Solitary corals with hexacoralloid characters, covered
with rings of epitheca or an epitheca reaching under the base of arcuate,
raised, distal ends of septa. Major septa complete or lonsdaleoid; minor
septa either occur or are reduced. Dissepimentarium consisting of some
rows of vesicles which grow vertically upwards; axial tabularium formed
by horizontally arranged, flat or vesicular tabulae, periaxial tabularium,
horizontal or oblique plates. Development of the metriophylloid-nalivkinelloid type. Axial tube, surrounded by a cyato-stereotheca, disappears
early or reaches as far as under the base of calyx. Microstructure of
epitheca laminar, of septa - trabecular.
Remarks. - On account of the presence of axial tube, surrounded by
cyatotheca, this family is most similar to Amplexocariniidae, but displays
a fundamentally different plan structure, which differs it from all other
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families of the superfamily Lindstroemiicae. This is a hexacoralloid
structure, expressed in the structure of epitheca and in the growing of
septa and dissepiments which display a vertical tendency. Phillipsastraeicae Roemer are other corals with the hexacoralloid structure which
occur in Famennian. They were common in the Middle and Upper
Devonian and, in particul?r, in Frasnian. Their last representatives, altogether four specimens passed to Famennian.
Genus Kielcephyllum n.gen.
{Type species: KieLcephyllum cupuLum n.sp.)
Derivation of the name: Kiekephyllum, after the city of Kielce, Poland.
Species assigned: KieLcephyHum cupuLum n.sp., K. confLuens n.sp., K. densum

n.sp.
Stratigraphic and geographic range:

Lower Famennian of the Holy Cross

Mountains.

Diagnosis. - Solitary, large, cy)indrical corals having only major
septa and mostly of the lonsdaleoid type. Distal edge of septa arcuate
and raised above epitheca or flat. Tabularium and dissepimentarium
dense, vesicular, with many accessory plates. Microstructure of septa
trabecular.
Remarks. - The following characters differ Kielcephyllum n.gen.
from Kozlowskinia n.gen.:
~

Genus

Epitheca

I

IKieLcephyllum

I

i

Axial tube

i
I
I Major septa I Minor septa
I

reaching the base: round, disappea-llonSdaleoid
of al'cuate distal I ring early
ends of septa
I

n.gen.

I

! KozLowskinia

I rings

I n.gen.

I

I

i rosettelike,

rea-! complete
i ching the base of I
I calyx;
septa eni
I tering it

completely
atrophied
-

well-developed

I
I
I

I
I

II

The hexacoralloid type of structure is a character in which Kielcephyllum n.gen. differs from other Famennian genera with lonsdaleoid
septa, such as, Guerichiphyllum n.gen., Hillaxon n.gen., Tabulophyllum
Fenton & Fenton and Smithiphyllum Birenheide (Text-fig. 6).

Kielcephyllum cupulum n.sp.
(Text-figs. 40 A-F, 41; PI V, Figs. 2-3; PI. VII, Fig. 2; PI. VIII, Fig. 9)
HoLotype: Specimen Z.Pal.P. Tc No. 311605; Text-fig. 40 C.
Type horizon: Lower Famennian, quadrantinodosa Zone.
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Type locality: Kielce (Kadzielnia quarry), the dump.
Derivation of the name: Lat. cupulum = small vault, after distal ends of septa

raised high above the epitheca.

Diagnosis. - A KielcephylZum with high distal ends of septa which,
with a diameter of 16 mm, has 24 septa. Dissepimentarium convex,
descending steeply _towards the periphery. Tabularium plano-convex,
concentrated by many accessory plates. Calyx narrowed.
Material. - Fifty, mostly strongly damaged, specimens. Distal end
preserved as an exception, nepionic stage never preserved. Eighty peels
with transverse and longitudinal sections and 27 thin sections were made.
Description. - Corals elongate, subcylindrical, with sharp-edged,
transverse collars. The surface of epitheca smooth with visible growth
wrinkles. Distal ends of septa, raised high, embrace a cavity which is
narrow since calyx is contracted. Talon elongate, elliptical, when larva
was directly attached to the bottom. Sometimes, larvae were attached
to other corallites and iO such cases talons grew around them.
Transverse section. Corallites round in transverse section, with a thin
epitheca, where the latter is lacking septocostae are visible. Only major
septa are present. Septa, complete or lonsdaleoid, may be separated from
the wall by 1-8 rings of vesicles. Peripheral and axial ends of septa
sometimes are slightly thickened and, together with tabulae, may form
a not continuous stereo-cyatotheca around the axis. Dissepiments are
either axially convex or parallel to the sides of septa. The index nld is
shown in Text-fig. 41. Number of septa increasing in an allometrically
positive way. The ratio of the diameter of axial tube and that of corallite
(c:d) is shown in Text-fig. 41. The diameter of tube increasing in an
allometrically negative way and equalling about 1/3 of the diameter of
the coral.
Longitudinal section. Dissepiments and vesicles raised high and,
subsequently, steeply sloping outwards and to the wall. Tabularium
narrower or wider, horizontal, considerably condensed. Axial tube
indistinct.
Variability range extensive, displayed in the structure of septa,
spacing of lonsdaleoid vesicles and tabulae and width of tabularium.
Ontogeny (Text-fig. 40 A-B). - I } Early-neanic stage. Proximal end
1.5 mm in diameter, with 6 protosepta and a closed axial tube 0.5 mm
in diameter, separated from talon by a continuous wall. Talon wide,
elliptical, 10 mm long. 2} The individual development of a coral overgrowing by talon N alivkinella rariseptata n.sp. is shown in Text-figs. 40B.
Proximal coral end invisible, only the talon which gradually embraces
N. rariseptata n.sp. around its circumference. In a cross section cut
higher up, N. rariseptata n.sp., which serves as a SUbstratum, is already
invisible since its calyx is obscured by a dense tissue of talon.

Fig. 40. - KielcephyHum cupulum n.gen., n.sp.: A]-A z transverse sections of a coral,
in the early-neanic stage, with a small proximal end and large talon (Kadzielnia,
the dump; Z. Pal. P. Tc No. 311601), nat size; B 1-B8 successive stages of the ontogenetic development of a coral overgrowing NalivkineHa rariseptata n.sp., B 1 -B 5 talon
overgrowing around the coral, B 6 talon obscuring calyx, B 7 ephebic stage, B 8
longitudinal section (Kadzielnia III, bed 46; No. 3/1861), B 1 -B 5 X 1.25, B 6-B 7 nat. size,
B 8 X 1.5-; C 1 transverse section, C z longitudinal section (Kadzielnia, the dump;
No. 3/1605), holotype, nat. size; D1 transverse se<;tion, the peripheral ends of septa
in the form of costae, vesicles lonsdale.Qid, D z longitudinal section, axial tabularium
wide, vesicular, periaxial domelike, vesicular (Kadzielnia III, bed 46,; No. 3/1870),
nat. size; E longitudinal section of a coral with a very dense and flat axial
tabularium, periaxial convex sloping outwards (Kadzielnia, the dump; No. 3/1678),
nat. size; F a diagrammatic drawing of distal end of a coral having a narrow cavity
of calyx, distal ends of septa raised to this cavity in a domelike manner and
with epitheca terminating low (Kadzielnia III, bed 43; No. 3/1789), X 0.5.
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Remarks. - The species described above is most similar to K. confluens n.sp. but reaches larger dimensions, has septa raised higher up at
the distal end and its dissepimentarium is more convex. Axial tube is
wider and less markedly delimited. It differs from Kozlowskinia flos
n.sp. in the presence of lonsdaleoid vesicles and absence of minor septa,
but is similar to this species in a general shape.
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Fig. 41. - Scatter diagram of n/d and c/d: 1 Kielcephyllum confluens n.sp., 2 K.
cupulum n.sp.

Occurrence. -Poland: Kielce (Kadzielnia quarry), exposure G; exposure I, beds 3-1; exposure II, beds N, M, L, K and D; exposure III,
beds 46-43 and dump; Lower Famennian, quadrantinodosa Zone.
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KielcephyUum confluens·n.sp.
(Text-figs. 41, 42; PI. V, Figs. 4-6; PI. VIII, Fig. 7)
Holotype: Specimen Z.PaI.P. Tc No. 3/309; Text-fig. 42 A.
Type horizon: Lower Famennian, quadrantinodosa Zone.
Type locality: Kielce (Kadzielnia quarry), exposure I, bed 1.
Derivation of the name: Lat. confluere - after septa confluent around the axis.

Diagnosis. - Corals in which the phenomenon of rejuvenescence
occurs frequently. Epitheca reaching the base of calyx' which has low
arcuate ascending distal ends of septa, a narrow central cavity and a not
continuous axial phyllotheca or stereotheca. Cardinal septum slightly
longer, situated in a wide fossula. Septal index = 18/9. Dissepimentarium slightly flattened, tabularium narrow, flat, axially somewhat
concave.
Material. - About 180 specimens, frequently with a well-preserved
calyx, but damaged proximal end, 93 peels and 15 thin sections, transverse and longitudinal.
Description. - Corallites subcylindrical, with a wide talon. Epitheca
with growth wrinkles (8-10) between transverse contractions, which
indicate rejuvenescence and which are slightly withdrawn towards talon.
Septa raised above the bottom of calyx and steeply sloping towards
a narrow cavity. Proximal end sharp, bent towards talon.
Transverse section. Septal index n/d - shown in Text-fig. - 41. The
most frequent are corallites 7-8 mm in diameter and having 12-16 septa.
In such cases, axial tube is 2.2 mm in diameter. A verticil of lonsdaleoid
vesicles occurs when the transverse section passes through the corallite
below the line of rejuvenescence. Septa bent, with axial ends slightly
swollen. Dissepiments flatly adhering to them give the impression that
they are split. A not continuous phyllotheca or stereotheca occurs
axially. Cardinal septum, slightly longer and thicker than the adjoining
metasepta, is situated in an open, fairly wide fossula. Some septa are
slightly swollen in a fusiform manner halfway their length, some others
are thick all over their length.
Longitudinal section. Dissepimentarium flattened, vesicular; tabularium narrow, tabulae vesicular, more frequently trapezoidal, axially
slightly depressed. Many accessory, vE;sicular plates.
Variability range wide, concerning all skeletal elements: septa variable
in thickness and length, "split" or smooth; cavity variable in diameter;
lonsdaleoid vesicles widely spaced or gathered in 2-3 verticils; tabularium
almost not separated from dissepimentarium or markedly separated
from it.
Ontogeny (Text-fig. 42 B-C) of the metriophylloid-nalivkinelloid type.
1) N epionic stage visible only on the weathered specimen. Proximal end
0.7 mm in diameter, with a thick epitheca and 5-6 septa connected
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axially. 2) Early-neanic stage. Talon, together with proximal end, is
6 mm in longer diameter, proximal end 0.6 ansi axial tube 0.1 mm in
diameter. Wall of tube interrupted cyato-phyllotheca. Proximal end
closed by a thick wall. 3) Mid-neanic stage. Proximal end open towards
talon. Diameters: of talon with proximal end - 7 mm, of proximal
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Fig. 42. - KielcephyHum confluens n.gen., n.sp.: A a diagrammatic drawing of the
shape of coral, calyx hexacoralloid with septa raised in a domelike manner over
epitheca (Kadzielnia I, bed 1; Z. Pal. P. Tc No. 3/309), about X 0.5; B 1-B 2 transverse
sections, early-neank stage (Ka<lzielnia I, bed 2; No. 3/936), X 3; C 1-C 2 transverse
sections, mid-neanic stage, C 3 late-neanic stage (Kadzielnia G; No. 3/220), X 2; D I
transverse section of a mature individual with a wide verticil of lonsdaleoid
vesicles and with a narrow cavity of calyx, D 2 longitudinal section with a wide
axial and vertically 'raised periaxial tabularium (Kadzielnia II, bed K; No. 3/923),
approx. X 2; E c E 2 transverse sections, a stage after (EI ) and before rejuvenescence
(E 2 ), with a wide verticil of lonsdaleoid vesicles and with cardinal fossula (Kadzielnia II, bed N; No. 3/1464:), X 2; F I -F 2 transverse sections, ephebic stage,
F I septa thick, conspicuous, cardinal septum in an open fossula, F 2 septa thin
(Kadzielnia II, be<! N; No. 3/1406), X 2'; G 1 transverse section with a conspicuous
cardinal septum, G 2 longitudinal section (Ka<lzielnia, the dump; No. 3/1605), nat.
size.
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end - 2.3 mm, of axial tube - 0.8 mm. 4) Late-neanic stage. Diameter
of talon with proximal end about 7 mm, of proximal end 3 mm. Wall
of axial tube open towards talon. 5) Early-ephebic stage. Diameter of
corallite, which is already almost circular in cross section, amounts to
5 mm. Bases of septa resting on the wall. Their axial ends, inclined to
each other, form an almost continuous cyato-phyllotheca. Cardinal
septum situated in a fossula.
Remarks. - K. confluens n.sp. is very similar to K. cupulum n.sp.,
but differs from it in the following characters (dimensions in mm):
,

Species
I

Rejuvenescence

Max.
diameter
of cavity

Distal
ends of
septa

13.2

frequent

2.0

low

discontinuous

n/d = 18/13

18.0

rare

wide,
to 6.0mm

high

hardly
marked

n/d = 21/18

I

, KielcephyHum

i confluens n.sp.
I KielcephyHum
'cupulum n.sp.

I

Max.
diameter
of coral

I

Wall
of axial
tube

Max. septal
index

I

Occurrence. - Poland: Kielce (Kadzielnia quarry), exposure G; exposure I, beds 2-1; exposure II, beds N-K and D; exposure III, beds 46,
45, 43, 28 and 25; Lower Famennian, quadrantinodosa Zone.
Kielcephyllum densum n.sp.
(Text-fig. 43 A-B; PI. IV, Figs. 5, 6)
Holotype: Specimen Z.Pal.P. Tc No. 3/1806; Text-fig. 43 A.
Type horizon: Lower Famennian, quadrantinodosa Zone.
Type locality: Kielce (Kadzielnia quarry), exposure III, bed 43.
Derivation of the name: Lat. densus - after densely crowded skeletal elements.

Diagnosis. - Septal index = 20/20. Tabularium consisting of densely
crowded, vesicular or platelike tabulae, covered with many vesicular
accessory plates. Dissepimentarium built of horizontally disposed semicircular vesicles, steeply sloping outwards to the wall.
Material. - Thirteen fragmentary specimens without proximal end
and with calyx preserved in few cases only. Interiors recrystallized,
microstructure destroyed. Fifteen peels and two thin sections transverse
and longitudinal.
Description. - Corallites large, to 30 mm in diameter, subcylindrical,
covered with a thick epitheca, which is transversely striated. Septa have
low distal edges, arcuate and raised above the bottom of calyx. Axial
cavity of calyx very narrow.
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Transverse section. Corallites round in transverse section. Septa short,
wavy, mounted on the wall, but mostly separated from it by lonsdaleoid
vesicles, between septa there are visible dense tabulae, dissepiments and
marginal vesicles. Peripheral parts of septa are mostly destroyed and
only their axial parts are visible. Septal index = 20-24/20, although, due
to a poor preservation state of corallites, it is not certain.

Fig. 43. - KielcephyHum densum n.gen., n.sp.: Al transverse section, septa short,
tabulae densely intersected, X 1.5; A 2 longitudinal section, crowded vesicular axial
and periaxial tabulae (Kadzielnia III, bed 43'; Z. Pal. P. Tc No. 3/1806), holotype,
X 1.75; B transverse section of a coral with a skeleton damaged by fossilization
(Kadzielnia III, bed ~6, No. 3/1845,), X 1.5.

Longitudinal section. Coral.lite with a thick wall. Dissepimentarium,
adhering to it, is wide, convex, consisting of vesicles variable in size and
obliquely descending towards the wall. Some vesicles have thick walls.
Tabularium occupies 1/3-1/2 of the width of corallite and consists of
densely crowded, convex vesicles, trapezoidal plates and very numerous
accessory vesicles.
Variability is considerable, although due to the recrystallization, its
range is difficult to determinate. Variable are the length of septa,
structure of tabularium and dissepimentarium.
8 Acta Palaeontologica Polonica nr 1/69

MARIA ROZKOWSKA

114

Remarks. - This species disUnguishes from other Famennian corals
by its shape and dimensions. In these characters it is most similar to
Gorizdronia profunda (Soshkina) from which it differs, however, in the
presence of lonsdaleoid vesicles and in a hexacoralloid calyx. K. densum
n.sp. also differs from the related species K. cupulum n.sp. in a smaller
number of septa with a corresponding diameter, in larger dimensions and
in lower arcs of distal ends of septa.
Occurrence. -Poland: Kielce (Kadzielnia quarry), exposure III, beds
46,43,39; Lower Famennian, quadrantinodosa Zone.
Genus Kozlowskinia n.gen.
(Type species: Kozlowskinia flos n.sp.)
Derivation of the name: named in honour of Professor Roman Kozlowski,
Warsaw, Poland.
Species assigned: Kozlowskinia flos n.sp., K. phyllis n ..sp.
Stratigraphic and geographic range: Lower Famennian of the Holy Cr'oss
Mountains.

Diagnosis. - Corallites with a ringlike or less frequently, complete
epitheca; septa complete of two, different lengths, here and there projecting outside the wall as costae. Major septa long, entering the stereocyatotheca around the axis. Minor septa reaching half the length of
major septa. Cardinal septum slightly longer than adjoining septa and
situated in a fossula. Tabulae either widely spaced or densely crowded,
gathered in systems.
Remarks. - Corallites of this genus resemble those of the genus
Pterorrhiza Ehrenberg, having a similar hexacoralloid structure displayed
in the rings of epitheca, trabecular fans, convex distal ends of septa and
in the dissepimentarium which reveals a tendency of a vertical growth.
The difference lies, however, in the ontogeny which in Pterorrhiza is
zaphrentoid and in Kozlowskinia n.gen. - nalivkinelloid. Characters
which differ Kozlowskinia n.gen. from Kielcephyllum n.gen. are given
in page 106.
Kozlowskinia flos n.sp.
(Text-figs. 44, 45; PI. VI, Fig. 2; PI. VII, Figs. 1, 8)
Holotype: Specimen Z.PaI.P. Tc No. 3/1898; Text-fig. 44 E.
Type horizon: Lower Famennian, quadrantinodosa Zone.
Type locality: Kielce (Kadzielnia quarry), the dump.
Derivation of the name: Lat. flos = flower, after the shape of a young corallite,

which resembles a flower bud.

Diagnosis. - With a diameter of 9 mm,
12-16X2 septa. Skeletal elements mostly thin.

this

Kozlowskinia

has
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Material. - About 100 mostly well-preserved specimens complete
withepitheca and calyx. In .all specimens, the nepionic stage is lacking.
162 peels and 8 thin sections transverse and longitudinal.
Description. - Corallite subcylindrical, straight or slightly bent, with
a small, round talon. The longest specimen (25.3 mm long) is 6.4 mm
in diameter. Calyx contracted, resembling an opening flower bud.
Epitheca, reduced to thin rings, mostly falls away and then paratheca
plays the role of a wall, sometimes reaching as far as the base of calyx.
Septa of two different lengths. Where the epitheca is lacking, septa are
visible in the form of costae.

Fig. 44. - Kozlowskinia flos n.gen., n.sp.: A mid-neanic stage of a coral with
cyatotheca and with proximal end situated close to the side of a wide talon
(Kadzielnia II, bed N; Z. Pal. P. Tc No. 3/1477), X 2; B 1 -B 4 serial transverse sections,
B 1 neanic stage with a round talon surrounding axial tube and with a rosette-like cyatotheca, B 2 -B 4 early-ephebic stage with septa of two different lengths
(Kadzielnia II, bed L; No. 3/1393), B 1 X 3, B 2 -B 4 X 2.5; C 1-C2 sections of a mid-neanic
stage representing a large, elliptical talon surrounding axial tube which is shaped
like a rosette (Kadzielnia II, bed N; No. 3/1'506), X 4.5; D 1 transverse section through
the base of calyx, D 2 longitudinal section, axial tabulae crowded gathered in
sys,tems, dissepiments with a vertical tendency of growth (Kadzielnia I, bed 1;
No. 3/231), X 2; E transverse section, ephebic stage peripheral ends of septa in the
form of costae, wall of paratheca, septa of two different lengths, stereotheca
surrounds axial tube, cardinal septum situated in fossula, intersec,tions of tabulae
and dissepiments dense (Kadzielnia, the dump; No. 3/18'98), holotype, X 2.

Transverse section. Coral round in transverse section, surrounded by
a thin epitheca. Where the epitheca is absent, septa project in the form
of costae and paratheca replaces the wall. Major septa thin or thick,
wavy, terminating freely around the axis or entering the stereo-cyatotheca. Cardinal septum mostly somewhat longer, situated in a narrow,
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open fossula. The length of minor septa is equal to about a half of the
length of major septa. Their costae are slightly lower. Axial tube may
persist until the mature stage. Dissepiments form 1-3 verticils parallel
to the edge of calyx. Some of them, situated more internally, are parallel
to the sides of septa. Septal index shown in Text-fig. 45.
Longitudinal section. Dissepimentarium wide with semicircular periaxial dissepiments arranged vertically and with peripheral ones disposed
obliquely outwards and downwards. Rare horseshoes occur among dissepiments . Tabularium variable in width, axial tabulae gathered in
systems and periaxial ones are more widely spaced and vesicular.
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Variability range is very wide. Variable are the shape of corallite,
structure and length of epitheca, thickness and length of septa, width
of dissepimentarium and density of tabularium.
Ontogeny (Text-fig. 44 A-C). - A young corallite has the form of
a knob and resembles corals of the genus Microcyclus Meek & Worthen,
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1868 having an identically flattened base, thick roller-like epitheca and
distal septal ends raised above it in an arcuate manner. 1) Nepionic
stage - not preserved. 2) Mid-neanic stage. Proximal end situated on the
side of a wide talon, surrounded by a wall partly open towards talon,
is 2X3 mm in diameter and has 10 septa. Axial tube 1 mm in diameter,
round. 3) Neanic stage. This is only the proximal end, without talon,
having a diameter of 2.3 mm and 11 septa of which protosepta enter
a rosette-like tube which is 0.8 mm in diameter. 4) Early-ephebic stage.
Coral elliptical in cross section, 5X6 mm in diameter. Minor septa appear
cyclically. Axial tube, 1.3 mm in diameter, has a continuous stereo-cyatotheca shaped like a rosette with all the 11 major septa entering its
inside.
In the genus Kozlowskinia n.gen., proximal end is rarely situated on
the side of talon; more frequent is the phenomenon of talon surrounding
on all sides the proximal end.
Remarks. - K. flos n.sp. differs from the related species K. phyllis
n.sp. in larger absolute dimensions and larger number of thin septa which
do not touch each other on the periphery.
Occurrence. - Poland:, Kielce (Kadzielnia quarry), exposure G; exposure I, beds 2-1; exposure II, beds N-F and C; the dump; exposure III,
beds 46-45, 18 and 16; Lower Famennian, quadrantinodosa Zone.

Kozlowskinia phyllis n.sp.
(Text-figs. 45, 46; PI. VI, Fig. 3; PI. VII, Fig. 12)
Holotype: Specimen Z.PaI.P. Tc No. 3/218; Text-fig. 46 B.
Type locality: Kielce (Kadzielnia quarry), exposure G.
Type horizon: Lower Famennian, quadrantinodosa Zone.
Derivation of the name: Gr. phyllis = leaf.

Diagnosis. - Tiny cylindrical, straight corallites with epithecas shaped
like rings. The largest specimens are 20 mm long and 6 mm in diameter,
have 12 X 2 septa. On the peripheral and axial ends septa are thickened.
Stereocolumella or axial tube surrounded by stereotheca.
Material. - Ten specimens fairly well-preserved but lacking proximal
ends. Nine peels.
Description. - Corallites cylindrical, mostly 3-4 mm in diameter, with
"a contracted distal end. Epitheca thin (frequently destroyed), rings of
epitheca preserved in some cases; in specimens lacking epitheca, there
occur costae of two different thicknesses which correspond to septa of
two different lengths.
Transverse section. Major septa bottlelike, with extended base and
axial part thickened. On the periphery septa may be so extended that
they contact each other and form a septotheca. Minor septa generally
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:short, blunt, sometimes slightly elongate. Between septa, 2-3 verticils
.of dissepiments are visible ln some places. Stereocolumella or stereotheca
·occur axially, septa are sometimes free. Septal index shown in Textjig. 45).

I" .,
Fig. 46. - Kozlowskinia phyllis n.gen.. n.sp.: Al a diagrammatic drawing of a coral
with the rings of epitheca, wIth septal costae and with a narrow cavity of calyx
(Kadzielnia G; Z. Pal. P. Tc No. 3/1887), X 0.5, A 2 a coral without epitheca (Kadzielnia G, No. 3/217; B I transverse section with thick major and minor septa
and stereocolumella, B 2 longitudinal section with a narrow axial tube surrounded
by a thick stereotheca, axial tabulae horizontal, periaxial convex upwards (Kadzielnia G; No. 3/218), a holotype, X 5; C transverse section with thick septa-costae, (Kadzielnia I, bed 3; No. 3/677), X 3.5; D longitudinal section with a narrow
axial tube and thin dissepIments raising in a domelike manner (Kadzielnia, the
dump; No. 3/1903), X 2.

Longitudinal section. Tabularium axial, narrow, consisting of horizontal, narrow tabulae, surrounded by a thin or thick wall of axial tube.
Periaxial part is concave and has horizontal accessory plates. Dissepimentarium consisting of 2-3 rows of semicircular or high, caplike vesicles,
which steeply descend towards axis and outwards.
Variability range wide, expressed mostly in a smaller or larger deposit
of stereoplasma.
Remarks. - The comparison of K. phyllis n.sp. and K. flos n.sp. was
given with the description of the last-named species (p. 117). The corals
illustrated by Rozkowska (1967, PI. 1, Fig. 5 A, B) belong to K. phyllis
n.sp.
Occurrence. - Poland: Kielce (Kadzielnia quarry), exposure G; exposure I, bed 2; exposure II, bed K; exposure III, beds 46, 45 and the
dump; Lower Famennian, quadrantinodosa Zone.
Family Adamanophyllidae Vassiljuk, 1959
Genera assigned: Prosmilia Koker, 1924; AdamanophyHum Vassilyuk, 1959,
PseudoclaviphyHum Vassiljuk, 19£4; TachyphyHum Dobroljubova, 196·2.
Stratigraphic and geographic range is wide, the representatives of this family

being known from Lower Famennian to Middle Permian; Eurasia.
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Diagnosis. - See Vassiljuk, 1959, p. 53.
Remarks. - Vassiljuk (1959) erected the family Adamanophyllidae
for polycoeliid-like tetracorals with dissepiments. Major septa varying
in length.
Genus Prosmilia Koker, 1924
(Type species: PlerophyUum cyathophyUoides Gerth, 1921)
1921.
1924.
1928.
1942.
1956.

PlerophyUum; H. Gerth, Die Anth<>zoen des Dyas..., p. 90.
ProsmHia; E. M. J. Koker, Anthozoa uit net. .., p. 28.
PlerophyUum(?); A. W. Grabau, Palaeozoic corals..., p. 74.
ProsmHia; O. H. Scmndew<>lf, Zur Kenntnis..., p. 30.
ProsmHia; D. Hill, Rugosa..., p. F261.

Species assigned: P. cyathophyUoides (Gerth, 1921), P. compressa Koker, 1924,
P. fedorowskii n.sp. and P. tenera n.sp.
Stratigraphic and geographic range: Lower Famennian - Lower Permian;
Eurasia.

Diagnosis. - See Koker (1924, p. 28). Corals with major septa varying
in length and thickness, one or more verticils of dissepiments and, here
and there, lonsdaleoid vesicles; axial tube present in early ontogeny.
Septa lamellar in microstructure.
Remarks. - Due to the presence of septa varying in length and
thickness, Gerth (1921), Schindewolf (1942) and Hill (1956) assigned this
genus to Polycoeliidae. Believing that septa of three different lengths
correspond to three cycles and that their lamellar microstructure is
a trabecular structure, Koker (1924) placed this genus among the Hexacoralla, assigning it to the family Amphiastraeidae Ogilvie, 1896· whereas
Soshkina, Dobroljubova & Kabakovitsh (1962) and later Dobroljubova
(1966) placed it among Adamanophyllidae Vassiljuk, 1959.
Prosmilia fedorowskii n.sp.
(Text-fig. 47 A)
Holotype: Specimen Z.Pal.P. Tc No. 3/1230; Text-fig. 47 A.
Type horizon: Lower Famennian, quadrantinodosa Zone.
Type locality: Kielce (Kadzielnia quarry), exposure II, bed K.
Derivation of the name: named after Dr. Jerzy Fedorowski, Poznan, Poland.

Diagnosis. - A Prosmilia which with a diameter of 6.3 mm has
28 septa of three different lengths. Cardinal septum slightly shortened,
countercardinal septum long; alar, counterlateral septa also long, metasepta varying in length. Minor septa short. Axial ends of septa rhopaloid,
peripheral thin. A narrow verticil of dissepiments. Here and there,
vesicles lonsdaleoid.
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Material. - One specimen found among in shales. Proximal end and
calyx damaged. Five peels of transverse sections.
Description. - A small specimen 5 mm long, with the longest diameter
of 6.3 mm and a small talon on the concave side. Epitheca smooth with
horizontal striae.
Transverse section. Corallite round in transverse section. Epitheca
thin, in some places somewhat thicker. On the periphery septa thin.
threadlike, their axial ends thickened. Cardinal septum shortened in
mature stage. Countercardinal septum is the longest. Alar and counterlateral septa differ little or not all from metasepta. One verticil of dissepiments is visible on periphery. Lonsdaleoid vesicles occur here and there.
Bilateral symmetry is replaced, in some places, by asymmetry. A distinct
acceleration is observed in countercardinal quadrants. Septal formula
515

7"7+ 4 .

Ontogeny (Text-fig. 46A 1). - The smallest cross section is 2.4 mm in
diameter and has about 8 distinct septa which reach axial tube surrounded by cyatotheca. A small talon present.

Fig. 47. - A Prosmilia fedorowskii n.sp.: AI transverse section of a coral, mid-neanic
stage, axial tube surrounded by phyllo-cyatotheca, with talon, X 5.4; A 2-A s serial
transverse sections, ephebic stage, septa of three different, lengths, dissepiments
normal, here and there lonsdaleoid, counterseptum, alar, counterlateral and some
metasepta more strongly developed (Ka<:lzielnia II, bed K; Z. Pal. P. Tc No. 3/1230),
holotype, X 4.
B Prosmilia tenera n.sp.: B I -B 2 transverse section of a corallite in ephebic stage,
with countersephum, alar, counterlateral and some metasepta longer and with
a verticil of dissepiments (Kadzielnia, the dump; No. 3/1690), holotype, X 2.7.

Remarks. - Because of the presence of dissepiments and unequal
lengths of protosepta and some metasepta, Prosmilia fedorowskii n.sp.
is assigned by the present writer to the family Adamanophyllidae. The
ontogeny of other representatives of this family is unknown. Two different groups of corals, one with a zaphrentoid ontogeny, and another
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with axial tube and including Prosmilia, exist among Polycoeliidae
Roemer, 1883. Working out a rich material of Tetracoralla from Carboniferous of Poland, Fedorowski (personal communication) attracted
attention to this problem. P. fedorowskii n.sp. differs from Permian
species in small dimensions and septa, which are thin on the periphery
and separated here and there by lonsdaleoid vesicles.

Occurrence. - Poland: Kielce (Kadzielnia quarry), exposure II, bed K,
Lower Famennian, quadrantinodosa Zone.
Prosmilia tenera n.sp.
(Text-fig. 47 B)

HoLotype: Specime,n Z.Pal.P. Tc No. 3/1690; .Text-fig. 47 B.
Type horizon: Lower Famennian, probably quadrantinodosa Zone.
Type Locality: Kielce (Kadzielnia quarry), the dump.
Derivation of the name: Lat. tener = delicate, after thin skeletal element.

Diagnosis. - A Prosmilia with an oval calyx, asymmetric arrangement
of septa, and with a diameter of 7.5X5.8 mm having 14-16X2 septa. Nine
major septa long, thin, bent, reaching axis but not joined together.
A single verticil of normal dissepiments; here and there lonsdaleoid
dissepiments.
Material. - A single fragmentary specimen of which 2 peels of transverse sections were made.
Description. - Specimen shaped like a short, wide cone 4 mm high
and with the longest diameter of 7.5 mm.
Transverse section. Corallite oval in transverse section, with a thin
epitheca. Septa arranged irregularly and varying in length, hence the
asymmetry of the section. Counterseptum the longest, cardinal septum
somewhat shorter. Alar and counterlateral septa and some metasepta are
among long septa reaching the axis. Minor septa fairly long, equalling
about 1/3 of the length of major septa. Dissepiments occur in 1-2 incomplete verticils. The inner verticil forms an internal wall, which is
penetrated by minor septa. Here and there lonsdaleoid vesicles.
Remarks. - The structure of the Famennian specimen is similar in
transverse section to that of P. cyatophylloides (Gerth) in Koker (1924,
Pi. 10, Fig. 2). Similar are the oval shape of transverse section, as well
as thin irregularly distributed septa. There are, however, the following
differences: 1) the number of septa in the Famennian specimen is probably larger than that in the specimen from the Island of Timor (their
nld indices are 28/7 and 60/20 mm resp.); 2) major septa in P. tenera n.sp.
are longer and more of them reach the axis; 3) P. tenera has a distinct
internal wall formed by the internal verticil of dissepiments and
penetrated by minor septa.
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Occurrence. - Poland: Kielce (Kadzielnia quarry), the dump, Lower
Famennian.
Genus Pseudoclaviphyllum Vassiljuk, 1964
(Type species: P. tenuiseptatum Vassilju,k. 1964)
1964. Pseudoctaviphyllum Vassiljuk; N. P. Vassiljuk, Korally zon...• p. 65.
Species assigned: P. tenuiseptatum Vassiljuk and P. aff. tenuiseptatum Vass-

iljuk.
Stratigraphic and geographic range: Upper Famennian-Visean of Europe.

Diagnosis. - See Vassiljuk (1964, p. 65). Microstructure of septa
lamellar, of the wall laminar wavy.
Remarks. - According to Vassiljuk (l.c., p. 65), this genus is most
similar to Claviphyllum Hudson since, like the latter, it has a long
counterseptum and a pair of longer metasepta in each of the four
quadrants. The occurrence of dissepiments in Pseudoclaviphyllum makes
up a character in which this genus differs from both Claviphyllum
Hudson and Sochkineophyllum Grabau. In addition, it has long septa
sharply terminating axially, whereas in Sochkineophyllum their ends
are rhopaloid.
Pseudoclaviphyllum aff. tenuiseptatum Vassiljuk, 1964
(Text-fig. 48)

Material. - A single fragmentary coral of which a peel of a transverse
section was made.

Fig. 48. - Pseudoclaviphyllum aff. tenuiseptatum Vassiljuk: transverse section of
an incomplete specimen, counterseptum long, cardinal septum shortened (GalE:zice,
bed 2; Z. Pal. P. Tc No. 3/2418), X 2.25.

Description. - Transverse section. With a diameter of lOA mm, the
number of major septa amounts to about 20. They are thin and have
sharp axial ends. The longest and the thickest is the counterseptum,

FAMENNIAN TETRACORALLOID AND HETEROCORALLOID FAUNA

123

which exceeds the middle of the corallite and in cardinal quadrants
approaches elongate metasepta, varying in length. In conformity with
the diagnosis of the genus, the longest is the counterseptum, a short
cardinal septum being situated in an open fossula. Septa III and IV,
situated in cardinal quadrants, and septa I and II in countercardinal
quadrants are longer than other metasepta. Other metasepta also differ
from each other in length. Minor septa do not occur everywhere, they
inay be slightly longer or only marked by knobs visible on the inner
surface of epitheca. One to three verticils of vesicles are visible on the
periphery.
Remarks. - This fragment of coral is only with reservation assigned
by the present writer to P. tenuiseptatum Vassiljuk, but it is considered
as closely related. There are the following common characters: a similar
septal index nld which in the Famennian corallite amounts to 20/10.4
and in the Visean one to 20-35/12-13, a similar system of major septa
and atrophied minor septa.
Occurrence. - Poland: Gal~zice (Bes6wka), Upper Famennian, costatus
Zone.
Family Amplexidae Chapman, 1893
(Type genus: Amplexus Sowerby, 1814)

Genus Amplexus Sowerby, 1814
(Type species: A. cOTalloides Sowerby, 1814)
Species assigned: A. coralloides Sowerby, 1814.
Stratigraphic and geographic range: Upper Famennian

of Poland; Lower

. Carboniferous of Ireland.

Diagnosis. - See Smith & Thomas (1963, p. 162).
Remarks. - The assignment of many species to this genus which
may he found in several authors' works, is debatable as long as the
ontogeny of the type species remains unexamined. According to the
present state of knowledge, Amplexus is polyphyletic and corals, assigned
to this genus, are very simple in structure, have short septa, complete,
horizontal tabulae, strongly shortened minor septa and no dissepiments.
Their ontogeny was examined several times, but the result of these
studies were divergent. After a study on two new species (A. adnatus
and A. geniculatus) , Easton (1945) stated that their development was
zaphrentoid and that 22 septa, which they had, were joined together
axially. Stainbrook (1959), describing the ontogeny of A. deeringi
Stainbrook, found that this was a syringaxonoid form. Busch (1914)
described an ontogenic series in A. hamiltoniae Hill and stated that with
16 septa their axial fusion was yet observed. R6zkowska (1967, p. 753,
PI. 1, Fig. 6 A) presented a neanic stage of a coral from costatus Zone
at Kowala and tentatively determined it as A. coralloides Sowerby. This
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specimen has a short cardinal septum (situated in a fossula) and short
other septa (Text-fig. 49 A). Topotype of A. coralloides from the collections of the British Museum- kindly sent to the present writer by Dr. C.
Scrutton, have their proximal ends damaged and, therefore, the ontogeny
of the type species A. coralloides continues to be debatable. A few corals
with the morphology, internal structure and microstructure identical
with those of A. coralloides ~ccur in the Uppermost Famennian of Kowala. Although their generic assignment is uncertain, they are considered by
the present writer as conspecific with A. coralloides.

Fig. 49. - A Amplexus sp.(?): Al transverse section, neanic stage, cardinal septum
in a wide fossula, a few septa connected with each other by cyatotheca, X 8;
A 2 transverse section of part of a corallite, ephebic stage, cardinal septum shortened,
situated in fossula, X 2.5; A 3 longitudinal, slightly tangential section, X 2.5 (Kowala V; Z. Pal. P. Tc No. 3/2788).
B-C Amplexus coralloides Sowerby: B transverse section with a shortened cardinal
septum, C transver,se-oblique section, its plane passing through the bend of coral
(Kowala; I. G. No. 163n, II, 62), X 2.5.

Amplexus coralloides Sowerby, 1814
(Text-fig. 49 B-C; PI. VII, Figs. 6, 7)
1814. Amplexus coralloides Sowerby; J. Sowerby, The mineral conchiology ... , p. 165,

PI. 72, Figs. 1-5.
1963. Amplexus coralloides Sowerby; S. Smith & H. D. Thomas, On Amplexus ... ,

p. 163, PI. 7.
1967. ?Amplexus coralloides Sowerby; M. Roikowska, Famennian corals... , p. 752,

PI. I, Fig. 6 A.

Material. - Ten fragments of specimens from the Geological
Institute's collections, found by the late J. Czarnocki in the red limestone
of Kowala. Twelve peels of transverse and longitudinal sections.
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Description. - The biggest fragment is serpuloidally bent, tubelike,
10Xll mm in diameter and 40 mm long. Its surface is ornamented with
fine, undulated growth wrinkles and has a few transverse annulations.
Transverse section. Septa lamellar. With a diameter of 9X12 mm,
the number of major septa amounts to 24 reaching 3 mm in length.
Cardinal septum slightly shorter, fossula open. In another transverse
section of this same specimen, septa are considerably shorter, reaching
1.5 mm. Since this section is somewhat oblique, minor septa are visible
in the form of short slats.
Longitudinal section. Thin, widely spaced, horizontal tabulae with
peripheral ends slightly bent downwards are visible on the obliquely
sectioned corallite.
Remarks. - Since the ontogeny of the lectotype of A. coralloides Sow.
is unknown, the present writer assigns the Famennian corals to this
genus with a certain reservation which is caused by the following
facts: they are almost of the same age (in Poland - Famennian, costatus
Zone, limestones directly underlying Tournaisian shales, Gattendorfia
Zone and in Ireland - Lower Carboniferous, Syringothyris-c Zone) and
have all morphological characters in conformity with the lectotype,
determined by Smith & Thomas, i.e.: 1) a wormlike bent shape)
2) a smooth epitheca with growth wrinkles only, 3) a similar septal index
nld = 24/10.5, 4) short, straight, amplexoid septa 1.5-3.0 mm long,
5) minor septa very short, only very slightly entering the lumen, and
6) complete, horizontal tabulae slightly bent downwards on the periphery.
Occurrence. -Poland: Kowala, Upper Famennian, costatus Zone.
Ireland, Lower Carboniferous.
Superfamily Zaphrentoidida Schindewolf, 1952

Diagnosis. - See Schindewolf (1952, p. 164).
Remarks. - According to Schindewolf (1952, p. 165), two families,
Polycoeliidae Roemer, 1883 and Hapsiphyllidae Grabau, 1928, genetically
related to each other by a similar zaphrentoid ontogeny, may ·be
distinguished in this superfamily. A distinct bilateral symmetry, caused
by the predominance of 4-5 protosepta and, sometimes, a few metasepta,
is a diagnostic character of the family Polycoeliidae, whereas in
Hapsiphyllidae Grabau, 1928 the bilateral symmetry is caused by the
distinction of two septa, cardinal and counterseptum. Since characteristic
features, which disappear in the mature stage when the coral reaches
a subradial symmetry, are more conspicuous in the juvenile stage, the
knowledge of morphogeny is necessary for the assignment to a family. In
addition, the knowledge of early ontogenetic stages allows one to trace
the phyletic relationships. The genera Prosmilia Koker, 1924 and
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Endothecium Koker, 1924, which have polycoeloid septa with a nalivkinelloid ontogeny, may serve as an example. The morphogenesis of the
Zaphrentoidida was studied mostly by Schindewolf (1952).
Family Polycoeliidae Roemer, 1883
Stratigraphic and geographic range: Devonian-Permian; North America, Europe,
Asia, Australia. Ufimia Stuckenberg, 1895 occurs in Famennian of Poland.

Diagnosis. ....:.... See Hill (1956, p. F260).
Genus Ufimia Stuckenberg, 1895
(Type species: Ufimia ca'rbonaria Stuckenberg, 1895)
1895.
1922.
1928.
1928.
1928.
1941.
1942.
1942.
1953.
1963.
1965.

Ufimia; A. Stuckenberg, Korally i mSanki..., p. 27.
Tachylasma; A. Grabau, Palaeozoic corals..., p. 24, partim.
Ufimia; A. Grabau, Ibid., p. 53.
Tachylasma; A. Grabau, Ibid., p. 44, partim.
Tachylasma; E. D. Soshkina, Niznepermskie..., p. 350, partim.
Tachylasma; E. D. Soshkina, T. Dobroljubova & G. Porfiriev. Permskie Rugosa ... , p. 47, partim.
PlerophyHum (Ufimia); O. Schindewolf, Zur Kenntnis... , p. 122.
PlerophyHum (PrionophyHum); O. Schindewolf, Ibid., p. 47.
Tachylasma; V. Fomitshev, Permskie korally..., p. 92.
PlerophyHum (Ufimia); G. de Groot, Rugose corals.... p. 22.
PlerophyHum (Ufimia); J. Kullmann, Rugose Korallen.... p. 115.

Species assigned: Ufimia carbonaria Stuckenberg, 1895; Tachylasma cha Grabau,
1922; T. elongatum Grabau, 1922; T. aster Grabau, 1922; T. rhizoides Soshkina, 1935;
T. latum Soshkina, 1925; T. magnum Grabau, 192~; T. be1/Tichi (Rothpletz. 1892) in
Grabau, 1928; Tachylasma lopingense Grabau, 1928; T. cylindroconica (Heritsch,
1938); PlerophyHum (Ufimia) persymmetricum Schindewolf, 1942; P.(U.) infracarbonicum Schindewolf, 1942; P.(U.) clavatum Schindewolf, 1942; P.(U.) schwarzbachi
Schindewolf, 1942; P.(U.) kobayashii Schindewolf, 1942; P.(U.) cuneiseptatum
Schindewolf, 1942; P.(U.) multitabulatum Schindewolf. 1942; P.(U.) longiseptatum
(Frech) in Schindewolf, 1942; PentaphyHum (PrionophyHum) crassiseptum Schindewolf, 1942; Tachylasma aster var. rhizoides Soshkina, 1941; T. columbinum
Fomitshev, 1953; T. vaganense Fomitshev, 1953; PlerophyHum (Ufimia) alternans
de Groot, 1963; P.(U.) prius Kullmann, 1965.
Stratigraphic and geographic range: Middle Devonian-Permian; Asia, Austra-

lia, Europe.

Diagnosis. - See Hill (1956, p. F262). Microstructure of wall laminar-wavy, of septa -lamellar.
Remarks. - Erecting the genus Ufimia, Stuckenberg (1895) enclosed
a comprehensive description and a schematic drawing. This genus is
marked by two long and thick alar septa, two strong counterlateral septa,
a cardinal septum, which is reduced in the mature stage, and a counterseptum which shortens in this stage. Grabau (1922) erected the genus
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Tachylasma with a type species, T. cha Grabau for which he gave
a diagnosis almost identical as that given by Stuckenberg for Ufimia.
According to Grabau, Tachylasma differs from Ufimia only in more
strongly expressed septal characters. The present writer considers,
therefore, Tachylasma to be a junior synonym of the genus Ufimia
Stuckenberg. This applies, however, only to those species whose cardinal
septum and counterseptum are subject to shortening. Since some species,
described by Grabau, in which a very long counterseptum persists, are
different, they were assigned by a few authors to Tachylasma Grabau.
Such a view was taken by Schindewolf (1942), Fomitshev (1953), Sokolov
(1960) and Soshkina, Dobroljubova & Kabakovitsh (1962). Some of them
(Schindewolf, 1942) consider Ufimia to be a subgenus of Plerophyllum
Hinde, 1892, some others as Hill (1956), Sokolov (1960), Soshkina, Dobroljubova & Kabakovitsh (1962) and the present writer consider it as
an independent genus.
U fimia supradevonica n.sp.
(Text-figs. 50, 51 B; PI. VIII, Figs. 3, 13)
Holotype: Specimen I. G. No. 163 f, II, 62 from the collections of the Geological
Institute in Warsaw; Text-fig. 50 B.
Type horizon: Upper Famennian, zones III-IV according to the goniatite
zonation.
Type locality: Zar~by near Lag6w, the dump.
Derivation of the name: Lat. supradevonica = Upper Devonian.

Diagnosis. - An Ufimia which with a diameter of 12.6 mm has 23 X 2
septa. A thick deposit of stereoplasma on septa reaching as far as calyx.
Material. - Three specimens, two of which found by J. Czarnocki and
H. Makowski are well-preserved. A fragmentary specimen was found
in limestone from Gal~zice.
Description. - Corallite 30 mm long, without proximal end, bent,
subcylindrical. Dense, interseptal striae and transverse contractions are
visible on the surface of epitheca.
Transverse section. With a diameter of 12.6 mm, there are 23 X2
septa. Cardinal septum strongly shortened, situated on the convex side,
counterseptum slightly less shortened. Alar and counterlateral septa are
strongly developed on the right-hand side of the section. Metasepta
varying in length, the most conspicuous are central ones in particular
quadrants. Minor septa developed in the form of short slats entering the
lumen of tabularium. A characteristic acceleration of septa, ::~ +6 is
observed in countercardinal quadrants. One side of corallite has, on
septa, a thicker deposit of stereoplasma which gradually decreases on
the right side.
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Longitudinal section. Calyx deep. Right of the cardinal septumcounterseptum line, septa are strongly bound together by stereoplasma
and form a compact stereoplasmatic mass. On the opposite side, they are
free and, therefore, tabulae, raised towards the axis, are developed
between them.

Fig. 50. - Ufimia supradevonica n.sp.: A transverse section of a coral, neanic stage,
counterseptum long, cardinal septum somewhat shorter (ZarElby; I. G. No. 163g, II,
62), X 3.4; B1-Bs a series of transverse sections, B 1-B 2 neanic stage, B a-B 4 ephebic
stage with cardinal and counterseptum shortening, B s transverse section through the
edge of calyx (ZarElby; I. G. No. 163f, II, 62), holotype, X 2.7; C longitudinal
section (ZarElby; I. G. No. 1631, II, 62), X 2.4.

Ontogeny (Text-fig. 50 A-B). - 1) The smallest section has, with
a diameter of 5 X 4 mm, 12 septa. Among them, conspicuous are the
counterseptum and cardinal septum almost fused together axially. Close
to them, axial region is free of septa but filled with stereoplasma. 2) With
a diameter of 9.2 mm, the number of septa amounts to 13. Septa thick,
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closely adhering. Cardinal septum slightly shortened, counterseptum does
not differ from adjoining counterlateral septa. Alar septa slightly thicker.
3) Diameter - 9.5X8.5 mm, number of septa -18. Alar septa markedly
long, their axial ends thickened. Arrangement of septa in cardinal
quadrants pinnate, in countercardinal- radial. Acceleration in countercardinal quadrants-according to the formula ::: +6.
Remarks. - The new species is most strongly related to the Middle
Devonian Plerophyllum (Ufimia) prius Kullmann, 1965, but has somewhat
longer minor septa, which enter tabtilarium and stronger major septa.
Occurrence. - Poland: Zar~by near Lagow, Upper Famennian, zones
III-IV.

Ufimia makowskii n.sp.
(Text-fig 51 A)
HoLotype: Specimen I. G. No. 163k, II, 62; Text-fig. 51 A.
Type horizon: Lower Famennian, zone III or IV, according to the cephalopod

zonation.
Type Locality: ZarE:by near Lag6w.
Derivation of the name: dedicated to Professor Henryk Makowski, Warsaw,

Poland.

Diagnosis. -An Ufimia which with a diameter of 11.4 mm has
25 major septa. Cardinal and counterseptum slightly shorter, alar and
counterlateral septa differ in length slightly from metasepta. A long
lasting deposit of stereoplasma occurs in cardinal quadrants and in axial
part of the corallite.
Material. - One, fairly well-preserved specimen, found by the late
Prof. J. Czarnocki among shales on the dump in Zar~by.
Description. - Coral small, wide-conical, about 15 mm long, with the
longest diameter amounting to 11.4 mm. Wide septal grooves, delicate
growth wrinkles and transverse annulations are visible on epitheca.
Transverse section. Thick septa are closely distributed according to
the pseudoradial symmetry. Septal index 25/11.4. Cardinal septum as
thick as adjoining septa but considerably shorter. Counterseptum somewhat thinner and shorter than the adjoining ones. Counterlateral and alar
septa slightly stronger than other proto- and metasepta. Axial ends of
septa rhopaloid and cemented together with stereoplasma, peripheral
parts free at their bases. Septal formula: ::: +6.
Ontogeny (Text-fig. 51 A). - The youngest stage lacking. 1) With
a diameter of 4.2 rom there are 13 septa, which are short, wedgelike and
contacting each other with their sides. Axial part of the corallite free
of septa but filled with stereoplasma. Countercardinal septum is the
longest: Cardinal septum as long as adjoining septa. 2) With a diameter
of 9.5 mm, the number of septa amounts to 21. Cardinal septum slightly
9 Acta Palaeontologica Polonica nr 1/69
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shortened the same as countercardinal. In cardinal quadrants distinct
bilateral symmetry. Septal formula ; +6. 3) With a diameter of
11.4 mm, the number of septa amounts to 24. Septa almost uniform in
thickness; alar and counterlateral septa are somewhat longer. Septa
continue to adhere to each other in cardinal quadrants and axial part.
Axial field free of septa, slightly extended. 4) Ephebic stage with strongly
reduced stereoplasma.

i:

•
Fig. 51. - A Ufimia makowskii n.sp.: A I -A 4 a series of transverse sections, showing
the ontogenetic development, AI neanic stage with elongate counterseptum, A 2 -A 4
ephebic stage with cardinal septum shortening and counterseptum thinning (Zar~by, the dump; 1. G. No. 163K, II, 62), holotype, X 3.4.
B Ufimia supradevonica n.sp.: a diagrammatic drawing (Zar~by, 1. G. No. 1631,
II, 62), X 1.4.

Remarks. - U. makowskii n.sp. has septa similarly crowded as those
in Tachylasma den sum Hill, 1937, but its septa are shorter and little
differentiated and it has not minor septa. It differs from U. supradevonica
n.sp. in only slightly differentiated proto- and metasepta and in lack of
minor septa.
Occurrence. - Poland: Zar~by near Lagow, Upper Famennian
(according to Osmolska, 1963, zone III or IV).
Family Hapsiphyllidae Grabau, 1928

Diagnosis. - See Hill (1956).
Remarks. - Since there are too many synonyms, many genera are
insufficiently described and others have a structure which does not
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occur in zaphrentoids, Sutherland (1958, p. 44) and Schouppe (1959,
p. 239) are of the opinion that zaphrentoids require a penetrating revision.
After analyzing part of this group, Sutherland (l. c., p. 44) stated that:
1) Menophyllum M. Edw.-H., 1851, Zaphrentoides Stuckenberg, 1895 and
Heterophrentis Billings, 1875 are insufficiently studied; 2) some other
genera have a structure different from that of zaphrentoids. According
to Ivanovsky (1960), a structure typical of zaphrentoids is as follows:
1) corals are solitary; 2) septa have a bjlateral symmetry in relation to
cardinal septum situated in a fossula; 3) septa have a deposit of stereoplasma; 4) dissepiments lacking or occurring only in exceptional cases.
The following genera have not such characters: Zaphrentis Rafinesque &
Clifford, 1820; Triplophyllum Simpson, 1900; Siphonophyllia Scouler,
1944; Zaphriniphyllum Sutherland, 1958. Strictly speaking, only three
genera of the many discussed by Sutherland are appropriate representatives of the family Hapsiphyllidae. These are: Amplexizaphrentis Vaughan,
1906; Zaphrentites Hudson, 1941; Hapsiphyllum Simpson, 1900. Other
genera, assigned by the present writer to Hapsiphyllidae but requiring
revision, since they may be synonyms, are as follows: Fasciculophyllum
Thomson, 1883; Duplophyllum Koker, 1924; Lytvolasma Soshkina, 1925;
Allotropiophyllum Grabau, 1928; Bradyphyllum Grabau, 1928; Neozaphrentis Grove, 1935; Euryphyllum Hill, 1937; Rotiphyllum Hudson, 1941;
Homalophyllites Easton' 1944; Canadiphyllum Sutherland, 1958; Basleophyllum Schouppe & Stacul 1959; Asthenophyllum Grubbs, 1939;
Enniskillenia Kabakovitsh, 1962; Thecophyllum Fomitshev, 1953; Tungassophyllum Ivanovsky, 1959; Protozaphrentis Yu, 1957; Meniscophyllum Simpson, 1900. Hapsiphyllidae, which occur from Silurian to Permian
inclusively, were described from North America, Europe, Asia and
Australia.
The following genera were found by the present writer in Famennian
of the Holy Cross Mountains: Asthenophyllum Grubbs, 1939; Amplexizaphrentis Vaughan, 1906; Duplophyllum Koker, 1924; Fasciculophyllum
Thomson, 1883; Euryphyllum Hill, 1937.
Genus Amplexizaphrentis Vaughan, 11906, sensu Sutherland, 1958
(Type species: Zaphrentis bowerbanki Thomson, 1883, non M. Edw.-H. (Lang.
Smith & Thomas, 1940»
1883.
1906.
1900.
1900.
1924.
1930.
1940.
1944.
9·

Zaphrentis; J. Thomson. On the development..., p. 368. Pi. 6, Fig. 3.
Amplexi-Zaphrentis; A. Vaughan, The Carboniferous.... p. 315.
Zaphrentis; A. Vaughan. Ibid.• p. 315.
Zaphrentis; A. Vaughan. Ibid .• p. 457.
Zaphrentis; E. M. J. Koker. Anthozoa uit..., p. 7.
Zaphrentis; H. P. Lewis, The Avonian succession..., p. 277.
Amplexi'-Zaphrentis; W. D. Lang, S. Smith & D. H. Thomas, Index..., p. 16.
Triplophyllites; W. H. E. Easton, Corals from ..., p. 35.
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1953. ThecophyHum; V. D. Fomitshev, Korally Rugosa... , p. 175.
1956. Amplexizaphrentis; D. Hill, Rugosa... , p. F267.
1958. Amplexi-Zaphrentis; P. K. Sutherland, Carboniferous ... , p. 44.
19S2. EnniskiHenia; N. V. Kabakovitsh, Tetracoralla... , p. 323.
1965. Barytichisma; D. Weyer, Uber Amplexus... , p. 449.
non 1967. Amplexizaphrentis; J. Pickett, Lower Carboniferous... , p. 8.

According to Sutherland (1958), in addition to Amplexizaphrentis
(M. Edw.-H., 1850), the following species occur in Carboniferous
A. taylori Sutherland, 1958; A. indifferens Sutherland, 1958; A. cassa
1958; A. pHata Sutherland,1958. A new species, ThecophyHum lebedevi,
by Fomitshev (1953).

enniskiHeni

of Canada:
Sutherland,
was erected

Diagnosis. - See Hill (1956, p. F267). Sutherland (1958, p. 50) give~
a detailed description of A. enniskilleni (M. Edw-H.), which in the present
writer's opinion is the most exhaustive presentation of a species of that
genus. Microstructure of wall lamellar-wavy, of septa -lamellar.
Remarks. - The species A. rejuvenescens Pickett, 1967 which,
according to Pickett's description, forms buds and has dissepiments is not
assigned by the present writer to Amplexizaphrentis.
Amplexizaphrentis conus n.sp.
(Text-fig. 52; PI. VII, Fig. 13)
Holotype: Specimen 1. G. No. 163c, II, 62; Text-fig. 52.
Type horizon: Upper Famennian, Wocklumeria beds, red limestone, costatus

Zone.
Type locality: Kowala near Kielce.
Derivation of the name: Lat. conus = cone, after a conical shape of the corallite.

Diagnosis. - An Amplexizaphrentis shaped like a wide, straight cone,
with a deep calyx and, with a diameter of 8.6X8.0 mm, having 28 major
septa. Stereotheca around a long, rhomboidal cardinal fossula, reaching
outside the middle of the coral. Two alar fossulae and one, not very
conspicuous countercardinal fossula. Cardinal septum thin, countercardinal - shorter than the adjoining septa.
Material. - One specimen, fairly well-preserved, except for the lack
of proximal end.
Description. - A widely conical, straight corallite 25 mm in incomplete
length and 36.5 mm in the longest diameter near the edge of calyx.
Calyx 23 mm deep. Delicate interseptal grooves, thin growth wrinkles
and regularly repeated contractions are visible on epitheca.
Transverse section. Epitheca fairly thick (0.4 mm). Septa, slightly
bent and pointing towards a rhomboidal fossula, are visible in transverse
section. Their bases are triangular and their rhopaloid axial ends form
a stereotheca around the fossula. Cardinal septum thin, longer and
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counterseptum shorter than the adjoining septa. A large rhomboidal
fossula is narrow on the periphery, open towards alar fossulae and
a shortened counterseptum, next to alar fossulae the widest. Minor
septa are embedded in epitheca. With a diameter of 8.0 mm, there are
28 septa. A distinct acceleration occurs in cardinal quadrants: ~ 'I

:-+6.

Fig. 52. - Amplexizaphrentis conus n.sp.: a-d successive transverse sections of an
ephebic stage, septa gathered in four systems surrounding cardinal fossula which
extends towards axis, cardinal septum elongate, two narrow alar fossulae and
one countercardinal fossula; e a diagrammatic drawing of the shape of a coral (Kowala; 1. G. No. l63c, II, 62), holotype, X 2.

Ontogeny (Text-fig. 52 a-d) was traced up to a height of 4~3 mm.
1) The earliest preserved stage is 7.5X6.0 mm in diameter and has
26 septa. Axial ends of septa form stereotheca around fossula which
is open in the following three places: near cardinal septum, near alar
fossulae and near counterseptum. Acceleration in cardinal quadrants:
: : : +6.
2) In the course of a further development, cardinal septum
becomes thinner and counterseptum longer, cardinal fossula extends and
alar fossulae disappear. Deposit of stereoplasma on axial ends of septa
becomes reduced.
Remarks. - The Famennian specimen has a thick deposit of stereoplasma on epitheca and septa. A thick, compact stereotheca is visible
around fossula, which slightly resembles the Silurian species Zaphrentis
conulus Lindstroem, 1883 and is typical of Protozaphrentidae Ivanovsky,
1960. A somewhat similar, large, rhomboidal fossula, a similar arrangement of septa and a similarly shortened counterseptum occur in
Z. enneskilleni (M. Edw.-H., 1850), figured and described by Lewis (1930,
PI. 23, Figs. 7 a, b). Its skeletal elements are, however, very thin. Of
Canadian species, similar is A. pilata Sutherland (1958, PI. 10, Figs. 2-4),
which has a thick skeleton and a wide, closed fossula, but its counterseptum is somewhat longer than the adjoining ones, and fossula is not,

134

MARIA ROZKOWSKA

therefore, open towards it. The corallite illustrated by R6zkowska (1967,
PI. 1, Fig. 7) belongs to the species· described above.

Occurrence. - Poland: Kowala, Upper Famennian, costatus Zone,
according to J. Czarnocki - W ocklumeria beds.
Genus Fasciculophyllum Thomson, 1883
(Type species: Fasciculophyllum dybowskii Thomson, 1883)
Fasciculophyllum Thomson; J. Thomson, On the development..., p. 448.
Centrocellulosum; J. Thomson, Ibid., p. 452.
Zaphrentis; W. Weissermel, Zwei Korallen ..., p. 277.
Fasciculophyllum; R. G. S. Hudson, Fasciculophyllum..., p. 258.
Fasciculophyllum; D. Hill, Rugosa..., p. F260.
Fasciculophyllum; T. A. Dobroljubova & N. V. Kabakovitsh, Korally niznego...,
p. 21 (cum synonymy).
1966. Plerophyllum (Pleroph1l11um); J. Kullmann, Goniatiten-Korallen..., p. 450.

1883.
1883.
1935.
1942.
1952.
1966.

Species assigned: Fasciculophyllum dybowskii Thomson, 1883; Zaphrentis
omaliusi M. Edw.-H. 1851; Hadrophyllum edwardsianum Koninck, 1872; Densiphyllum rushianum Vaughan, 1908; Rotiphyllum cf. densum (Carruthers), in Hudson,
1944; Zaphrentis aff. phillipsi M. Edw.-H., 1851, in Vaughan, 1905; Rotiph1l11um
costatum (MCoy) in Hudson, 1944; Rotiph1l11um rushianum (Vaughan, 1906);
Fasciculophyllum thomsoni Hudson & Fox, 1942; Fasciculoph1l11um repressum
Schindewolf, 1952; Pleroph1l11um (Plerophyllum) tenuiseptatum Kullmann, 1966;
Fasciculoph1l11um aft. rushianum (Vaughan, 1906); Fasciculoph1l11um dobroljubovae

n.sp.
Stratigraphic and geographic range: Upper Famennian-Upper Carboniferous.

Europe.

Diagnosis. - See Dobroljubova & Kabakovitsh (1966). Microstructure
of epitheca laminar-wavy, of septa -lamellar.
Fasciculophyllum aff. rushianum (Vaughan, 1906)
(Text-fig. 53)

Material. - One of the specimens from J. Czarnocki's collections,
found in Kowala, in W ocklumeria beds. Twelve peels.
Description. - Coral conical, slightly bent, with a mostly worn off
surface. In some places longitudinal striae and in some others transverse
annulations are visible. Edge of calyx sharp. Major and minor septa
occur on the edge in the form of low slats. Calyx deep.
Transverse section. Wall thick (0.6 mm). Symmetry pseudoradial.
Cardinal. septum long, situated in a closed fossula and reaching stereocolumella. Alar and counterlateral septa indistinct. Septa, gathered in
systems, four of them in each quadrant, almost straight, varying in
length. With a diameter of 6.7 mm, the number of septa amounts to 22.

FAMENNIAN TETRACORALLOID AND HETEROCORALLOID FAUNA

135

Countercardinal septum and two counterlateral septa are thin and fused
together near stereocolumella. Minor septa do not enter the lumen.
Stereocolumella occupies about 1/3 of the diameter of the coral.

Ontogeny (Text-fig. 53). -1) The youngest stage is, along the cardinal-countercardinal septum line, 2 mm in diameter. The wall near cardinal
septum is flattened because this is the place where talon is situated.
Number of septa -10, in addition to protosepta, one metaseptum occurs
in each quadrant. Septa and wall are thick. Stereocolumella distinct.
Fossulae slightly marked. 2) The next stage is 2.7 mm in diameter and
has 16 septa, very wide, concave talon and indistinct fossulae. Cardinal
septum thick, countercardinal thin. Distinct four systems of septa. 3) In
the next-stage, talon is narrowed, with a wide fossula containing a thick
cardinal septum, adhering to it. Distinct alar fossulae. Countercardinal
septum thin, connected with counterlateral septa which are uniform
in thickness. Distinct bilateral symmetry. Septal formula ::: +6.

Fig. 53. - Fascicutophytlum aff. rushianum (Vaughan, 1906): a-f successive stages of
ontogenetic deveLopment. septa gathered in systems, cardinal septum in a triangular
fossula on the side of talon. stereocolumella wide (Kowala; I. G. No. 163j. II. 62).
X 2.7.

Remarks. - The coral from Kowala, described above, is related to
Fasciculophyllum rushianum (Vaughan, 1908, p. 459) by its pseudoradial
symmetry, narrow, triangular, cardinal fossula and poorly developed,
scarcely visible countercardinal and alar fossulae. In the Famennian
species, skeletal elements are, however, more delicate, its counterseptum
and counterlateral septa being smaller than others and fused together.
The form described differs from F. omaliusi M. Edw.-H. in the pseudoradial structure, triangular cardinal fossula and a triplet of thin countercardina! and counterlateral septa. From F. repressum Schindewolf, 1952 it
differs in a strong stereocolumella, cardinal fossula tapering towards the
axis and counterlateral septa fusing with counterseptum and not with
adjoining metasepta.
Occurrence. - Poland: Kowala, Upper Famennian, costatus Zone.
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Fasciculophyllum dQbroljubovae n.sp.
(Text-fig. 54)
Holotype: Specimen Z.Pal.P. Tc No. 3/2791; Text-fig. 54.
Type horizon: Upper Famennian, costatus Zone.
Type locality: Kowala, trench II.
Derivation of the name: dedicated to Dr. T. A. Dobroljubova, Palaeontological

Institute of the USSR's Academy of Sciences, Moscow.

Diagnosis. - A corallite with a thick wall and septal index n/d =
20/3.5. Cardinal, alar and countercardinal fossulae conspicuous. Distinct
four systems of septa. Counterseptum very thick, counterlateral septa,
fused to it, thin, threadlike.
=

Material. - One, very small specimen, found in red limestone of Kowala in trench II. One peel of transverse section was made.

Fig. 54. - Fasciculophyllum dobroljubovae n.sp.: transverse section of a juvenile
individual with a strong cardinal septum in a triangular fossula, with a thick
counterseptum fused with adjoining septa and with a wide stereocolumella (Kowala II; Z. Pal. P. Tc No. 3/2791), X 8.

Description. - Transverse section. Corallite oval in transverse section.
Wall thick, particularly on the side of cardinal septum, which is long,
intersects a wide, triangular fossula and reaches an elongate, wide
stereocolumella. Alar and counterlateral fossulae distinct, separating
4 groups of septa, each consisting of 4 respectively 3 septa varying in
length. Counterseptum very thick, reaching stereocolumella and with
very thin counterlateral septa fused to it. Almost all septa are concave,
with their concavity directed to cardinal septum. Their peripheral ends
are triangularly thickened and axial ends fusiform.
Remarks. - The species described above is similar to F. aff. rushianum
by its thick skeletal elements. In F. dobroljubovae n.sp., however, the
symmetry is bilateral, the fossulae: cardinal, alar and countercardinal are
more conspicuous, the countercardinal septum is very thick and the
counterlateral septa joined with it, are very thin, threadlike.
Occurrence. - Poland, Kowala, Upper Famennian, costatus Zone.
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Genus Euryphyllum Hill, 1937
(Type species: EuryphyUum reidi Hill, 1937)
Schouppe & Stacul (1959, p. 258) presented an exhaustive synonymy of this
genus.
Species assigned: Zaphrentis cainodon Koker, 1924; Stereolasma minus Soshkina, 1925; EuryphyUum trizonatum Hill, 1937; E. minutum Hill, 1937; E. reidi Hill,
1937; Lytvelasma cainodon Wang, 1947; DuplophyUum (EuryphyUum) cainodon
Schouppe & Stacul, 1959; D.{E.) robustum (Koker, 1924'); D.{E.) ccmiculiforme
Schouppe & Stacul 1959, D. (E.) hilli Schouppe & Stacul, 1009; D. (E.) breviseptatum
Schouppe & Stacul, 1959; EuryphyUum hispanicum de Groot, 1963; E.{?) australe
M'Coy, 1847).
Stratigraphic and geographic range: Upper Famennian-Permian of Eurasia.

Diagnosis. -

See Hill (1937, p. 150). Microstructure of septa -la-

mellar.
Remarks. - According to Schouppe & Stacul (1959, p. 253), Euryphyllum is a subgenus of Duplophyllum. Like de Groot (1963, p. 45), the

present writer is, however, of the opinion that such a relationship is not
justified because long, contratingent minor septa are a diagnostic
character of Duplophyllum, whereas Euryphyllum is characterized by
a lack of these septa. Hill (1956) yet more strongly emphasizes the difference between Duplophyllum and Euryphyllum, assigning Duplophyllum to the family Metriophyllidae, and Euryphyllum to Hapsiphyllidae.
The present writer believes that both these genera belong to Hapsiphyllidae Grabau, 1928.
Euryphyllum aff. cainodon Koker, 1924
(Text-fig. 55)

One, strongly damaged specimen, filled with red limestone
which comes from the collection of the Geological Institute in Warsaw
and is labelled "W ocklumeria limestone". Two peels, one of a transverse
and other of a longitudinal sections, were made.
Description. - A subcylindrical coral with a strongly worn off surface.
Only major septa are visible. Minor septa lacking.
Material. -

Fig. 55. - EuryphyUum aff. cainodon Koker: a transverse section, ephebic stage,
cardinal septum slightly shortened, b longitudinal section (Kowala; 1. G. No. 1630,
II, 62), X 2.25.
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Transverse section. Diameter 12 mm, 39 septa uniform in length.
Septa wedgelike, thick at the base and extended by the deposit of
stereoplasma on peripheral ends. Their axial ends are thin and not
reaching the axis. The free axial field is slightly asymmetric and narrowing towards a somewhat shortened cardinal septum. Cardinal fossula
indistinct. Counterseptum does not differ from the neighbouring septa.
Longitudinal section. Tabulae complete, slightly convex; steeply
sloping towards the wall, axially flattened.
Remarks. - Despite the facts that the ontogeny of this specimen is
unknown and that its epitheca is worn off, it is assigned by the present
writer to the species E. cainodon Koker, 1924. Its transverse section is
identical with that figured by Koker (1924, PI. 3, Fig. 2). There is a difference in the septal index nld which in the Famennian specimen
amounts to 39/12 and in the Permian E. cainodon - to 34/20 but, on the
other hand, septal index is subject to changes with the geological age.
The plane of section cut through the Famennian specimen passes through
the base of calyx where septa are shortened.
Occurrence. -Poland: Kowala, Upper Famennian, Wocklumeria beds.
Genus Duplophyllum Koker, 1924
(Type species: DuplophyUum zaphrentoides Koker, 1924)
The synonymy given by Schouppe & Stacu1 (1949, p. 242) is supplemented by
the present writer with the following synonyms:
1924. DuplophyUum; E. M. J. Koker. Anthozoa uit...• p. 21.
1941. DuplophyUum; R. C. Moore & R. M. Jeffords. New Permian... , p. 108.
1959. DuplophyUum (DuplophyUum); A. v. SchQuppe & P. Stacul. Saulchenlose... ,

p. 241.
1962. DuplophyUum; E. D. SQshkina. T. A. Dobroljubova &

N. V. Kabakovitsh.

Tetracoralla...• p. 324.
1963. DuplophyUum; G. E. de Groot. CarboniferQus..., p. 44.
Species assigned: DuplophyHum zaphrentoides Koker. 1924; D. septarugosum
Moore & Jefford, 1941; D. calyculatum Koker. 1924; new species erected by
Schouppe & Stacul (1959): DuplophyHum (DuplophyUum) wanneri. D. (D.) tenuiseptatum, D. (D.) schindewolfi, D. (D.) micron. In addition, the writer assigns here
DuplophyUum sp. de Groot, 1963 and DuplophyUum sp., described in the present
work.
Stratigraphic

and

geographic

range:

Upper Famennian-Permian

of North

America, Europe, Alsia and Australia.

Diagnosis. - See Hill (1956, p. F258). Microstructure of septa lamellar.
Remarks. - The genus Duplophyllum Koker is assigned by Hill (1956)
to the family Metriophyllidae' and by Schoupp.e & Stacul- to
Zaphrentoididae Schindewolf, 1938. De Groot (1963), like Schouppe
diameter: nld = 19/11 in the Famennian specimen and 18/7 in the
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(= Zaphrentoididae Schindewolf 1938). Because of the incompleteness of

the only specimen available, the present writer cannot take her own
view in this respect.

Duplophyllum sp.
(Text-fig. 56)

Material. - A small fragment from the Upper Famennian of Gal~zice,
bed 2. A peel of a transverse section.
Description. - Diameter about 8 mm, number of septa about 18X2.
Septa thin, bent. Major septa, fused axially, from a stereocolumella
extended by the deposit of stereoplasma. Minor septa long, fused to
major septa close to the stereocolumella. Irregular sections of tabulae
are visible.

Fig. 56. - Duploph1lHum sp.: transverse section of a strongly damaged specimen
with stereocolumella and long oontratingent minor septa (Gal~zice, the dump; Z. Pal.
P. Tc No. 3/2171), X 5.4.

Remarks. - Because of its bent septa and long major and minor septa,
the Famennian coral here described is somewhat similar to the Permian
species D. zaphrentoides Koker, 1924 which, however, has much thinner
septa.
Occurrence. - Poland: Gal~zice (Bes6wka), bed 2, Upper Famennian,
costatus Zone.
Genus Asthenophyllum Grubbs, 1939
(Type species: Asthenoph1lHum orthoseptatum Grubbs, 1939)
Species assigned: A. orthoseptatum Grubbs, 1'939; A. cf. occidentale Whiteaves
in Norfolk, 1962; A. orientale Ivanovsky, 1963, in Famennian of Poland occurs
A. aff. orthoseptatum Grubbs, 1939.
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Stratigraphic and geographic range: Middle Silurian-Famennian of North Ame-

rica, Europe, Asia and Australia.

Diagnosis. - See Grubbs (1939).
Remarks. - The specimen from Kowala has a structure characteristic
of the type species. However, a long time interval is observed in its
occurrence (Middle Silurian-Famennian).
Asthenophyllum aff. orthoseptatum Grubbs, 1939
(Text-fig. 57)

Material. - One, damaged specimen. Two peels were made.
Description. - Preserved is a 7 mm long distal end of the corallite.
Diameter on the side of proximal end amounts to 11 mm and near
calyx - to 12.5 mm. Edge of calyx slightly deflected outwards, sharp.
Epitheca thin, with delicate interseptal striae, corresponding to major
and minor septa, as well as with thin growth wrinkles visible on its
surface.

Fig. 57. - Asthenophyllum aff. orthoseptatum Grubbs: transverse section of a coral,
cardinal septum long, situated in a wide fo,ssula (Kowala; I. G. No. 163' p, II, 62), X 3.5.

Transverse section is almost completely in conformity with Grubbs'
figure. Corallite round in transverse section, skeletal elements thin. Septa
straight, with rhopaloid axial ends contacting each other and forming
a stereotheca, which is discontinuous in the place where fossula is
situated. A long cardinal septum penetrates as deep as the axis. Septa
arranged zaphrentoidally. Number of major septa in quadrants according
to the formula : :: +6.
Minor septa embedded in a thin epitheca and
visible only in the form of interseptal grooves occurring on the surface.
With a diameter of 11 mm the number of major septa amounts to 19.
Remarks. - The Famennian specimen has the same number of septa
as the Middle Silurian A. orthoseptatum Grubbs, but differs in a greater
diameter: n/d = 19/11 in the Famennian specimen and 18/7 in the
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Silurian specimen. A. aff. occidentale (Whiteaves, in Norfolk, 1962)
has serrate axial edges of septa. The Siberian species A. orientale Ivanovsky has septa of one length and occurring in a great number (n/d=
= 32/11).
Occurrence. - Poland: Kowala, Upper Famennian, costatus Zone.
Superfamily Zaphrenticae M. Edw.-H., 1850
Family Mycophyllidae Hill, 1940
(Type genus: MycophyHum Etheridge, 1894)
Zaphrentidae; P. PoCta. Systeme silurien ...• p. 76, partim.
Mycophyllidae; D. Hill. The Middle Devonian... , p. 15·6.
Mycophyllidae; D. Hill. The Silurian... , p. 399.
Chonophylidae; E. C. Stumm, Revision... , p. 48, partim.
Kodonophyllidae; E. D. Soshkina, Devonskie korally.... p. 35, partim.
Mycophyllidae; G. M. Philip. The Paleontology... , p. 173.
Kodonophyllidae; E. D. Soshkina. T. A. Dobroljubova & N. V. Kabakovitsh,
Tetracoralla... , p. 308, partim.
1962. Chonophyllidae; E. D. Soshkina, T. A. Dobroljubova & N. V. Kabakovitsh,
Tetracoralla.... p. 309. partim.

1902.
1940.
1940.
1949.
1949.
1960.
1962.

Genera assigned: AspasmophyHum Roemer. 1880; MycophyHum Etheridge. 1894;
Pseudamplexus Weissermel. 1897; Briantia Barrois, 1899. PseudophyHum Pocta,
19-02; Pseudomphyma Wedekind. 1927.

Diagnosis. - See Hill (1956, p. F277).
Remarks. - The family assignment of the genera mentioned above,
their diagnostic characters and relationships with other genera are
exhaustively discussed by Hill (1940). Because of the fact that Weissermel (1897) did not determine spE!cies assigned to the genus Pseudamplexus, Lang, Smith & Thomas (1940) considered the genus Pseudamplexus Weissermel. 1897 to be a caelebs genus. On the other hand, Hill
(1940. p. 158) maintained this genus because she found that Zaphrentis
ligeriensis Barrois, 1889 was assigned by Weissermel to Pseudamplexus
which, according to her, met the requirements of the International Code
of Zoological Nomenclature. After studying an appropriate literature, the
present writer shares Hill's view.
Genus Pseudamplexus Weissermel, 1897
(Type species: Zaphrentis ligeriensis Barrois, 1889)
1889.
1897.
1937.
1940.
1949.
1954.

Zaphrentis; Ch.
Pseudamplexus;
ZelophyHum; E.
Pseudamplexus;
Pseudamplexus;
Pseudamplexus;

Barrois. Faune du calcaire..., p. 52.
W. Weissermel, Die Gattung..., p. 878.
D. Soshkina, Korally verchnego , p. 46. partim.
D. Hill, The Middle Devonian
p. 157 (cum synonymy).
E. D. Soshkina. Devonskie korally.... p. 37.
D. Hill. Devonian corals.... p. 158.
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Species assigned: Zaphrentis ligeriensis Barrois, 1889; Pselophyllum obesum
Pol!ta, 1902; P. bohemicum Barrande, 1902; Pseudamplexus princeps Etheridge, 1007;
Zelophyllum multitabulatum Soshkina, 1937; Z. minimum Soshkina, 1937; Pseudamplexus sp. Hill, 1940; Pseudamplexus quadripartitus Soshkina, 1949; P. fascicular is
Soshkina, 1949; Pseudamplexus sp. Hill, 1,954; Pseudamplexus princeps costatus
Philip, 1962; P. granulatus n.sp.
Stratigraphic and geographic range: Upper Silurian-Famennian of Europe, Asia
and Australia.

Diagnosis. - See Hill (1956, p. F277). Solitary and colonial corals with
a rhabdacanthine microstructure of their septa.
Remarks. - According to Hill (1940), Zelophyllum Wedekind, 1927,
having holacanthine septa, does not belong to Mycophyllidae, but Soshkina (1937) describes a few genera of Zelophyllum, maintaining that.
their microstructure is similar to that of Pselophyllum Pocta. At the
request of the present writer, Dr. J. Fedorowski made the photographs
of the species of Zelophyllum minimum (No. 406) and Z. multitabulatum
Soshkina (No. 137), which are housed in the collections of the Palaeontological Institute of the USSR's Academy of Sciences. These specimens
are well-preserved, have rhabdacanthine trabeculae, and, therefore' the
species they represent belong to the genus Pseudamplexus Weissermel.
Hill (1956, p. F277) maintains that the corals which belong to Mycophyllidae Hill are solitary. In the present writer's opinion, the diagnosis
should be extended because corals of this genus may be either solitary
or colonial. Pseudamplexus granulatus n.sp., which develops lateral buds,
is an example of the latter form.
Pseudamplexus granulatus n.sp.
(Text-fig. 58; PI. VI, Fig. 5; PI. VIII, Fig. 1 a-b)
Holotype: Specimen Z. Pal. P. Tc No. 3/2014; Text-fig. 58D.
Type horizon: Upper Famennian, costatus Zone.
Type locality: GalE:zice (Bes6wka), bed 1.
Derivation of the name: Lat. granulatus - after a granu1;>te surface of epitheca.

Diagnosis. - A Pseudamplexus laterally budding, subcylindrical,
with granulate surface. With a diameter of 3.8 mm, it has 32 major and
minor septa. Stereozone more or less thick, tabularium wide, tabulae
complete, widely spaced.
Material. - Five specimens, ten peels, one thin section.
Description. - Corallites subcylindrical, with a slowly increasing
diameter. Fine tubercles are irregularly scattered over the surface of
wall and arranged in rows near buds. Buds grow out on the sides of
corallite and are alternately arranged on two sides.
Transverse section. Septotheca mostly very thick (= 1/3 of the
diameter of the coral), sometimes thin. Major and minor septa about
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identically strong and long. Septa project outside in the form of rounded
costae, their axial ends are free and penetrate tabularium in the form
of rounded denticles.

c

o
Fig. 58. -Pseudamplexus granulatus n.sp.: A a diagrammatic drawing of a budding
corallite (Gal~zice, bed 1; Z. Pal. P. Tc No. 3/2014), X 2; B longitudinal section with
a thick stereotheca (Gal~zice, bed 2; No. 3/2162), X 7; C transverse section of a very
thin-walled corallite (Gal~zice, bed 1; No. 3/2009), X 7; D transverse section of
a thick-walled specimen (Gal~zice, bed 1; No, 3/2014), holotype, X 7.

Measurable characters are (in mm):
Z.Pal.P.
Tc No. 3/

I
i
I

2007
2009a
2009b
2014
2047

I

i

I

n/d

I

I
I

I
I

-/3
32/4.6
27/2.4
30/4.5
32/4

Thickness
of
septotheca
0.7
1.0
0.2
1.2
1.2

Width of
tabularium

I
I

i
I

I

1.5
2.0
2.0
2.1
1.6

Spacing
of tabulae

Length of
corallite

1.2

I

-

I

-

I

I
[

.-

17.5
7.5

I

-

Longitudinal section. Septotheca thick, trabeculae slightly obliquely
penetrate tabularium in the form of rounded tubercles. Tabulae widely
(1.2 mm) spaced, thin, horizontal, with tubercles on some of them.
Variability. - Despite the scarcity of material a considerable variability can be observed. Variable is primarily the thickness of stereotheca
as shown in transverse sections. Likewise, variability is observed in the
spacing of tabulae.
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Microstructure. - This important diagnostic character was described
in detail by Hill (1940, p. 159) for the representatives of the family
Mycophyllidae, whose septa are rhabdacanthine in microstructure. In
P. granulatus n.sp., trabeculae are arranged obliquely upwards and
towards the axis of corallite. A wavy sclerenchyma is visible between
trabeculae.
Remarks. - The representatives of the genus Pseudamplexus mostly
reach large dimensions, as, for instance, P. ligeriensis Barrois (in Soshkina, 1937) which is 44 mm in diameter and has 72 septa. Famennian
specimens are very small, have a mostly thick septotheca and widely
spaced tabulae, in which they resemble to the greatest degree Pseudamplexus sp. Hill (1954). In addition to large dimensions, specimens
described by Soshkina (1949) as P. quadripartitus Soshkina are marked
by a different (parricidal) type of budding. The corals illustrated by R6zkowska (1967, Pi. 1· Fig. 9 A, B) belong to the species described above.
Occurrence. - Poland: Gal~zice (Bes6wka), Upper Famenian, costatus
Zone.
Family Cyathopsidae Dybowski, 1873
Genus Caninophyllum Lewis, 1929
(Type species: Cyathophyllum archiaci M. Edw.-H., 1852)
Stratigraphic and geographic range: (?) Upper Famennian, Lower-Upper Carbon-

iferous of Europe and Asia.

Diagnosis. -lamellar.

See Hill (1956, p. F292). Microstructure of septa fibrous-

Caninophyllum(?) sp.
(Text-fig. 59)

Material. - A small fragment of a corallite found in the Upper Famennian limestone of Gal~zice, bed 2, costatus Zone, which is assigned
by the present writer, with the reservation, to the genus mentioned
above. A peel of a longitudinal oblique section was made.
Description. - Tabularium wide, axial tabulae convex with many
accessory plates. Septa thickened, wavy, do not reach the axis and there
remains free a wide axial area. Minor septa long, only slightly shorter
than major septa. Dissepimentarium wide. Dissepiments convex in transverse section, with their convexity pointing towards the axis. There are
the following characters common with some species of the genus Caninophyllum: a wide dissepimentarium, long major and minor septa, wide
tabularium with many accessory plates. Unfortunately, the specimen is
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to a considerable extent fragmentary and fossula which may be present,
as well as the thickening of septa near fossula and a shortened cardinal
septum, are invisible.

Fig. 59. - (?)Caninophyllum sp.: longitudinal-oblique section
P. Tc No. 3/2116), X 2.5.

(Gal~zice,

bed 2; Z. Pal.

Superfamilly Phillipsastraeicae Roemer, 1883
FamiUes assigned: this superfamily includes the following three families (Rozkowska, 1965): 1) Phacellophyllidae Wedekind, 1924 with the type genus Thamnophyllum Penecke, 1894; 2) Phillipsastraeidae Roemer, 1883 with the genus PhiHipsastrea d'Orbigny, 1894; 3) Marisastridae Rozkowska, 1965 with the type genus
Marisastrum Rozkowska, 1965.

Diagnosis. - See Schouppe, 1959 (for Phillipsastraeacea).
Remarks. - Schouppe (1959) distinguished the genera of the families
mentioned above as belonging to a separate suborder, Phillipsastraeacea
Roemer. He believed that in their hexacoralloid structure they conspicuously differ from other Tetracora)la. It was, however, found by the
present writer that corals with a hexacoralloid structure occur not only
in the group Phillipsastraeacea. The family Kielcephyllidae n.fam. of the
superfamily Lindstroemiicae Pocta, 1902 is also marked by a distinct
hexacoralloid structure. Consequently, this great and differentiated group
of phillipsastreoid corals, common in Givetian and widely spread in
Frasnian, is continuously assigned by the present writer to the suborder
Streptelasmatina and distinguished as a superfamily Phillipsastraeicae
Roemer, 1883.
Family Phacellophyllidae Wedekind, 1921
Genera assigned: Pterorrhiza Ehrenberg, 1832; Thamnophyllum Penecke, 1894;
Macgeea Webster, 1889; Peneckiella Soshkina, 1939; Sudetia Rozkowska, 1960;
Synaptophyllum Simpson, 1900.

Diagnosis. - See Soshkina (1949) emend. Solitary and phaceloid
corallites with a hexacoralloid structure, trabecular microstructure,
10 Acta Palaeontologica Polonica nr 1/69
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dissepimentarium consisting of an external row of flat dissepiments and
of a row of horseshoe dissepiments which may be reduced during the
phylogenetic development. Tabularium formed by complete. tabulae C~
consisting of axial and periaxial ones. Pseudocolumella may occur.
A zaphrentoid stage occurs in the early ontogeny.
Remarks. - Schouppe & Stacul (1963) consider Thamnophyllum
Penecke to be a subgenus of Macgeea Webster (= Pterorrhiza Ehrenberg)
and assign it to the family Macgeeidae Schouppe. According to the International Code of Zoological Nomenclature, par. 23c, the name of Phacellophyllidae Wedekind, 1924 has a priority. The following authors consider
Macgeea Webster and Thamnophyllum Penecke to be independent
genera: Pickett (1967), Scrutton (1968) and the author of the present
monograph. At present, debatable is the generic name of Macgeea
Webster, 1889, which gives way to the name of Pterorrhiza Ehrenberg,
1834 being an older synonym, already used by Glinski (1961), Birenheide
(1963), Pickett (1967), Durkoop (1967) and Fedorowski (1968). Together
with Schouppe & Stacul (1959) and Pickett (1967), the present writer
assigns Pexiphyllum Walther, 1928 - as a junior synonym - to the genus
Pterorrhiza Ehrenberg, 1834, because the latter has, in some species, also
a developed pseudocolumella and very thick skeletal elements.
Genus Thamnophyllum Penecke, 1894
(Type species: ThamnophyHum stachei Penecke, 1894)
1894. ThamnophyHum; K. A. Penecke, Das Grazer Devon..., p. 102.
1967. ThamnophyHum; J. Pickett, Untersuchungen..., p. 30.
11900. ThamnophyHum; C. T. Scrutton, ColoniaL., p. 257 (cum synonymy).
Species assigned: T. caespitosum (Goldfuss, 1826); T. hoernesi Penecke, 1894;
T. stachei Penecke, 1894; T. murchisoni Penecke, 1894, T. recHnatum Hill, 1939;
T. monozonatum Soshkina, 1939; T. virgatum Soshkina, 1941; T. morganiense
Soshkina, 1949; T. uniense Soshkina, 1951; T. skalense R6zkowska, 1956; T. kozlowskU R6zkowska, 1956; T. germanicum superius R6zkowska, 1956; T. germanicum
pajchelae R6zkowska, 1956; T. caespitosum paucitabulum Scrutton, 1968; T. germanicum germanicum Scrutton, 1968.
Stratigraphic and geographic range: Lower to Upper Devonian of North America,
Europe, Asia and Australia.

Diagnosis. trabecular.

See Scrutton (1968, p. 258). Microstructure of septa-

Thamnophyllum germanicum germanicum Scrutton, 1968
(Text-fig. 60)
1968. ThamnophyHum germanicum germanicum Scrutton; C. T. SCJ;utton, Colonial
... , p. 260 (cum synonymy).
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Material. - One damaged specimen with a partly preserved epitheca.
Two peels of transverse and longitudinal sections.
Description. ~ A subcylindrical coral 11.5 mm long, 7.5 mm in diameter at the proximal end and 9.5 mm at the distal end. Epitheca
preserved in some places. No traces of budding.

Fig. 60. - ThamnophyHum germanicum germanicum Scrutton: a transverse sec,tion
with remains of epitheca and a verticil of horseshoe dissepiments trapezoidal in
cross section; b longitudinal section with a thick epitheca, and a row of flat dissepiments, thick-walled horseshoe dissepiments and fans of trabeculae (Kadzielnia I, bed 2; Z. Pal. P. Tc No. 3/628), X 3.

Transverse section slightly oval, epitheca thick; the zone of flat
dissepiments wide, with a verticil of fine, thick-walled horseshoe dissepiments, rhomboid in transverse section, adhering to it. Major septa short,
their peripheral ends thickened, axial ends thin, threadlike. Minor septa
partly piercing the periaxial wall of dissepiments. With a diameter of
6 mm, the number of major septa amounts to 22.
Longitudinal section. Epitheca thick. Two vertical rows of flat
dissepiments with thick-walled horseshoe dissepiments adhering to them.
Tabularium wide. Tabulae complete, convex and flat, widely spaced.
Accessory plates on periphery.
Remarks. - Quenstedt (1881) introduced Cyathophyllum caespitosum
trigemme. Glinski (1957), showed that this species belonged to the genus
Favistella (Dendrostella) and not to the genus Thamnophyllum, to which
it was erroneously assigned by Penecke (1894) when he described
Thamnophyllum trigeminum (Quenstedt). Consequently, instead of
T. trigeminum (Quenstedt), Scrutton (1968) introduced a new name,
T. germanicum germanicum.
Despite the fact that the manner of budding of the Famennian
specimen is unknown so far (parricidal, common among Thamnophyllum
10·
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or lateral, met with only in the species Thamnophyllum caespitosum
(Goldfuss) and in the subspecies T. caespitosum paucitabulatum Scrutton,
1968), the present writer assigns it to the T. germanicum germanicum
because the Famennian specimen has an identical structure and septal
index n/d = 22/6.5 with those of T. germanicum germanicum Scrutton
from Givetian of Skaly.
Occurrence. - Poland: Givetian, Frasnian, Famennian; Great Britain,
Germany', Austria and the U.S.S.R.: Givetian and Frasnian.
Genus Pterorrhiza Ehrenberg, 1834
(Geno~ectotype:

PachyphyHum solitarium Hall & Whitfield, 1873)

Pterorrhiza; C. G. Ehrenberg, Beitrage..., p. 312.
Macgeea; C. L. Webster, Description of a new genus..., p. 711.
PexiphyHum; C. Walter, Mitteldevon-Oberdevongrenze... , p. 128.
Macgeea (Macgeea); A. v. Schouppe & P. Stacul, Bau und taxionomische...,
p. 289, partim.
1967. Pterorrhiza; J. Pickett, Untersuchungen ... , p. 27.
1834.
1889.
1929.
1963.

Species assigned: Macgeea solitaria (Hall & Whitfield, 1873); M. dubia (de
Blainville, 1830); M. gaHica Lang & Smith, 1935; M. supradevonica Penecke, 1903;
M. berdensis Soshkina, 1939; M. bathyca~yx (Frech, 1886); M. multizonata Reed,
1922; M. prima (Walther, 1928); M. recta (Walther, 1928); M. alta (Walther, 1928);
M. arcuata (Walther, 1928); M. ultima (Walther, 1928); M. breviconus Soshkina, 1939;
M. originata Soshkina, 1939; M. caucasica Soshkina, 1952; M. araxis (Frech, 1886);
M. proteus S. Smith, 1945; M. czarnockii Ro±kowska, 1953; M. siemiradzkii Ro±kowska, 195.:3; M. touti Pedder, 1965; Pterorrhiza czarnockii breviseptata Pickett, 1967;
P. densa Fedorowski, 1968.
Stratigraphic and geographic range: Middle and Upper Devonian of North
America Europe, Asia and Australia.

Pterorrhiza berdensis (Soshkina, 1939)
(Text-fig. 61)
1939. Macgeea berdensis; E. D. Soshkina, Verchnedevonskie ... ,

pp. 18-20, PI. 3,
Figs. 19-36; PI. 4, Figs. 37-38; PI. 13, Figs. 108-111.
1953. Macgeea berdensis; M. Ro±kowska, Pachyphyllinae... , pp. 22-24, PI. 4, Figs. 711 in text (cum synonymy).

Material. - One strongly damaged specimen of which a peel of
transverse section was made. The specimen was found during the exploitation of the Lower Famennian shales in the Kadzielnia quarry near
Kielce, exposure I, bed 1.
Transverse section. Epitheca mostly destroyed, in such cases septa
projecting outside in the form of "costae". Septa thick, fusiform, their
axial ends thin, threadlike. Major septa short and, consequently, a wide
axial area is free of septa. The sections of convex incomplete tabulae
are visible only in this place. Minor septa slightly thinner, short, not
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entering the internal verticil of thick-walled dissepiments. In addition to
flat and horseshoe dissepiments, there are also 1-2 rows of normal
dissepiments.
Remarks. - The Famennian specimen is very similar to the specimens
from Frasnian of Ural described and illustrated by Soshkina (1939, 1952,
pp. 18-22). The similarity is expressed by septal index n/d, which in the
specimen from Ural amounts to 26X2112 mm and in that from Famennian of Poland - to 25X2112 mm, as well as by the structure viewed
in transverse section. Less similar is the specimen, described by R6zkowska (1953) from Frasnian 'of Kielce, whose septa are longer and
straight and dissepimentarium wider.

Fig. 61. - Pterorrhiza berdensis (Soshkina): transverse section with thick, short
major and minor septa and remains of epitheca having 3-4 verticils of dissepiments
(Kadzielnia, the dump; Z. Pal. P. Tc No. 3/1711), X 3.4.

Occurrence. -Poland: Kielce (Kadzielnia and Wietrznia quarries),
Kowala, Frasnian, Kielce (Kadzielnia quarry), Lower Famennian.
U.S.S.H.: Ural, Frasnian.
Genus Peneckiella Soshkina, 1939
(Genolectotype: selected by Soshkina, 1939; DiphyphyHum minus Roemer, 1855)
1939. PeneckieHa; E. D. Soshkina, Verchnedevonskie... , p. 23.
1967. ThamnophyHum (PeneckieHa); J. Pickett, Untersuchungen..., p. 31, partim.
1968. PeneckieHa; C. T. Scrutton, Colonial..., p. 271 (cum synonymy).
Species assigned: PeneckieHa minor (Roemer, 1855); P. minor kunthi (Dames,
1868); P. nalivk.ini Soshkina, 193'9; P. achanayensis Soshkina, 1939; P. jevlanensis
Bulvanker, in Soshkina (1952); P. mesa Hill, 1942; P. teicherti Hill, 1955; P. tolstichinae Soshkina, 1954; P. tabulata Bulvanker, 1958; P. salternensis Scrutton, 1968;
P. boreensis Strusz., 19'65. Ivania (1965) described: P. carinata, P. irregularis,
P. glubokiensis, P. elegans, P. belskajae, P. jakovlevi.
Stratigraphic and geographic range: According to Scrutton (1968, p. 273):
"Uppermost Givetian and Frasnian of Europe; ?Upper Lower Devonian to Frasnian
of Australia; ?Lower, Middle and Upper Devonian of North America. Famennian
of Europe and Asia."
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Diagnosis. - See Scrutton (1968, p. 272).
Remarks. - Much attention has recently been paid by several authors
to this genus, whose critical elaborations are met with in the works of
the following palaeontologists: Fliigel (1956), Schouppe (1959), R6zkowska (1960), Strusz (1965), Ivania (1965), Pickett (1967) and Scrutton (1968).
The systematic assignment of the genus Peneckiella is variously understood. Soshkina (1949) erected the family Peneckiellidae and, in addition
to Peneckiella, assigned to it other genera as Keriophylloides Soshkina,
1951, Megaphyllum Soshkina, 1939, Tabellaephyllum Stumm, 1948 and
Donia Soshkina, 1951. After studying a" topotype from Upper Frasnian
of Grund (Harz Mountains), Schouppe (1958) introduced the subfamily
Peneckiellinae assigned to the family Macgeeidae Schouppe, 1958. He
found that this genus has a thamnophylloid structure. Examining the
subspecies P. minus kunthi (Dames) from Upper Frasnian of Mokrzesz6w.
R6zkowska (1960) found the presence of various dissepiments, as horizontal, horseshoelike, p~neckielloid and sigmaid ones. A similar variety
of dissepiments was also observed by Strusz (1965) in P. mesa Hill from
the Lower Devonian of Australia, by Pickett (1967) in the specimens
from the Harz Mountains and by Scrutton (1968) in P. salternensis Scrutton. Schouppe (1958) considered Peneckiella to be an independent genus
and Pickett (1967) - a subgenus of Thamnophyllum. The present writer,
Strusz (1965) and Scrutton (1968) consider Peneckiella as an independent
"genus.
The Upper Frasnian species P. minor kunthi (Dames) from Mokrzesz6w is considerably similar to the Lower Devonian P. mesa Hill from
Australia. Both are almost identical in structure, which is described by
Strusz (1965, p. 558). Even the diagrams of the correlation of their septa
and diameters are similar.

Peneckiella sp.
(Text-fig. 62)

Material. - A fragmentary specimen, embedded in zoogenic limestone
from Gal~zice. A peel of longitudinal section of wall and dissepimentarium.
Remarks. - Various dissepiments' characteristic of Peneckiella and in
particular of P. minor kunthi (Dames) and P. mesa Hill are visible in
the region of epitheca. These are irregular, wide, horizontal dissepiments
near which, towards the inside of the corallite, there occur horseshoe
dissepiments and peneckielloid vesicles.
Occurrence. - Poland:
costatus Zone.

Gal~zice

(Bes6wka), bed 2; Upper Famennian,
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Fig. 62. - PeneckieLLa Sp.: longitudinal section o,f a
fragmentary specimen with different (flat, peneckelloid and hOflSeshoe) dissepiments

(Gal~zice,

bed. 2;

Z. Pal. P. Tc No. 3/25(8), X 3.

Family Phillip~astraeidaeRoemer, 1883
Genus Phillipsastrea d'Orbigny, 1849
(Type species: Astrea hennahi Lonsdale, 1840, partim)
1849. PhiHipsastrea; A. d'Orbigny, Note sur les polypiers..., p. 12.
1967. Pseudoacervularia; J. Pickett, Untersuchungen ..., p. 26.
1968. PhiHipsastrea; C. T. Scrutton, ColoniaL., p. 210 (cum synonymy).
Species assigned: PhiHipsastraea ananas (Goldfuss, 1826); P. roemeri (Verneuil
& Haime, 1853); P. ibergense (Roemer, 1855); P. macrommata (Roemer, 1855); P.
lacunosa (Gtirich, 1896); P. aff. macouni Smith, 1945; P. sobolevi R6:ikowska, 1953;
P. dybowskii R6:ikowska, 1953; P. samsonowiczi R6:ikowska, 1953; P. friedbergi
(R6:ikowska, 1953); P. smithi (R6:ikowska, 1953); P. ibergense progressa R6:ikowska,

1953.
Stratigraphic and geographic range: According to Scrutton (1'968, p. 212): "Middle
and Upper Devonian of Europe and Asia, Lower and Middle Devonian of Australia,
Upper DevOlIlian of North America".

Remarks. - The colonies of Phillipsastrea may be pseudocerioid,
astreoid, aphroid and secondary phaceloid. To designate cerioid colonies,
the name of Pseudoacervularia was introduced by Schluter (1881). Unfortunately, the specimen of the type species Acervularia coronata M.
Edw.-H. which was determined by Lang, Smith & Thomas (1940) to be
a genolectotype, was lost. According to Scrutton (1968, p. 213): "the
species is almost certainly conspecific with Phillipsastrea hennahi Lonsdale, and Pseudoacervularia is a subjective synonym of Phillipsastrea".
Since the genus Pseudoacervularia SchlUter has cerioid and, less
frequently, phaceloid colonies, trabecular fans and horseshoe dissepiments, it has been recently separated by Pickett (1967, p. 26) from
Phillipsastrea. According to the last named author- an epitheca surrounding individual corallites occurs in this genus. All the species
described by the present writer (R6zkowska, 1953) from Givetian and
Frasnian and assigned to PachyphyllJ-Lm and Pseudoacervularia have
pseudotheca or it is lacking. Only secondarily phaceloid corals had
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epitheca surrounding individual corallites (P. lacunosum Giirich). The
fragmentary cerioid colony from the Upper Famennian has epitheca,
lonsdaleoid dissepiments, and additionally horseshoes. Therefore this
specimen has been assigned tentatively by the writer to (?)Phillipsastrea
d'Orbigny.

?Phillipsastrea sp.
(Text-fig. 63)

Material. - A single fragmentary specimen embedded in limestone.
One peel of transverse section.
Transverse section. This fragmentary specimen is a part of a cerioid
colony, surrounded by epitheca. It has character typical of the genus
Phillipsastrea, Le., the presence of a verticil of horseshoe dissepiments,
as it may be concluded from a trapezoid transverse section of dissepiments. Lonsdaleoid dissepiments occurring here beside an epitheca, are
the character which is not typical in Phillipsastrea. Their presence may
be a result of phylogenetic progression. Similar, although not so strongly
marked lonsdaleoid dissepiments occur in the Upper Frasnian species
P. lacunosum (Giirich, 1896, in R6zkowska, 1953, Fig. 26). In addition, in

"

Fig. 63. - (?)Phillipsastrea sp.: transverse section of a fragment of a colony with
a verticil of horseshoe dissepiments trapezoidal in cross section, septa separated
from the wall by dissepiments (Gal~zice, bed. 2; Z. Pal. P. Tc No 3/2566), X 3.4.

the Famennian specimen the major septa, varying in thickness and
length, slightly resemble those of P. samsonowiczi (R6zkowska, 1953,
PI. 6).

Remarks. - This specimen has been assigned by the present writer
to the genus Phillipsastrea with reservation because of its poor state of
preservation and its non typical for Phillipsastrea structure.
Occurrence. - Poland:
Zone.

Gal~zice

(Bes6wka), Upper Famennian, costatus
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Suborder Columnariina Rominger, 1876
Family Endophyllidae Torley, 1933
Genera assigned: The following genera are here assigned by Soshkina, Dobro1jubova & Kabakovitsh (1962): TabuLophyHum Fenton & Fenton, 1924; SanidophyHum
Etheridge, 1899; StefechophyHum Tolmachov, 1933; EndophyHum M. Edw.-H., 1851;
NeocoLumnaria Soshkina, 1949; SoLomineHa Ivania, 1952. In addition, there are also
the following genera mentioned by Hill (1956): SinospongophyHum Yoh, 1937;
Strom bodes Schweigger, 1919; PHophyHum Wedekind, 1927; DiversophyHum Sloss,
1939; IowaphyHum Stumm, 1949. A new genus, SmithiphyHum Birenheide, 1962 has
been recently introduced. The assignment of these genera to Endophyllidae will,
however, be debatable as long as their ontogeny is not elucidated. Two genera:
TabuLophyHum Fenton & Fenton, 1924 and Sm.ithiphyHum Birenheide, 1962 occur
in Famennian of Poland.

Diagnosis. - See Hill (1956, p. F300).

Genus Tabulophyllum Fenton & Fenton, 1924
(Genotype: TabuLophyHum rectum Fenton & Fenton, 1924)
1924. TabuLophyHum; C. L. Fenton & M. A. Fenton, The stratigraphy..., p. 30.
1928. ApoLythophyHum; C. Walther, Untersuchungen

, p. 135.
, p. 65.
1960. TabuLophyHum; E. D. Soshkina, Turnejskie korally... , p. 289 (cum synonymy).

1939. DiversophyHum; Z. L. Sloss, Devonian Rugose

Species assigned: The following species are introduced by Fenton &

Fenton

(1924): TabuLophyHum rectum, T. reguLare, T. ehLersi, T. rotundum, T. erraticum,

T. exiguum, T. robustum, T. magnum, T. Longum, T. expansum and T. ponderosum.
Other species are mentioned by Soshkina (1960): T. burringtonense (Vaughan & Reynolds, 1911), T. transitorium (M'Coy, 1849), T. caninoides Gorsky, 1935, T. nalivkini
Gorsky, 1<935, T. pLativesicuLosum Gorsky, 1935, T. aquisgranense Frech, 1885, T.
Longiseptatum Bulvanker, in coll., T. gorskyi Bulvanker, in coIL, T. macconeUi
(Whiteaves, 1889), T. grandivesicuLosum Soshkina 1952, T. heckeri Bulvanker, in
colI. Describing a new genus, ApoLythophyHum, which is a junior synonym of
TabuLophyHum, Walther (1'928) introduces the following new species: A. graciLe,
A. cylindricum, A. brevissimum, A. tenuissimum and A. normaLe. Zaphrentis
transversensis Winchell, 1866 is the type species of the genus DiversophyHum Sloss,
1939 which may be a junior synonym of the genus TabuLophyHum. T. sibiricum
was also described by Bulvanker (1952) and T.? meridionaLe Philip - by Philip (1962).
In Famennian of Poland occurs T. aff. gorskyi Bulvanker, in colI.
Stratigraphic and geographic range: Upper Devonian to Lower Carboniferous
of North America, Europe, Asia and Australia.

Diagnosis. - See Smith, 1945, p. 58. Microstructure of septa trabecular.
Remarks. - To this genus the present writer assigns only solitary
corals. Questionable is even the assignment of those solitary corals whose
ontogeny remains unknown.
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Tabulophyllum aff. gorskyi (Bulvanker in coIl., in Soshkina, 1951)
(Text-fig. 64)

Material. - One specimen, of which 13 peels were made, and a fragmentary specimen, of which two peels were made.
Description. - A juvenile corallite 10 mm long, with a short, conical
proximal end and a wide (8.5X6.5 mm in diameter) talon. Epitheca thick,
having only wide, transverse contractions.

Fig. 64. - TabulophyLlum aff. gOTskyi Bulvanker; a series of transverse sections,
showing the ontogenetic development: a-c neanic stage, d-e ephebic stage, f-g
transverse sections through the base of a destroyed calyx (Kadzielnia G; Z. Pal. P.
Tc No. 3/142), X 2.5.

Transverse section. Shape of section oval; distinct bilateral symmetry,
diameter - 5.5X7 mm. Epitheca thick, with 20X2 mm short, thick' triangular bases of major and minor septa mounted on it. Wide but shallow
peripheral vesicles have thick walls. Major septa, discontinuous in the
peripheral part, become complete beginning with the internal verticil
of vesicles. In the early ephebic stage, with an oval transverse section
of the corallite, septa are arranged bilaterally. They are long, thick,
partly forming systems and reach the axis where they fuse and together
with tabulae, form a pseudocolumella. Minor septa are short and fused
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to a major septum on the side of cardinal septum. Cardinal septum short,
situated in a closed fossula. In a transverse section through the bottom
of calyx, septa are short, thick and discontinuous, peripheral vesicles
large; a wide, free, axial area.
Ontogeny (Text-fig. 64). - The earliest, Le. nepionic and .early-neanic
stages, lacking. 1) The youngest preserved stage is 3X3.5 mm in diameter
and has about 12 distinguishable septa. Coral has then a thick wall, short,
thick septa, which are equal in length, and a single, wide tabula. 2) With
a diameter of 5X6 mm septa continue to be short and thick; there are
about 20 distinguishable, somewhat longer major septa, and between
them the same' number of minor septa. Transverse sections of wide
tabulae are visible. Lonsdaleoid vesicles lacking. 3) With a diameter of
6 mm (a damaged corallite) short septa are visible. Vesicles yet lacking,
but talon appears.

Remarks. - In the ontogeny of the species described, there is no axial
tube and this fact differs Tabulophyllum from a convergent genus
Guerichiphyllum n.gen. The ontogeny of the Famennian specimen is
similar to that in T. normale (Walther, 1928), described by Soshkina
(1951, 1960). In early-neanic stages, septa occur only in the form of short
slats. After studying of the ontogeny in T. macconelli (Whiteaves), Smith
(1945) found that in the early-neanic stage its septa are thick and axially
fused, later on they shorten. So early ontogenetic stage was not probably
preserved in the Famennian specimen. Likewise, short septa are observed
in the early-neanic stage of T. priscum (Miinster) from Mokrzesz6w,
The Famennian sp"ecimen from Poland differs from west-European
species T. priscum and T. aquisgranense in thick, widely spaced septa and
bilateral symmetry. It is most strongly related to the Famennian species
T. gorskyi Bulvanker fmm Timan with which it has such characters in
commo"n, as thick, widely spaced and axially fused septa and a bilateral
symmetry. Because of a juvenile age of the coral, the present writer
considers its specific assignment to be rather uncertain.
Occurrence. - Poland: Kielce (Kadzielnia quarry), exposure G, Lower
Famennian, probably quadrantinodosa Zone; Gal~zice (Bes6wka), bed 2,
Upper Famennian, costatus Zone.
Genus Smithiphyllum Birenheide, i1962
(Genolectotype: SpongophyHum imperfectum Smith, 1945)
1945. SpongophyHum; S. Smith, Upper DevOIIlian... , p. 55.
1962. SmithiphyHum; R. Birenheide, Revision..., p. 81 (cum synonymy), partim.
1965. SmithiphyHum; A. E. H. Pedder, Some North American..., p. 618.
Species assigned: SmithiphyHum. stuckenbergi (Lebedev, 1902), S. weberi (Lebedev, 1902); S. tschernyschevi (Lebedev, 1902), S. alpenense (Stumm, 1948), S. mar-
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tinense (Stumm, 1948), S. imperfectum (Smith, 1945), S. belanskyi Pedder, 1965,
S. kindlei Pedder, 1965, S. whittakeri Pedder, 1965.
Stratigraphic and geographic range: Upper Devonian of North America and

Europe.
Diagnosi~. -

See Pedder (1965), emend. Endophylloid corallites
forming phaceloid colonies with the major and strongly atrophied minor
septa. Peripheral vesicles form a single, discontinuous row, tabulae
mostly complete, horizontal, slightly wavy. Microstructure of septa
trabecular.
Remarks. - The ontogenetic development of this genus is, unfortunately, unknown. Its microstructure (Pedder, 1965) is identical with that
in Tabulophyllum. It is likely, therefore, that a close relationship may
occur between these two genera, which are also related to each other by
the presence of lonsdaleoid dissepiments and tabulae bent downwards
on the periphery. Tabulophyllum is a solitary and Smithiphyllum
a colonial, phaceloid form. Middle and Upper Devonian, colonial,
phaceloid and cerioid species were included by Birenheide (1962) in the
new genus, Smithiphyllum. Sharing Smith's (1945) opinion, the present
writer believes that only the specimens with endophylloid structure, with
phaceloid colonies and which occur in Upper Devonian, should be assigned
to Smithiphyllum. The Middle Devonian ones have a spongophylloid
structure, Le. of another plan, characterized by a concave tabularium.
This was mentioned by Pedder (1965).

Smithiphyllum aff. imperjectum (Smith, 1945)
(Text-fig. 65)

Material. - Seven fragmentary specimens, of which ten peels were
made.
Description. - Very small fragments, 8.2 mm in longest diameter and
7.5 mm long. One of the specimens is an evident fragment of a phaceloid
colony. Epitheca so thin that septal grooves and transverse annulations
are visible. Shallow grooves, corresponding to minor septa, are visible
between wider, longitudinal grooves.

Fig. 65. - Smithiphyllum aff. imperfectum (Smith): a-c successive transverse sections
of a mature individual, septa short, here and there separated from the wall by
lonsdaleoid vesicles, d longitudinal section (Kadzielnia G; Z. Pal. P. Tc No. 3/9), X 2.
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Transverse section round or oval, wall thin, major septa thin, short,
mostly complete, lonsdaleoid vesicles occurring here and there. Minor
septa strongly reduced, mounted only in epitheca. With a diameter of
8 mm, the number of septa amounts to 16-20. Lonsdaleoid vesicles, if
any are present, flat and wide.
Longitudinal section. Tabulae mostly complete, horizontal, on the
periphery slightly bent downwards, axially slightly convex. On the
periphery, vesicles form a single, discontinuous row of vertical, larger
or very fine vesicles. Accessory plates on tabulae.
Remarks. - The Famennian species from Poland is closely related to
S. imperfectum (Smith) from Canada. It has a similar septal index (22/9
as compared with 18-20/8 in the Canadian form) and structure of septa
and tabularium. Strongly atrophied minor septa, which in the Polish
specimens do not enter the lumen of corallite, are the only difference
which is probably a result of the evolutionary progression.
Occurrence. - Poland: Kielce (Kadzielnia quarry), exposure G; exposures I, beds 2-1; II, bed M; III, beds 28 and 25; Lower Famennian,
quadrantinodosa Zone.
Suborder Cystiphyllina Nicholson, in Nicholson & Lydekker, 1889
Family Digonophyllidae Wedekind, 1923
Genera assigned: After the present writer's opinion, the following genera may
be here assigned: Calceola Lamarck, 1799; Diplochone Frech, 1886; Mesophyllum
Schluter, 1889 with numerous subgenera; ?PlasmophyHum Dybowski, 1873; Cayugaea
Lambe, 19lH; ZonophyHum Wedekind, 19'24 with numerous synonyms; Digonophyllum Wedekind, 1923 with numerous subgenera; Scoliophyllum Wedekind, 1927;
Pseudomicroplasma Soshkina, 1949; Cystiplasma Taylor, 1949; Praenardophyl!um
Spassky, 1955.
Stratigraphic and geographic range: Devonian of Eurasia and Australia.

Diagnosis. - See Hill (1956, p. F 314).
Remarks. - Mter Soshkina, Dobroljubova and Kabakovitsh (1962),
Pseudomicroplasma Soshkina, 1949 has been placed by the present writer
within the family Digonophyllidae; Soshkina (1949) assigned it to the
family Cystiphyllidae M. Edw.-H. The characteristic feature for these
two families are the septal cones. It is an open question, whether they
are or are not related, and only farther investigations of the ontogeny
and microstructure may elucidate the problem of relationship between
the families Cystiphyllidae and Digonophyllidae.
Genus Pseudomicroplasma Soshkina, 1949
(Genolectotype: Microplasma fractum Schluter, 1889)
1889. Microplasma; C. Schluter, Anthozoen , p. 81.
1901. Microplasma; H. v. Peetz, Materialy , p. 217.

158

MARIA ROZKOWSKA

1949. Pseudomicroplasma; E. D. Soshkina, DevOII1skie korally..., p. 5,3.
1965. Pseudomicroplasma; V. A. Ivania. Devonskie korally.... p. 47.
Species assigned: PseudomicrQplasma fractum (SchlUter, 1889); P. salairica
(Peetz. 1901); P. nesterowskii (Peetz. 1901); P. fongi (Yoh. 1937); P. uralicum
SQshkina. 1949; Pseudomicroplasma sp. Soshkina, 1949; P. subsiluriensis Bulvanker.
1958; P. fasciculata Ivania. 1965.
Stratigraphic and geographic range: Devonian of Europe and Asia.

Diagnosis. - See Soshkina (1949. p. 53). Microstructure of the wall
and septa laminar.
Remarks. - Dybowski (1873) introduced the genus Microplasma for
the Upper Silurian corals. Yoh (1937) mentioned that the Devonian
"Microplasma" does not 'belong to Microplasma. as it had derived from
Nardophyllum Wedekind. Soshkina introduced the name Pseudomicroplasma for the Devonian "Microplasma". The main feature of Pseudomicroplasma is. according to Soshkina (1949, p. 53), strong reduction of
the septal cones in the coral axis and their stratification at the periphery
where the septal thorns form "laminar" septa.
Pseudomicroplasma stasinskae n.sp.
(Text-fig. 66 A-G)
Holotype: Specimen Z. Pal. P. Tc No. 3/2156; Text-fig. 66B.
Type horizon: Upper Famennian. costatus Zone.
Type locality: GalE:zice (Bes6wka). bed 2.
Derivation Of the name: dedicated to Docent Anna Stasinska, Warsaw. Poland.

Material. - Fifty three small fragments visible in polished surface
of limestone as transverse or longitudinal section. Thirty five peels.
Diagnosis. - Corals solitary, slender, subcylindrical, slightly bent,
with a diameter up to 4 mm having 28 septa. with a wide (to 7 mm)
talon and deep (to 5.5 mm), asymmetric calyx. Horizontal elements in
the form of fine vesicles which are indistinctly differentiated into tabulae
and dissepiments.
Description. - Corallites subcylindrical. slightly bent. with a wide.
flat talon and deep calyx having a sharp edge. Epitheca transversally,
irregularly wrinkled.
Transverse section round. Septotheca (?) consisting of short trabeculae
here and there entering, in the form of short denticles, the lumen of
corallite. Similar septal thorns also occur on the surface of vesicles.
Sections of vesicles semicircular or wide, flattened. The cavity of
corallite is situated excentrically and near the wall on the concave side.
Longitudinal section. Horizontal. skeletal elements are variously
distributed, depending on the plane of section, on the age and on the
intraspecific variability. In young age, calyx is deep, its bottom reaching
talon. In older age - the vesicular tissue fills almost entire interior and,
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if such is the case, calyx is shallow- and shaped like a tube or funnel.
All these structures occur within a single species since they are connected
with each other by intermediate structure. Talon wide, flat.
Variability range very extensive. Variable are the thickness of wall,
size and arrangement of vesicles, length and width of the funnel-like
calyx.

E
B

Fig. 66. - PseudomicToplasma stasinskae n.sp.: A I -A 4 successive transverse sections
of a young individual, developing on an older individual of the same species, Al
a stage without the vesicular tissue, A 2-A 4 with such tissue (Gal~zice, bed 2; Z. Pal.
P. Tc No. 3/2477), X 5.4; B transverse, slightly oblique section of a coral with
vesicular tissue, with short septal thorns and longitudinal section of an individual
developing on the former (Gal~zice, bed 1; No. 3/2156), holotype, X 3.. 4; C longitudinal
section of a coral with a deep, funnellike calyx and talon (Gal~zice, the dump;
No. 3/2229), X 3.4; D longitudinal section of a c<>ral with talon and vesicles arranged
in a funnellike manner (Gal~zice, the dump; No. 3/2175), X 3.4; E transverse section
of a thick-walled individual with septal thorns (Kadzielnia III, bed 46; No. 311>855),
X 3.4; F longitudinal section of a coral (Kadzielnia III, bed 46; No. 3/1856), X 3.4;
G longitudinal section of a coral with a deep, funnellike calyx, overgrown, from
the side of talon, by another individual (Gal~zice, bed 2; No. 3/2493, X 3.4.

Ontogeny (Text-fig. 66 A-B, G). The development of a young corallite,
developped from egg and attached to the skeleton of another corallite
of the same species, was examined. The larva either attaches to the
lateral wall (Text-fig. 66 B) or overgrows another corallite on the side
of talon. This phenomenon was observed several times. The development
of the specimen No. Tc - 3/2477 was traced over a stretch of 2.3 mm.
A young individual produces its own epitheca when it contacts another
individual and laterally is separated from it by a narrow fissure. The
wall of the foreign corallite grows thin in this place. The young corallite
probably absorbs some calcite from the epitheca of the individual
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supporting it. The young individual is cylindrical, having a uniform
diameter of 1.1 mm over a stretch of 2.3 mm. From the beginning, wall
is septothecal (?) and an excentric cavity of calyx is situated on the
unattached side. Consequently, the cavities of the foreign, adult corallite
and of the young individual are situated opposite each other and distant
from each other. Inside, vesicles are at first invisible and then 2-4 of
them appear, their concavity facing the cavity of calyx. Individuals,
in which the larva excreted a wide talon and attached itself directly to
the substratum, occur frequently. Their talon is shaped like a wide foot
and is mostly diaphragmoid inside.
Remarks. - Visiting the Humboldt Museum in Berlin, the present
writer examined among Dr. H. Jaeger's collections a representative
M. flexuosum of Microplasma Dybowski with a structure typical of this
genus. This was a phaceloid colonial form with strong syringoporoid
processes. The Famennian specimen differs from it and, as a solitary
coral, has a conspicuous talon. On the other hand, it is somewhat similar
to the Permian Cystiphyllum diplochone Koker, 1924 which is also
soli tary and has talon and a funnellike calyx. It is also similar to the
Givetian species P. fractum (Schluter, 1899) from the Eifel Mts. in its
dimensions and interior structure, but differs by its regular subcylindrical shape. The coral illustrated by Rozkowska (1967, PI. 1, Fig. 11)
belongs to the species described above.
Occurrence. - Poland: Kielce (Kadzielnia) quarry), exposure I,
bed 1, exposure II, beds N-K; III, bed 46, the dump, Lower Famennian,
quadrantinodosa Zone; Gal~zice, beds 4-2, the dump, Upper Famennian.
costatus, styriaca and velifera Zones.
Order Heterocorallia Schindewolf, 1941

Diagnosis. - See Hill (1956, p. F327). Microstructure of wall of
tabulotheca, consisting of concentrical layers, is lamellar, of septatrabecular.
Stratigraphic and geographic range. - Famennian-Lower Carbomferous of Europe, Asia and Australia.
Remarks. - An exhaustive historical review of the studies on this
peculiar group of corals was given by Schindewolf (1941). The first
representatives of this group were described by M'Coy (1849) under the
generic name of Heterophyllia M'Coy with two species: H. grandis M'Coy
and H. ornata M'Coy, the former being considered by M. Edwards-Haime
(1850) as a type species. Dybowski (1873) erected the subfamily
Heterophylliinae, which Hill (1939, 1941) raised to a rank of the family
Heterophylliidae Dybowski, 1873. After a critical analysis of this group:
Schindewolf (1941) stated that it was not directly related to either Rugosa
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or Hexacoralla and erected for it a new order, Heterocorallia Schindewolf·
1941. This order comprises only one family, Heterophylliidae Dybowski, 1873.
Family Heterophylliidae Dybowski, 1873
Genera assigned: HeterophyHia M'Coy, 1849; HexaphyLUa Stuckenberg, 1904;
OligophyHoides n.gen.
Stratigraphic and geographic range: Famennian-Lower Carboniferous of Europe,

Asia and Australia.

Diagnosis. - Since only one family forms the order Heterocorallia,
the diagnosis is identical with that for this order.
Remarks. - The microstructure, morphology of skeleton and manner
of the insertion of septa were studied by Schindewolf (1941) who discussed the diagnostic characters of the genera and species. The Famennian
specimens are the oldest representatives of this family and, since some
of them have their proximal end preserved, the examination of them
contributes a few new data to the knowledge of the phylogenetic and
ecological problems. The genera of Heterophylliidae Schindewolf, 1941,
mentioned above, differ from each other in the number of septa.
Hexaphyllia Stuckenberg, 1904 has 6 and Oligophylloides n.gen. 12 septa,
not exceeding this number, whereas Heterophyllia M'Coy is multiseptal
and may have even as many as 42 septa (H. fragmentoseptata Vassiljuk,
1964).
Genus Oliphylloides n.gen.
(Type species: OligophyHoides pachythecus n.sp.)
Derivation of the name: Gr. oligo =few, because of a small number of septa
occurring in the corallites of this genus.
Species assigned: O. pachythecus pachythecus n,subsp., O. pachythecus pentagonus n. subsp., O. tenuicinctus n.sp.
Stratigraphic and geographic range: Lower and Upper Famennian of the Holy
Cross Mountains.

Diagnosis. - Corallites with a talon having a very thick or less thick
wall and with a number of septa not exceeding 12. Upper quadrant
displaying a regressive tendency. Surface of wall smooth.
Oligophylloides pachythecus pachythecus n.subsp.
(Text-figs. 67 A-L, 68 A-K, 69 A-B, 70 F; PI. VI, Figs. 6-9; PI. VII, Figs. 4, 15)
Holotype: Specimen Z. Pal. P. Tc No. 3/2064; Text-fig. 67A.
Type horizon: Upper Famennian, costatus Zone.
Type locality: Gal~zice (Bes6wka), bed. 1.
Derivation of the name: Gr. pachys = thick, after a thick wall of the corallite.
11 Acta Palaeontologica Polonica nr 1/69
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Material. - Eighty five fragmentary specimens embedded in
limestones (studied in polished sections), some of them prepared; nine
specimens with talon preserved. Seventy eight peels and 37 thin sections
were made.

•

81
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Fig. 67. - OligophyHoides pachythecus pachythecus n.gen., n. subsp.: A}-A 4 a series
of successive transverse sections cut directly above talon (Z. Pal. P. Tc No. 3/2064),
holotype; B 1 transverse section of a coral cut through the distal end of talon, B 2
longitudinal section with convex tabulae and section of axial ends of septa
(No. 3/2003); C transverse section of a mature, thick-walled individual with 4 protosepta fused axially and with eight metasepta (No. 3/2064); D transverse section
(No. 3/2050); E transverse section of a corallite with protosepta fused axially in the
form of an horseshoe' (No. 3/2310); F transverse section of a small individual
(No. 3/2316); G transverse-oblique section of an individual with a tabulotheca
exposed in one place and consisting of concentrical layers of tabulae; H transverse
section of a small individual with an entire set of septa in the wall (No. 3/2323);
I longitudinal, slightly oblique section of a coral with a conical talon, consisting
of tabulae arranged in a domelike manner, not yet adhering to each other in all
places and forming a tabulotheca (No. 3/2330), J longitudinal, slightly oblique
section of a coral with a conical talon as in Fig. I (No. 3/2331; K transverse section
of a small individual (No. 3/2332; L transverse section of a small individual with
10 sellta in tabularium (No. 3/2333).
A-D Gal~zice, bed 1, E-L Gal~zice, bed 2; X 5,.4
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Description. - Short fragments of tubelike corallites with a smooth,
porcelain-like surface. in nine specimens, a wide, conical talon is preserved
with a diameter reaching 11 mm. Calyx not preserved. Numerical data
(in mm) are given in the following table:
I
I

Z.Pal.P.
Tc 1\'0. 3/

Diameter of the
base of talon

2399
2386
2451
2469
2482
2523

11.0
2.0
8.0
4.0
8.5

Length
of corallite

Diameter of
distal end

13.0
3.0
9.0
7.6
6.5
10.0

3x3.5

I

I

I
I

I

2.3
1.4
1.5
-

Transverse section. Corallites round and oval (probably as a result
of compression) in transverse section, with a smooth edge, very thick
wall and narrow tabularium, which occupies about 1/4 of the diameter of
corallite. The greatest number of septa in tabularium and wall amounts
to 12, axially varying within limits of 4 and 12 regardless of the diameter
of corallite. Measurable characters (in mm) of transverse sections are
given below:
I

I
Z.Pal.
P.Tc No 3/

I
I
I
I

I

2050
2059
2074
2306
2310
2405
2551

I

I

I

I

Diameter
of corallite

Diameter of
tabularium

2.8
3.4
3.5
2.9
3.0
2.9
3.2

0.8
0.8
0.9
1.0
0.7
0.7
0.6

I
i

I
I

I

I

I
I

Number of
septa in
tabularium

Arrangement of
septa in tabularium

11

9
12
10
7
7
6

I
[

2.3.3.3
2.3.2.3
2.3.3.4
2.3.2.3
1.2.2.2
1.2.2.2
1.2.2.1

The number of septa in tabularium is mostly smaller than in wall
and rarely reaches twelve. Septa that grow in a number not exceeding
12, are always embedded in wall and may be observed as light-coloured
radial stripes. According to Schindewolf's (1941) terminology, the upper
quadrant is recessive and has one or two septa. This number is
a convenient orientation mark. There are always four protosepta fused
axially and forming a cross. Sometimes, as a result of shifting, a shape
of a horseshoe is, however, formed axially. With a full number of septa,
they are arranged in tabularium as follows: 2,3, 3, 4. Septa are, therefore,
grouped in systems of 1, 2, 3, 4.
11'
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Longitudinal section. Wall thick, tabularium narrow, longitudinal
sections of axial ends of septa axially thin and thickening towards
tabulotheca; spaced domelike tabulae.

A

B

D

E

K,

Fig. 68. - OligophyHoides pachythecus pachythecus n.gen., n.subsp.: A longitudinal,
slightly oblique section through the talon of a young individual, attached by
a wide base to some object (Z. Pal. P. Tc No. 3/2363); B longitudinal-tangential.
section of a thick-walled coral having thin tabulae (No. 3/2384); C 1 -C 2 successive
transverse sections of the distal end of talon with a porous tabulotheca around
tabularium (No. 3/2394); D transverse section of a coral with a very thick wall and
narrow tabularium (No. 3/2405); E oblique section of a young individual with
talon, 4 protosepta fused axially and further septa (about 8) embedded in wall
(No. 3/2544); F longitudinal-oblique section of a young individual with a conical
talon (No. 3/2591); G longitudinal section of a small individual (No. 3/2356);
H transverse section of a coral with a non-typical slightly wider tabularium
(No. 3/2376); I transverse, slightly oblique section of a small individual with non-typical slightly wider tabularium (No. 3/2591); J transverse section of a small
individual with a wide wall and 11 septa in tabularium (No. 3/2334); K 1-K 2 transverse
sections through the distal end of talon in a coral having a porous tabulotheca
aro'und tabularium (No. 3/2335).
All- GalE:zice, bed 2; A-F, H-K X 5.4, G X 3.4.
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Variability range wide, also depending on the place through which
the transverse section passes. Directly above talon wall is porous near
the axis, and lumen of tabularium slightly wider (Text-fig. 67 B),
diameter of corallite somewhat larger, but above talon it decreases
slowly and gradually. Diameter of corallite and of tabularium become
gradually a constant value, which remains unchanged up to the distal
end. Number of septa in tabularium and their arrangement are variable.
"Protosepta" axially fused in the form of a cross or a horseshoe.
Ontogeny (Text-figs. 67I-J; 68 A, E, F; 69). - Corallites with a very
thick wall produced a wide talon. Its structure was examined in
transverse and longitudinal sections. In transverse section whose plane
passes near the base, talon is either subcircular, with axis situated
slightly excentrically or elongate, oval and. asymmetric. The larva
probably attached itself to the bottom, excreting its basal plate.
Septa probably appeared in tabularium serially, by ones as seen in the
earliest stage, in which three septa are fused together axially (Text-fig. 69 A). Over the basal plate 2-3 tabulae axially convex are sloping
to the periphery. The edges of these tabulae fuse together on the
periphery and form a wall making up a loose tabulotheca. After secreting
of these first tabulae, there is a complete set of 12 septa, but only four
or five of them enter tabularium and are fused axially. The polyp
secrets other convex tabulae, more spaced, irregularly thickened, here
and there vesicular, but not all of them are reached by septa proceeding
from the first tabulae of talon. Talon grows conically upwards and
bends. At this bent there is precisely the place where tabulae concentrate
and form a compact tabulotheca, while septa extend to the periphery
of tabulotheca (Text-fig. 69 B). The lack of epitheca is an evidence that
an overhanging polyp encircled the corallite from outside. The initial
diameter of the corallite with three septa fused axially and which has
a single tabula forming a wall amounts to 0.6 mm. The diameter of the
entire talon amounts to 11 mm. The wall of corallite above talon is
a compact tabulotheca which consists of 8-10 tabulae.
Remarks. - Talon frequently occurs in the Famennian species of
Heterophylliidae. Its width is correlated with the thickness of walls. It is
the widest in O. pachythecus pachythecus n.subsp.; in O. tenuicinctus
n.sp., a species with a somewhat thinner wall, it is narrow and, in some
cases, overgrows the test of a foraminifer (Text-fig. 71 A), or it is directly
fused with the bottom.
The order of appearing of septa was variously described. According
to the present writer's observations, in the Famennian specimens single
"protosepta" are first to appear in the tabularium and they fuse together
axially. Next the metasepta' which occur in the form of short septa
in the tabulotheca, penetrate in the tabularium in the lateral (left or
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right) or lower quadrant, and fuse with the already existing protosepta.
Thus something as bifurcated septa is formed. Further septa enter the
forks between protoseptum and metaseptum. This is the way, in which
four systems (quadrants) of septa are formed. Spaces between these
systems, called fossulae, are free of septa. Septa are therefore formed
in an endocoelic(?) manner. In the present writer's opinion, these is no
regularity in the appearance of septa in the tabularium. It may even
happen, - which was also stated by Schindewolf (1941) - that a septum
visible in a lower section does not occur in a higher one. This phenomenon is called falling out of septum.

Fig. 69. - OZigophyUoides pachythecus pachythecus n.gen., n.subsp.: A,-A4 a series
of successive sections through the base of talon of a larg,e individual, A,-A z neanic
stage, 3-4 protosepta fused axially, further septa mounted in 3-4 concentrical rings
of the oldest tabulotheca, talon consisting of 5-7 concentrical rings of tabulae varying
in thickness, retreated from the axis (GalE:zice, bed 2; Z. Pal. P. Tc No. 3/2394), X 4;
B transverse section of a sroaUer individual with a narrower asymmetric talon,
tabulae, on one side, closely adhering to each other (Gal~zice, bed 1; No. 3/2043), X 4.

O. pachythecus pachythecus n.subsp. differs from the related species
O. tenuicinctus n.sp. in an excessively thick (as compared with the
diameter) wall and wide talon. Both species have 12 septa, similarly
arranged in tabularium, for instance: 2, 3, 3, 4. The subspecies O. pachythecus pachythecus n.subsp. differs from O. pachythecus pentagonus
n.subsp. in its round cross section, which in the latter is pentagonal. Both
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subspecies have an equal number of septa whose arrangement is also
varying within limits of individual variability.
Occurrence. - Poland: Kielce (Kadzielnia quarry), exposure II, beds
N-K, exposure III, beds 41 and 14, Lower Famennian, quadrantinodosa
Zone. Galf:zice, beds 2-1, Upper Famennian, costatus Zone; bed 5, velifera
Zone. Kowala, trench III, red W ocklumeria limestone, costatus Zone. Lagow (Dule), Upper Famennian, black clymeniid limestone.

Oligophylloides pachythecus pentagonus n.subsp.
(Text-fig. 70; PI. VI, Fig. 14).
Holotype: Specimen Z. Pal. P. Tc No. 3/2066; Text-fig. 70A.
Type horizon: Upper Famennian, costatus Zone.
Type locality: Gal~zice (Bes6wka), bed 1.
Derivation of the name: Lat. pentagonus = after a pentagonal

outline of

tabularium.

~ ~ ~A'

0

A.

e
eo
• •
t • •
A,

A2

A5

B,

B2

c,

F
Fig. 70. - A-E Oligophylloides pachythecus pentagonus n.gen., n.subsp.: AI-A. a series
of successive sections showing the development of the individual from a stage in
which talon is attached, to a stage of a pentag·onal tube freely raised (Gal~zice,
bed 1; Z. Pal. P. Tc No. 3/2066), holotype; B I -B 2 successive sections of a mature
individual with a less distinc't pentagonal outline (Gal~zice, bed 1; No. 3/2071);
C I transverse, slightly oblique section of an individual angular in outline, C 2 the
same individual higher up (Gal~zice, bed 2; No. 3/2299); D transverse section of
a coral with a distinc,t pentagonal outline of wall and tabularium (Gal~zice, bed 2;
No. 3/25,93); E I -E 2 successive transverse sections through a pentagonal talon of
a coral (Gal~zice, bed 2; No. 3/2133).
.
F Oligophylloides pachythecus pachythecus n.gen., n.subsp.: a diagrammatic drawing
of a coral (Lag6w-Dule; No. 3/2799).
A-E X 5.4, F X 6.7
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Diagnosis. - A subspecies of O. pachythecus, having a pentagonal
outline of the transverse section and tabularium.
Material. - Six fragmentary specimens embedded in limestone. Sixteen peels of transverse sections.
Description. - Transverse section pentagonal, rounded. Wall irregularly thickened, its margin even. Tabularium narrow but slightly wider
than in the nominal subspecies. The number of septa within limits of
tabularium is variable, amounting mostly to 5. If such is the case, each
of them enters one corner of tabularium, Protosepta fused axially in the
form of a horseshoe. In some corallites, the number of septa in tabularium
amounts to 9-10, their systems being as follows: 1,2,3,3 or 2,2,3' 3. Wall
very compact and, therefore, the outline of septa difficult to trace.
Longitudinal secti?n identical with that in the nominal subspecies.
Tabulae thin, raised high. Outlines of longitudinal sections of thin septa
resemble columellae.
Variability range wide. Variable are the thickness of wall, outline
of tabularium, which may be either conspicuously pentagonal or rounded,
as well as number of septa in tabularium (5-12). The phenomenon of
"falling out" of septa is also observed. Proximal end, together with
talon, have 6 septa, whereas only 5 septa occur 1.8 mm above talon.
Occurrence. -Poland: Gal~zice (Bes6wka), beds 5 and 3-1, Upper
Famennian, costatus, styriaca and velifera Zones.

Oligophylloides tenuicinctus n.sp.
(Text-fig. 71 A-F; PI. VI, Fig. 10)
Holotype: Specimen Z. Pal. P. Tc No. 3/2647; Text-fig. 71D.
Type horizon: Upper Famennian, velifera Zone.
Type locality: GalElzice (Bes6wka), bed 5.
Derivation of the name: Lat. tenuis = thin and Lat. cinctus = girdled, after
a thin wall of corallite.

Diagnosis. - An Oligophylloides with a thin wall and small talon.
Material. - Twenty four very small, fragmentary specimens, embedded in limestone. A few of them with talon preserved. Twenty two peels
were made.
Description. - Transverse section. Corallites round in transverse
section, with a smooth or slightly undulated wall. Tabularium very wide.
Axial ends of "protosepta" fused in the form of a cross or a horseshoe.
Two septa are visible in the upper quadrant (a regressive tendency) and
systems of triplets and quadruplets in the lower and lateral ones.
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Measurable characters (in mm) are shown below:
Diameter
of
corallite

Z.PaI.P.
Tc No. 3/
2072
2107
2119
2157
2296
2379
2385
2451
2466
2490
2601
2602
2647
2835

Diameter
of
tabularium

1.2
2.5
1.2
2.2

I
I

i
I

1.1

I

I
!

!
I

I

1.5
2.0
0.7
0.7
1.5
2.0
1.5
1,8
1.1

I

I
I

I

I

I

•

1.0
1.7
0.8
1.7
0.8
0.7
1.2
0.5
0.5
1.0
1.6
1.3
1.0
0.8

!

Number of
septa in
tabularium

Length of
corallite

Systems
of septa

10
8

5.0

-

2.2.3.3
2.2.2.2

-11
i
I

I
I

5.0

-

-

9
11
12
8
8
10
7

-

-

-

-

10.3
28.0
9.0
i

-

I

-

2.3.3.3
2.2.3.2
2.3.3.3
2.3.3.4
2.2.2.2
2.2.2.2
2.2.3.3
1.2.2.3

-

D,

E

S
D,

C

F

Fig. 71. - Oligophylloides tenuicinctus n.gen., n.sp.: A 1 -A 2 longitudinal sections of
a coral overgrowing some object together with another individual attached to its
side (GalE:zice, bed 5; Z. Pal. P. Tc No. 3/2647), X 5.4; B longitudinai section of a coral
(GalE:zice, bed 3; No. 3/2601), X {iI; C transverse section of llJ small individual with
a wide tabularium (GalE:zice, bed 2; No. 3/24!51), X 6.7; D 1 transverse section of
a coral with wide tabul'arium, D 2 tangential, transverse and longitudinal sections
of a coral (GalE:zice, bed 1; No. 3/21647), holotype, X 6.7; E transverse section of a coral
with slightly thicker skeletal elements (GalE:zice, bed 2; No. 3/2385), X 6.7; F longitudinal section of a specimen with thin skeleton, wide tabularium and slightly convex
tabulae (Galezice. bed 3; No. 3/2602), X 2.7.

MARIA ROZKOWSKA

170

Small specimens not yet even 2 mm in diameter are the most
abundant. Tabularium very wide, in particular in tiny specimens, in
which sometimes it occupies 3/4 of their diameter.
Longitudinal section. .Corallites with a narrow talon with which
they were directly attached to the substratum or to a round skeleton of
some organisms, presumably of a foraminifer. Tabulae axially thin and
slightly. convex or extended upwards, -on the periphery thickened. Septa
thin or very thin. Over talon corallite is slightly bent. Sometimes, an
individual is attached with its talon to the side of another individual
(Text-fig. 71 A).
Variability range fairly wide, displayed in a variable number of septa
in tabularium and thickness of skeletal elements.
Remarks. - Having 12 septa and a talon, Oligophylloides tenuicinctus
n.sp. is similar to O. pachythecus pachythecus n.subsp., from which it
differs, however, in a thin wall and very narrow talon.
Occurrence. - Poland: Gal~zice (Besowka), beds 5 and 3-1, velifera,
styriaca and upper costatus Zones. Jablonna, bed 29, Upper Famennian.
costatus Zone.
Genus Heterophyllia M'Coy, 1849
Subgenus Heterophyllia M'Coy, 1849
(Type species: HeterophyUia grandis M'Coy, 1849)
Species assigned: HeterophyUia (HeterophyUia) grandis M'Coy, 184:9; H. (HeterophyUia) parva Schindewolf, 1941; H. (HeterophyUia) famenniana n.sp.
Stratigraphic and geographic range: Upper Famennian-Lower Carboniferous of

Europe. Asia and Australia.

Diagnosis. - See Schindewolf (1941).
Remarks. - Heterophyllia M'Coy includes corallites with many septa
(more than 12) and a not very thick, undulated tabulotheca. Schindewolf
distinguished the following two subgenera: H. (Heterophyllia) having,
in its upper quadrant, 3-5 septa (progressive forms) and H. (Heterophylloides) having, in its upper quadrant, only 1-2 septa (a regressive form).
The present writer found, in the Upper Famennian of the Holy Cross
Mountains, a new representative of the subgenus H. (Heterophyllia) , Le.
H. (Heterophyllia) famenniana n.sp.
Heterophyllia (Heterophyllia) famenniana n.sp.
(Text-fig. 72 A-J; PI. VI, Figs. 11-12)
HoLotype: Specimen Z. Pal. P. Tc No. 3/2026; Text-fig. 72A.
Type horizon: Upper Famennian, costatus Zone.
Type Locality: Gal~zice (Bes6wka), bed l.
Derivation of the name: Lat. famenniana - a HeterophyUia which occurred in

Famennian.
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Diagnosis. - A Heterophyllia which, with a diameter of 4.5 mm, has
19 septa in tabularium. Upper quadrants displaying a progressive
tendency. Talon present.
Material. - Small fragments (55 specimens) from marls and limestones
of Gah;zice. Forty four peels and two thin sections.
Description. - Corallites thin, twiglike, slightly bent. The largest
fragment is 15 mm long. Surface of wall longitudinally costate, with
nodules. Talon narrow.
Transverse section oval or round. The largest observed diameter
amounts to 4.5 mm and a number of septa in tabularium to 19. Wall
thick (to 0.4 mm) and compact or, in some cases, thin. If septa extend
outside as costae, the outer edge of the wall is undulated, whereas if the
wall is thick and compact, its edge is even and septa occur in the wall
in the form of delicate' radial striae. Septa, not yet occurring in tabularium,
are already developed here and there in the wall. Septa of the upper
quadrant, 3-5 of them occurring in tabularium of different, larger or
smaller individuals, display a progressive tendency. In other quadrants,
.systems consist of a varying number (3-7) of septa, which is shown below
in a table indicating successive numbers of septa in the upper, lateral,
lower and lateral quadrants:
Z.Pal.
P.Tc No. 3/

Diameter
(in mm)

Number
of septa

Systems of
septa

2001
2023
:::023
20:<6
2056
2056
2296

2.6
2.'2
3.2
2.7
2.7
3.2
1.3

18
12
19
18
17
14
9

3.5.5.5
2.4.3.3
3.5.7.4
3.5.4.6
3.4.4.6
2.5.4.3
2.".3.2

I

The system of septa in particular quadrants varies not only in different individuals even with an identical diameter, but also in different
transverse sections of a single corallite. As correctly observed by
Schindewolf (1941), there occurs a frequent phenomenon of "falling out"
of septa which become displaced from their former position and from
a definite system. Septa in lateral quadrants are often numerically
predominant.
Longitudinal section is as in the species described above, Le. convex
thin tabulae and sections of thin axial ends of septa and a thin or
somewhat thicker wall.
Variability range very wide. Variable are: the thickness of the wall,
thickness of skeletal elements and arrangement of septa in systems.
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There are thin, twiglike specimens with a small talon, but there are also
thick, large specimens with a large talon. It is easier to trace the development of the systems of septa in such corallites, in which protosepta form
a regular axial cross and, on the other hand, it is difficult - when
a horseshoe is formed.

Fig. 72. - Heteroph1lUia (Heteroph1lHia) famenniana n.sp.: A I -A 7 a series of successive transverse sections of a large individual, AI-As a stage with talon, A 6 -A 7 a stage
of a mature individual with a wide tabularium having 19 septa (Z. Pal. P. Tc No.
3/2026), X 5,.4; B 1 transverse section of an individual with a thin wall, B z with a thick
wall (No. 3/2037a, b), X 6; C I transverse section of an individual cut through its
talon, C z the same, at the distal end of talon (No. 3/2003), X 5.4; D transverse section
of a small coral (No. 3I2296a), X 6.7; E transverse section of an individual with thick
skeletal elements and a porous ,tabulotheca (No. 3/2022), X 5.4; F transverse section
of an individual with 17 thin septa in tabularium (No. 3/2060), X 5.4; G transverse
section of an individual with a porous tabulotheca and having 17 thin septa
(No. 3/2230), X 6.7; H transverse section of an individual with a thick, porous wall
and 20 septa in tabularium (No. 3/2232), X 5.4; I 1-2 transverse sections of a small
individual with 5 septa in tabularium (No. 3/22196, X 6.7; JI-Jt transverse successive
sections, J I tabulotheca not continuous, J z- t tabulotheca continuous (No. 3/2230), X 5.
A-C, E, F, I Gal~zice, bed. 1; D, G, H, J, Gal~zice, bed 2
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Ontogeny (Text-fig. 72 A, D, I). - The smallest individual known
(Text-fig. 72 I), 0.5 mm in diameter, has four protosepta fused axially
in the form of a regular cross. It is as early as this stage that a metaseptum appears, which fuses with one of the protosepta on the side of
a small talon. Further metasepta are visible in tabulotheca where they
occur as costae on the outer surface. In another stage (Text-fig. 72 D)
it is already 11 septa that occur in tabularium with a diameter of 0.9 mm.
The smallest number of septa in the upper quadrant is one, in further
quadrants - 3 or 4 each. Their arrangement is as follows: 1, 3, 3, 4.
Another specimen represents an exceptionally large, juvenile individual
with a long talon. Its longer diameter first amounts to 4.5 mm, somewhat
higher up - to 6 mm (Text-fig. 72 A), and then decreases to 3.5 mm.
The transverse section acquires a subround outline and the number of
septa amounts then to 18 (3, 4, 4, 7). A change takes place in the
consistency of tabulotheca, which at first porous within talon, in the
ephebic stage becomes compact. The arrangement of septa also varies
from one transverse section to another.
Remarks. - In view of their small number (19) ~f septa with
a correspondingly small diameter (4 mm), the Famennian specimens are
to the greatest extent related to H. parva Schindewolf, 1941 from the
Upper Visean (D2) of Walbrzych (Lower Silesia). The Famennian Heterophylliidae have talons and, unlike the Visean ones, do not reach 5.5 mm
in diameter. They are similar in variability range.
Occurrence. - Poland: Gal~ice (Bes6wka), beds 5 and 2-1, Upper
Famennian, costatus and velifera Zones; wo specimens from Zar~by,
goniatite Zones III and IV.
Palaeozoological Institute
the Polish Academy of Sciences
Poznan Branch
Poznan, S. Miel2:ynskiego 27/29
April, 1968
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F AMENSKIE TETRACORALLA I HETEROCORALLIA
Z GOR SWIE;TOKRZYSKICH
Streszczenie

Autorka opracowala dolno- i g6rno-famenskie korale (ponad 3000 okaz6w)
z G6r Swi~tokrzyskich, z miejscowosci: Kielce (Kadzielnia), Gal~zice (Bes6wka),
Kowala, Zar~by, Lagow i Jablonna. Korale te zaliczone zostaly do 15 rodzin (w tym
1 nowa: Kielcephyllidae), do 7 podrodzin (w tym 2 nowe: Guerichiphyllinae i Friedbergiinae), do 36 rodzaj6w (w tym 9 nowych: Petraiella, Hillaxon, Czarnockia,
Guerichiphyllum, Friedbergia, Gorizdronia, Kielcephyllum, Kozlowskinia i Oligophylloides), do 55 gatunk6w (w tym 36 nowych) i 5 nowych podgatunk6w (Tab. 1).

KOirale zebrane zostaly podczas kilku sezon6w letnich w okresie 1950-1967.
Miejsce ich

wyst~powania

wskazal autorce, niezyjqcy juz, Prof. J. Czarnocki. Wraz

z koralami zebrano towarzyszqcq im

makrofaun~

i

mikrofaun~.

Prof. dr H. Ma-
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kowski, na podstawie goniatyt6w i klimenii, ustalil wiek warstw wedlug stratygrafii
cefalopodowej (Lange, 1952), Dr H. Osm6lska oznaczyla trylobity, Dr Z. Wolskakonodonty, oraz ustalila srisly wiek warstw wedlug biostratygrafii Zieglera (1962).
"Na Kadzielni wyst~pujq w dolnym famenie zony konodontowe - od crepida
do quadrantinodosa, w Gal~zicach - od g6rnej quadrantinodosa do costatus wlqcznie, w Kowali - zona costatus, w Jablonnej zona triangularis, w Lagowie (Dule)g6rna quadrantinodosa, w Zar~bach wiek ustalajq trylobity (zony cefalopodowe
III-IV).

Dla ustalenia warunk6w ekologicznych w poszczeg6lnych warstwach Dr S. Cebulak zbadal litologi~ warstw. Zbadano r6wniei zespoly zebranej w nich fauny.
Na Kadzielni wyst~pujq lupki ilasto-margliste, bitumiczne, przewarstwione wapieniami gruz!owatymi. W niekt6rych warstwach, zwlaszcza w lupkach bardziej
wapnistych, wyst~puje bogata fauna korali, w innych -lawice mali6w lub brachiopod6w, miejscami liczne malioraczki (lupki cypridynowe) lub trylobity. Cz~ste
Sq lingule i orbikuloidy. Sedyment z pr~gami falistymi, bogaty udzial rna terialu
terygenicznego i obecnosc lingul- swiadczq 0 plytkim (do 20 m), przybrzeinym, ile
przewietrzanym zbiorniku 0 spokojnej wodzie. Obecnosc gniazdowo wyst~pujqcych
cefalopod6w przemawia za okresowym polqczeniem z otwartym morzem. Wsr6d
korali dominujq formy ampleksokarinoidalne, majqce rurk~ osiowq z cyatotekq ;
Sq to znani mieszkancy plytkich, zle przewietrzanych w6d. Znajdujq si~ one przewainie w miejscu dawnego biotopu, na co wskazuje dobry stan ich zachowania.
Natomiast korale warstw Spqgowych, formy duie jak KielcephylLum densum n.sp.,
znajdujq si~ na wt6rnym zloiu.
W Zar~bach, wsr6d mulowc6w z resztkami zw~glonych roslin, korale wyst~
pujq rzadko (HeterophyHia, Ufimia); cz~ste Sq natomiast slepe trylobity, Lingula,
Orbiculoidea. Srodowiskiem ich bylo zapewne przybrzeine, plytkie i dche morze,
o slabej aeracji, lecz 0 normalnym zasoleniu.
W Gal~zicach (Bes6wka) g6rno-famenskie wapienie leiq bezposrednio na wapieniach iyweckich amfiporowych. Sq one przepelnione potrzaskanymi skamienialosciami, tworzqcymi detrytus zoogeniczny. W cz~sci przyspqgowej warstwy te
zawierajq skalotw6rcze liliowce, wyiej - skalotw6rcze malie i liczne klimenie.
Korale stajq si~ cz~stsze w warstwach stropowych, bardziej marglistych (gdzie
glowonogi zanikajq), zas brak ich w warstwach leiqcych bezposrednio pod kulmem.
Moina

wi~c

wnioskowac, ie w dolnej

cz~sci

g6rnego famenu, zbiornik, w kt6rym

iyly korale, byl dobrze przewietrzany, oddalony od brzegu (brak niemal materialu
terygenicznego) i polqczony z otwartym morzem. Korale Sq potrzaskane, lecz nieobtoczone; wskazuje to, ze nie byly one transportowane. Dominuje fauna lakofyloidalna i heterokorale. W najwyiszym famenie skonczylo si~ zapewne polqczenie
z morzem otwartym.
W KowaU, wsr6d wapieni pelitycznych, wyst~puje dobrze zachowana i zr6znicowana fauna klimenii, obok nielicznych korali, drobnych malz6w, lingul i trylobit6w. Morze bylo tu zapewne spokojne, niegl~bokie.
Korale famenskie Sq na swiecie rzadkie i przewaznie niezr6inicowane rodzajowo.
Obecnosc ich stwierdzono w Niemczech Zachodnich, Sudetach, w pi~trze Etroeungt
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zagl~bia francusko--belgijskiego (tam nalezq raczej do fauny typowo karboiiskiej),
w Stepach Kh·giskich, w No,wej Zierni, Kazachstanie, Kuzbassie, w Ameryce PIn.
Australii. Zestawienie gatunkow przedstawia Tabela 2 (str. 24/2'5).
W opisie systematycznym autorka poslugiwala si~ glownie klasyfikacjq ustanowionq przez Hill (1956), wprowadzila jednak kilka zrnian.
Opracowany material jest na ogol dobrze zacnowany, nadaje si~ wi~c do badaii
ontogenetycznych. Na tej podstawie mozna bylo rozpatrzye problemy filogenetyczne
i powiqzania rni~dzy szczepami.
W obr~bie nadrodziny Lindstroemiicae, majqcej we wczesnej ontogenezie stereokolum€ll~, rodzina Metriophyllidae cechuje si~ tym, ze kolumella trwa przewaznie
przez calq ontoge~z~; w ro-dzinie Laccophyllidae kolumella ust~puje rurce osiowej,
otoczonej sdankq - filotek q ; w r,odzinie Amplexocariniidae kolumella ust~puje
rurce otoczonej sciankq - cyatotekq ; w rodzinie Kielcephyllidae n.fam., obok rurki
osiowei, istnieje budowa heksakoraloidalna; u Adamanophyllidae, obok rurki osiawej,
wyst~pujq septa 0 budowie policeloidalnej. Przynaleznose systematyczna rodziny
Amplexidae jest dyskusyjna, bowiem ontogeneza typowego- gatunku - A. cor aUaides - nie jest dotychczas zbadana.
W nadrodzinie Zapmentoidida, 0 ontogenezie zafrentoidalnej, autorka wyroznila
2 rodziny: Polycoeliidae, 0 symetrii bilateralnej, uwarunkowanej przez protai metasepta 0 roi.nej budowie, i Hapsippyllidae, u ktorej symetri~ bilateralnq
powoduje fossula kardynalna oraz lezqce w niej septum glowne.
Po wyroznieniu kilku szczepow wsrod kQtIali fameiiskich, autor!ta przedstawila
na Fig. 5 (str. 27) powiqzania niektorych rodzajow w obr~bie swojego szczepu.
Formq wyjsciowq wsrod metriofiloidalnego szczepu jest zapewne rodzaj sylurskiPetraia, z ktorym zapewne powiqzane Sq PetraieUa n.gen., Metriophyllum, Syringaxan i Cyathaxonia, majqce podobnq ontogenez~, a jednoczesnie nowe cechy
adaptacyjne. W szczepie lakofiloidalnym najbardziej dlugotrwalq formq jest Neaxan;
ad niego wyprowadzie rooina HiLlaxon n.gen. i Czarnockia n.gen. Formami aberantnymi, choe 0 podobnej ontogenezie, Sq Friedbergia n.gen. i GuerichiphyUum n.gen.
U przedstawicieli szczepu ampleksokarinioidalnego pojawily si~ tendencje upraszczajqce budow~ koralowiny; zrnienia si~ rowniei glowny element tabularny, tworZqcy cyatotek~. W szczepie zafrentoidalnym, 0 silnie zaakcentowanej symetrii
bilateralnej, istnieje duia roznorodnose form, rozwijajqcych si~ gl6wnie w karbonie,
a nawet w permie. Szczepy: filipsastreoidalny, endofiloidalny, digonofiloidalnybujnie rozwini~te w nizszym dewonie, majq w famenie przewaznie ostatnich juz
przedstawicieli. Pr~zny jest natomiast nowy szczep heterokoraloidalny, pojawiajqcy si~ licznie w famenie. Najstarsi jego przedstawiciele Sq formami bento-nicznymi.
sesylnyrni; w dolnym karbonie przechodzq prawdopodobnie do zycia pseudoplanktonicznego.
Niektore korale fameiiskie majq przypuszczalnie wartose jako- wskazniki wieku.
Zasi~gi ich wyst~powania przedstawia Fig. 5 (str. 27). Istniejq rodzaje konserwatywne, trwajqce od syluru do fa menu, a nawet do permu, nie zmieniajqce niekiedy cech diagnostycznych ,gatunku, mianowide: Metr¢ophyUum, SyringaxDn,
.4mplexocarinia, AsthenophyUum, Pseudamplexus, Pseudomicroplasma. Inne rodza-
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je Sq kr6tkotrwale i wyst~pujq albo w

dolnym famenie, jak Petraiella n.gen.,

Gorizdronia n.gen., Nalivkinella, Kozlowskinia n.gen. i Kielcephyllum n.gen., albo

jedynie w g6rnym famenie, jak Hillaxon n.gen., Czarnocki2 n.gen., Friedbergia
wi~c

n.gen. i Oligophylloides n.gen. Gatunki kr6tkotrwalych rodzaj6w moglyby

slu-

zyc jako wskazniki wieku. W g6rnym famenie pojawiajq si~ poza tym rodzaje, liczbowo slabo reprezentowane, a zr6znicowane gatunkowo dopiero w karbonie i permie. Takimi Sq: Cyathaxonia, Amplexus, Pseudoclaviphyllum, Amplexizaphrentis,
Fasciculophyllum,

Euryphyllum,

Duplophyllum,

Caninophyllum

i

Heterophyllia.

Przedstawiciele tych ostatnich rodzaj6w nadajq faunie famenskiej pietno karbonskie.

MAPMfl PY)KKOBCKA

¢AMEHCKWE TETRACORALLA W HETEROCORALLIA
W3 CBEHTOKP:iKWCKWX fOP (IIOJIbIIIA)
Pe31O.Me

ABTOPOM

J13yqeHbI HM:lKHe -

fop, J13 MeCTHOCTew KeJIbQe

J1

BepxHecPaMeHCKJ1e KOpaJIJIbI

(Ka~3eJIbHSI),

CBeHTOKp)KJ1CKJ1X

faJI3H3J1Qe (B3cyBKa), KOBaJISI, 3ap3M6bI,

JIaryB J1 fl6JIOHHa. 3TH KOpaJIJIbI npl1QnCJIeHO K 15 ceMeWCTBaM (B TOM

O~HO

HODoe:

Kielcephyllidae), K 7 nOACeMel1CTBaM (n TOM 2 HOBbIe: Guerichiphyllinae J1 Friedbergiinae), K 36 pOAaM (B TOM 9 HOBbIX: Petraieila, Hillaxon, Czarnockia, Guerichiphyllum, Friedbergia, Gorizdronia, Kielcephyllum, Kozlowskinia J1 Oligophylloides),

K 55 BJ1AaM (B TOM 36 HOBbIX) J1 5 HOBbIM nOABJ1AaM (Ta6. 1, CTP. 24/25).
MarepJ1aJIbI 6bIJIJ1 C06PaHbI B TeQeHMe JIeT 1950-1967. MecTOHaXO)KAeHJ1e J1X
6b!JIO aBTopy YKa3aHO nOKoHHbIM IIpocP. fl. ':IapHOI..\KI1M. BMecTe C KOpaJIJIaMJ1 6bIJIa
co6paHaconYTCTBYIOII..\afl J1M MJ1Iq)O- J1 MaKpocPayHa. Ha OCHOBaHJ1J1 rOHJ1aTJ1TOB
J1 KJIMMeHMM IIpocP. f. MaKOBCKJ1 OnpeAeJIJ1JI B03pacT CJIOeB no l..\ecPaJIOnOAOBoM
CTpaTJ1rpacPJ1M (Lange, 195;2), ,n;p. f. OCMyJIbCKa OnpeAeJlJ1JIa TpJ1JI06J1TbI, ,IJ;p. 3. BOJIbCKa -

KOHOAOHTbI; npJ1QeM STa nOCJIeAHSIfl YCTaHOBJ1JIa TOQHbIW cTpaTl1rpacPJ1QecKJ1w

B03paCT CJIOeB no KOHOAOHTOBOW fulOCTpaTJ1rpacPHY1 UJ1rJIepa (Ziegler, 1962).
B

HJ1:lKHeM

cPaMeHe KaA3eJIbHM

MO:lKHO BbIAeJIJ1Tb

crepida AO quadrantinodosa, B faJISH3J1Qax tatus BKJIIO'IJ1TeJIbHO, B KOBaJIJ1 -

B JIal'OtBe (,n;yJIe) -

KOHOAOHToBble

30HbI - OT

OT BepxHe:i1 quadrantinodosa AO cos-

30Ha costatus, B fl6JIOHHSM- 30Ha triangularis,

BepxHHfl quadrantinodosa, B 3apsM6ax CTpaTJ1rpacPJ1QeCKJ1M B03-

pOCT MO:lKHO YCTaHOBI1Tb no TpJ1JI06J1TaM (l..\e<PaJIOnOAOBble 30HbI III-IV).
,D:JISI peKoHcTpyKI..\J1J1 llaJIeosKOJIOrWleCKI1X YCJIOBJ1M J13yQ·e:HO JIJ1TOJIOrJ1IO J1 B3aJ1MOOTHOWeHMe cPaYHbI OTAeJIbHbIX CJIOeB.
Ha Kac'J3eJl:b1/,U HaxoAHTcH aprJ1JIJIJ1TOBO-MepreJIJ1CTble, 6J1TYMJ1HOOHbIe

CJIaHQbI
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B

HeKOTOPbIX

cnOSlXj,

0oo6eHHO

H3Bec'I1KOBHCTbIX HaXO~HTCSl 06HnbHaSl <payHa K~anJIOIB, B

HHbIX

6aHKH nnaCTJm:'1aT01Ka6epHbIX HnH 6paXHOnO~, Mec'1'llIMH 06HJIblHbIe OCTpaKO~bI (QHnPHWfHOBbIe
H

cnaHQbI)

HJLH

1Ke

TPHn06HTbI.

'lacTo

MaTepHana
,cna60

H

IIpHcyTCTBHe

nJm:ryn -

TaK1Ke

nHHryJIbI

MaJIO

BpIcTynaIOI.qHx

BBH):(e

coo6IQeHHH

C

O11KpbITbIM

CBHAeTeJIbCTBYIOT

npOBeTpHBaeMbIX

npe:lKHero 6Horona,

0

MOpeM.

CpeAH

BOAoeMOB.

'1eM

20

(Ao

HX

Qe<t>a-

KJPaTKospeMeHHoM

3'110 H3BeeTHbIe ~HTenH MenKHX,

HaXO~SlTCSl OHH

CBH,ll;eTeJIbCTByeT

0

M),

rocno~CTBYIOT aMnneKCOKapH-

KOpaJInOB

IJOAOWSeHHbIx cnoes, <pOPMbI 6onbwHe, KaK
~Sl'J.'CSl

Herny60KoM

CBH~eTenbCTBYeT

CKOnJIeHHH,

HJm~bI, HMeIOI.qHe OCesyIO TPy6Ky C QHaTOTeKoti;

cna60

0

n~BH1KHOM M'OpCKoMBO~oeMe. npHCYTCTBHe

rrposeTPHBaeMoM,

nono~,

I1peHMYIQeCTBeHHO

xopowaSl

Ha

ooxpaHHOCTb.

Kielcephyllum densum

n.

MetTe

KOpanJIbI
sp.:, Haxo-

BO BTOPH'IHOM 3aJIeraHHH.

B 3ap3.M.6ax,

cpeAH

BCTpe'laIOTCSl peAKO

aJIeBpOnHToB

cna60

C

OCTaTKaMH

(Heterophyllia, Ufimia);

Lingula, Orbiculoidea.

6HTbI,
H

BCTpe'laIOTCSl

op6HKynOHAbI. OCa~KH C H3BHJIHCTbIMH nOJIOCaMH, 60raTaSl npHMeCb TepHreHHoro

npOBC'l1pHBacMOH,

06HTam1

HO

0

o6yrn'eHHOH

<pnoPbI,

K!OPaJIJIbI

'1aIQe Bcero BblcTynaIOT cnellble TpHno-

OHM

HopManbHOM

BepoSlTHO

B

3aCOJIeHHH

CIIOKOHHOtl,
'"IllJCTH

HerJIy6oK0ti

6acceti:Ha

B6JIl13H

6epeTOB.

ra,/t31t3uu,ax

B

CTBeHHO

Ha

(B3cyBKa)

aM<p.HnopoBbIX

BepxHe<paMeHCKHe
H3BeCTHSlKax

H3BeC'I'HSlKH

:lKI1BeTa.

OHH

3anelI'aIOT

nepeIIOnHeHbI

HeIIocpeAnOTpecKaH-

HbIMH OKaMeHeJIOCTSlMH, npeACTaBJISlIOIQHMH 300reHHbIt1 ~eTpHT. B6nH3H KPOBJIH 3TH
H3BecTHSlKH
a

Bblwe

IIopo~006pa3YIOIQHe OCTaTKH

BMeIQaIOT

nJIaC'THH'IaTo1Ka6epHbIX,

a

TaK1Ke

MOp<lKHX

06HJIbHble

JIHJIHH- KpH'HOH)lOB,

KJIllMeHHH.

KopanJIbI

'1aIQe

BCTpe'laIOTCSl B nO)lOWBeHHbIx cnoSlx, GOJIce MeprenHCTbIx ~B IWTOpbIX Qe<paJIOIJO~bI
HC'Ie3aIOT),

a

OTCyTCTByIOT IB

cnoSlX

Mo~o 3aTeM npe)lIIOnaraTb, 'ITO B

no~

3aneraIOI.qHX HenocpeAC11BeHiHO

KyJIbMOM.

HH1KHeH '1aCTH BepXHero <paMeHa, '1aCTb oac-

CeHHa, B KOropoH OOWI1aJlH KOpaJInbI, 6bIJIa xopOWO npOBC'l1pHBaeMa H

HaXO)lHnaCb

)laJleKO 0'11

MaTepI1aJla),

6eperOIBOH

JIl1HMH

(nO'iTH nOJIHoe 'OTcyTCTBHe

TeplireHHOro

a TaK1Ke HMeJla coo6IQerme C OTKpbITbIM MopeM. XOTSl Hal1AeHHble KOpanJIbI nOBpe1K~eHbI, HO He 06KaTllJHbI. 3'110 OBH)leTenbcTByeT 0 TOM, 'ITO OHH He 6bln,H nOABep1KeHbI

TpaHClIJopTy. npeo6JIa)laeT <payHa naKo<pHJlJlOMA H

reTepOKopanJlOB.

B

caMbIX Bep-

xax <paMeHa co06IQeHHe C OTKPbITbIM MopeM nOBH~J1MOMY QPelQPaTHnOCb.

Koaa,/tu,

B

B

neJIHTOBbIX H3BeCTHSlKax, HaH)leHa xopoweti:

coxpaHHOCTH H

pa3-

Ho06pa3HaSl <payHa KJIlHiMeHHH, PSlAOM C peAKHMH K~aJIJIaMH, MeJIKHMH nJIa'CTJm:'1aT01Ka6epHbIMH,
Hoe H

JlHHrYJISlMH H

TPHJI06HTaiMH.

nOBHAI1MOMY TyT

Mope 6bIJIO cnOKOH-

HerJIy6oKoe.

9aMeHiOKHe KOpaJIJIbI Bo06IQe B MHpe O'leHb peAKH H npeJ1iMYIQeCTBeHHO B PO~O
BOM

OTHoweHHH

repMaHHJ1,

MaJIO

CYACTax,

pa3Ho06pa3HbI.
'B

CTPYH<:.KOM

Mx

Slpyce

HaJIH'IHe

KOHCTaTHpOBaHO

<ppaHKO-6enbI1HHCKOro

B

3anaAHO,H

6aoceti"Ha

(TaM

HMeIOT OHH XapaKTep THIIH'IHO Ka'MeHHoyrOJIbHblti:), B 'CTenSlX KHpmnHI1, Ha HOBoti
3eMJIe,

B

Ka3aXCTaHe,

BH~OB nOAaHO Ha Ta6.

Ky36aoce,

2

(CTp.

3 Acta Palaeontologica nr 1/68

CeB.

24/25).

AMePHKe

H

B

ABCTpaJIHH.
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DpJf CJfcreMaTJfqecKoM OnI1Ca'HI1Jf aBTOp nOnb30Banacb rmmHbIM 06pa30M CI1CTeMaTJfKoi1, YCTaHOBneHHoi1 I'J.Inn (Hill, 1956), 11,0 BBena HeKoTopbIe Jf3MeHeHI1H.
,IJ;OBOJIbHO xopowaH COXpaHHOCTb JfCCne.AOBaHHoro MaTepl1'ana n03BOniHna npoBeCTH 113yqeHI1e OHTOreHeTHqeCKOI'O pa3BH'l\l1H. Ha 3TOM OCHOBaHl1H MOJKHO GbInO
06CY.I\l1Tb qmnOreH,eTII1'IeCKl1e np06neMbI 11 CBH3b MeJK.I\Y nmaM.l1.

B npe.I\eJIax Ha.I\CeMei1CTBa Lindstroemiicae, HMelO~erO B pllflHei1 CTa,J\HI1 OHToreHe3a CTepOOKOJIyMenny, ceMei1CTBo Metriophyllidae OTMeqaeTCH TeM, "ITO KOJIY-

Menna

CY~ecTBOBana I1'peI1MY~ec'I1Be.HHO

B TeqeHl1e nonHoro OHTOreHe3a; B ceMei1-

Cl'Be Laccophyllidae KonYMenna yarynaeT aceBoi1 Tpy6Ke, KOTOPaJI oKpyJKeHa CTeHKoi1-qmnnOTeKoi1;
OKPYJKeHHOi1

B

ceMei1CTBE

Amplexocariniidae

CTeHKoi1-QJfa'l'OTeKoi1;

B

KonyMenna

ycTyIIaeT

l'py6Ke

ceMei1CTBe Kielcephyllidae n. fam.,

Iq>OMe

oceBOi1 l'py61Gl:, HMeel'CH reRJCaKOpanJIOl1.I\Hoe CT.pOeHl1e; y Adamanophyllidae, KpoMe
ocenoi1 T.py6KI1, HaxO.I\HTCH cenThI nonl1~enOJ1,ZVioro CTpOeHI1H. Drel'eMaTM"lecttaH no311~I1H

ceMei1'CTBa Amplexidae .I\I1CKYOCI10HHaH, TaK

A. coraHoides -

KiaK

OHTOreHe3 THI1I1'1H01'O

~a-

.Il0 CI1X nop He 113yqeH.

B Ha,l\CeMei1CTBo Zaphrentoidida,

tC

3a<PpeHTOH,n:HbIM TI1nOM OIHToreae3a, aBTopOM

BKnlOqeHbI 2 ceMei1,cTBa: Polycoeliidae, c 6l1naTepanbHoi1 CiHMMeTPI1ei1, 06ycnoBneHHOi1 npOTO- 11 MeTaCenTaMI1 pa3nJfqHoro C11POeHHH, 11 Hapsiphyllidae, y
6I1narepanbHaH

CI1MMeTpiHH

BbI3Bana

Kap.I\KHanbHoi1

<PoccYnoi1

Jf

KOTO.poro

H1aiXO.I\~e~CH

B Hei1 rnaBHoi1 cenToi1.
Docne BbI.IleneHI1H HecKonblGl:X 3BonlOQI10HHbIX BeTBei1 cpe,l\.l1 q,aMeH'CK'l1x KopannOB, aBTopOM npe.IlCTaBneHO Ha ct>l1r. 5 (Cl'p. 27) COnOCTaBneHl1e HeKOTOPblX PO.I\'OlB
cpe~

B npe.I\enax CBoero THna. Hcxo,l\Hoi1 <PoPMOi1

ME!'I1Pl1o<Pl1n~oro

THna lIB-

JIHeTCH nOBJ1AI1MOMY cl1nYPJfi1cKJfi1 p0.II Petraia, C KOTOPbIM OBJl3aHbI BepOHTHO Pe-

troieHa n. gen., MetriophyHum, Syringaxon 11 Cyathaxonia,
JKiI1M

OHTOreHe30M, HO BMecTe c TeM

KoqmnOJf.I\HOM

THne

Hal160nee

HMelO~l1e

.IlnI1TeJIbHoi1

06na.IlalO~l1e

noxo-

HOBbIe lal.I\arrraTI1BHbIe "IepTbI. B na-

<PoPMOi1

1IBnHeTCH

N eaxon ;

npHHHTb, 'ITO OT Hee npoH30Wnl1 HiHaxon n. gen. H Czarnockia n. gen.

M01KHO

A6epaHT-

Hb1Ml1 <PoPMaMI1, XOTH C nOXOJKl1M OHTOreHe30M, 1IBnHeTCH Friedbergia n. gen. H

GuerichiphyHum n. gen.

Y

HHKnl1 pa3HbIe npl13HaKJf

YnpocTJlIO~l1e

HbIi1

3neMeHT

Ta6ynRiPHbIi1,

np6.I\cTaBI1Tenei1

aMnJIeKCOKaPJ1H110Jf.I\HOI'O TJ-1IIa B03-

CTpOeHl1e Kopanna; MeHJleTCJI TOJKe rnaB-

C03.I1alOil.\l1i1

QHaTOTeKy.

B

3aq,peuTO~oM

TJme

c CHnbHO 3aaK~eHTHpOBaHHoi1 611naTepanbHocTblO BCTpeqaeTCH 60nbwaJl pa3HopO.IlHOCTb q,OPM, pa·cnpOCTPaHeHHbIX rnaBHbiM 06pa30M B KaM€HHOyronbHoe, a .IlaJKe
nepMcKoe BpeMH.
J1.I1HbIi1 -

06HnbHO

Tl1nbI:

q,l1nJ1ncacrpeOI1.I\HbIi1,

pa3BHBaIO~l1ecH

3H.I\o<PI1JJJIOH,l\HbIi1,

,lIHI'OHo<P}fJInO-

B HI1JKHeM .IlEIBOHe, CBOJ1X nOCne.IlHiHx npe.I\CTa-

BI1TeJIei1 HMelOT B q,aMeHCKOM HPyce. 3aTo HOBbIi1 reTepoJf.I\HbW THn, nQHBJIHIO~I1i1
CH B o6I1JIblHOM KOJIl1qeCTBe B q,aMeHe, xapaKTepl13yeTcH JKI13HeanOCo6HOCTblO. Hcm60nee )IJleBHJ1€ ero npe.IlCTaBHTenl1 -

31'0 6eHTOHHbIe cecOl1nbHbIe q,OPMbI. B HiHJK-

HeM Kap60He IIepeXO.IlHT OHl1 BepOHTHO K nceB.I\OIIJIaHKToHHoMY 06pa3y JKI13HJ1.
HeKOTOpbI€ <PaMeHCKI1e KopannbI OqeBJ1.I1HO HMelOT C'I1PaTHrpaq,}f'{eCKOe 3HaqeHJ1e. Dpe.IlenbI J1X paonpocrpaHeHI1H np€,l\CTaBJIeHbI Ha ct>J1r. 5 (corp. 27). BbI!BaIOT
PO.I\bI KOHCepBaTJ1BHbIe, JKJ1BY~l1e 01' cl1nypa J1nJ1 HJfJKHerO .IleBOHa .I\O q,aMeHa,
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a ,l\a1Ke ,l\0 nepMH, He MEmRR: ~bIX ,l\J.l:arHOCTH'IecKHX I1iPH3HaKOB.

microplasma.
MeHe, KaK
J.I:

):U>yrHe po,lIbI KPaTKOBpeMeHHhle H

Petraiella

Kielcephyllum

Czarnockia

n. gen.,

Gorizdronia

n. gen.,

Friedbergia

n. gen. H

If

BblCTynalOT HJIJ.I: B HJf:lKHeM <t>agen.

Hillaxon n.

gen.,

Oligophylloides

n. gen.

BH,l\bI KPaTKOBp~

MeHHbIX PO,l\OB MOrJIH 6bI 6bITb YKa3aTeJIR:MH CTPaTHrpa<!»NecKoro BoopaCTa.
HeM c;PaMeHe

Pseudo-

N aliukinella, Kozlowskinia n.

n. gen., HJIH 1Ke TOJIbKO B BepXHElM c;PaMeHe, KaK

n. gen.,

Metrio-

3TO:

phyllum, Syringaxon, Amplexocarinia, Asthenophyllum, Pseudamplexus

B

BepX-

KpoMe 3TOro nOJiBJIR:IOTCa po,lIbI npe,l\CTaBJIE!(HHble He60JIbWHM KOJIH-

'1eCTBOM, a qyTb B Kap60He H nepMiJf ,l\Jfc;Pc;Pep~J.l:POBaHbI B BH,lIOBOM ,0000HOWe~JfJf.
3TO:

Cyathaxonia, Amplexus, Pseudoclauiphyllum, Amplexizaphrentis, Fascicu-

lophyllum, Euryphyllum, Duplophyllum, Caninophyllum
CTaBHTe.J1Jf
XapaKTep.

13·

3TJfX

nocJIe,l\HJ1x

PO,llOB

npJ.l:,l\aIOT

c;PayHe

H

Hetcrophyllia.

c;PaMeHa

IIpe,ll-

KaMeHHoyrOJIbHbW

PLATES

Plate I

Fig. 1. Fine crystalline pelitic limestone, Kadzielnia quarry; X 20.
Fig. 2. Organodetritic limestone, GalE:zice; X 20.
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Plate II

Metriophyllum soshkinae nom. nov.
. Fig. 1. Transverse oblique section (Z. Pal. P. Tc No. 3/2197), holotype; X 6.
Fig. 2. Transverse section (No. 312141); X 6.
Metrioplexus carinatus n.sp.
Fig. 3. Transverse section (No. 3/2145); X 5.
Fig. 5. Longitudinal section (No. 3/2483); X 9.
Metriophyllum aff. bouchardi M. Edw.-H.
Fig. 4. Transverse section (No. 3/2115); X 5.
Petraiella centralis n.sp.
Fig. 6. Transverse section (No. 3/1180), holotype; X 3.
Petraiella kielcensis n.sp.
Fig. 7. Transverse section (No. 3/889); X 3.
Fig. 8. Longitudinal section (No. 31887); X 3.
Syringaxon aff. cyathaxoniaeformis Gorsky
Fig. 9. Longitudinal section (No. 3/2534); X 5.
Syi'ingaxon vacuus n.sp.
Fig. 10. Longitudinal section (No. 3/2142); X 4.
N eaxon tenuiseptatus n.sp.
Fig. 11. Longitudinal section (No. 3/2366); X 3.
Neaxon bulloides n.sp.
Fig. 12. Transverse section (No. 3/2245); X 6.
Hillaxon vesiculosus n.sp.
Fig. 13. Longitudinal section (No. 3/2565); X 3.
Cyathaxonia (Cyathaxonia) aff. cornu Michelin
Fig. 14. Transverse section (No. 3/24(4); X 5.

Figs. 1,6-8 - Kadzielnia II, bed K, Lower Famennian
Figs. 2-5, 9-14 - GalE:zice-Bes6wka, bed 2, Upper Famennian

Plate III

Guerichiphyllum parvum n.sp.
Fig.!. Transverse section (Z. Pal. P. Tc No. 3/807), Kadzielnia I, bed 3; X 12.
Cyathaxonia (Cyathaxonia) aff. cornu Michelin
Fig. 2. Transverse section (No. 3/2586), Gal~zice-Bes6wka, bed 2; X 5.
Cyathaxonia (Cyathocarinia) tubercu~ata Soshkina
Fig. 3. Transverse section (No. 3/1226), Kadzielnia II, bed K; X 5.
Fig. 4. Longitudinal section (No. 3/2414), Gal~zice-Bes6wka, bed 2; X 5.
Amp~exocarinia muratis Soshkina
Fig. 5. a Transverse section, b longitudinal section (No. 3/25a), Kadzielnia G; X 3.
Fig. 8. Transverse section (No. 3/4), Kadzielnia G; X 3.
Fig. 9. Longitudinal section (No. 3/2136a), Gal~zice-Bes6wka, bed 2; X 3.
Amp~exocarinia obliqua n.sp.
Fig. 6. Transverse section (No. 3/819), Kadzielnia I, bed 3; x 4.
Fig. 7. Longitudinal section (No. 3/485), Kadzielnia I, bed 2; X 4.
Gorizdronia profunda profunda (Soshkina)
Fig. 10. Transverse section (No. 3/1037), Kadzielnia II, bed K; X 3.
Gorizdronia profunda ~ongiseptata n.subsp.
Fig. 11. Transverse section (No. 3/1804), Kadzielnia III, bed 43; X 3.
Gorizdronia genicu~ata n.sp.
Fig. 12. Transverse section (No. 311803), Kadzielnia III, bed 43; X 3.

Figs. I, 3, 5-8, 10-12 - Lower Famennian
Figs. 2,4, 9 - Upper Famennian
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Plate IV

Gorizdronia profunda profunda (Soshkina)
Fig. 1. Longitudinal section (Z. Pal. Tc No. 3/1796), Kadzielnia III, bed 43; X 3.
Fig. 2. Trans:verse section of a young corallite (No. 3/1841), Kadzielnia III, bed 46;
X 3.
Gorizdronia geniculata n.sp.
Fig. 3. Longitudinal section (No. 3/1803), Kadzielnia III, bed 43; X 3.
Gorizdronia profunda longiseptata n.subsp.
Fig. 4. a Transverse section, b longitudinal section (No. 3/1037), Kadzielnia II, bed
K;X 3.
Kielcephyllum densum n.sp.
Fig. 5. Longitudinal section (No. 3/1808), Kadzielnia III, bed 43; X 3.
Fig. 6. Transverse section (No. 3/37), Kadzielnia G; X 3.

All - Lower Famennian

Plate V

Nalivkinella profunda Soshkina
Fig. 1. a Transverse section, b longitudinal section (Z. Pal. P. Tc No. 3/1402), Kadzielnia II, bed M; X 4.
Kielcephyllum cupulum n.sp.
Fig. 2. Transverse section (No. 3/1870), Kadzie1nia III, bed 46; X 4.
Fig. 3. Longitudinal section (No. 3/1605), Kadzielnia, the dump; X 3.
Kielcephyllum confluens n.sp.
Fig. 4. Transverse section (No. 3/1957), Kadzielnia, the dump; X 4.
Fig. 5. Transverse section (No. 3/1464), Kadzielnia II, bed N; X 4.
Fig. 6. Longitudinal section (No. 3/423), Kadzielnia I, bed 3; X 4.

All- Lower Famennian
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Plate VI

GuerichiphyHum concavum n.sp.
Fig. 1. Longitudinal section (Z. Pal. P. Tc No. 3/37), Kadzielnia G; X 3.
Fig. 4. Longitudinal section (No. 3/1491a), Kadzielnia II, bed N; X 3.
Fig. 15. Transverse section (No. 3/2:20), Kadzielnia G; X 3.
Kozlowskinia flos n.sp.
Fig. 2. Transverse section (No. 311867), Kadzielnia III, bed 46; X 7.
Kozlowskinia phyllis n.sp.
Fig. 3. a Transverse section, b longitudinal section (No. 3/677), Kadzielnia I, bed
3; X 5.
Pseudamplexus granulatus n.sp.
Fig. 5. Transverse section (No. 3/2162), GalE:zice-Bes6wka, bed 2; X 6.
Oligophylloides pachythecus pachythecus n.subsp.
Fig. 6. Transverse section (No. 3/2292), GalE:zice-Bes6wka, bed 2; X 5,.
Fig. 7. Longitudinal section of a young corallite with a talon (No. 3/:(39), GalE:zice-Bes6wka, bed 1; X 5.
Fig. 8. Transverse section (No. 3/2350), GalE:zice-Bes6wka, bed 2; X 5.
Fig. 9. Transverse section (No. 3/2625), GalE:zice-Bes6wka, bed 3; X 5.
Oligophylloides tenuicinctus n.sp.
Fig. 10. Transverse section (No. 3/2167), GalE:zice-Bes6wka, bed 2; X 5.
HeterophyHia (Heterophyllia) famenniana n.sp.
Fig. 11. Transverse section (No. 3/2397), GalE:zice-Bes6wka, bed 2; X 5.
Fig. 12. Longitudinal section (No. 3/2604), GalE:zice-Bes6wka, bed 3; X 5.
Amplexocarinia muratis Soshkina
Fig. 13. Transverse section (No. 3/155a), Kadzielnia G; X 2.
Oligophylloides pachythecus pentagonus n.subsp.
Fig. 14. Transverse section (No. 3/2293), GalE:zice-Bes6wka, bed 1; X 5.

Figs. 1-4, 13, 15 - Lower Famennian
Figs. 5-12, 14- Upper Famennian

Plate VII

Kozlowskinia flos n.sp.
Fig. 1. Distal end (Z. Pal. P. Tc No. 3/1881), Kadzielnia G; X 2.
Fig. 8. Fragment of corallite with calyx (No. 3/1339), Kadzielnia II, bed L; X 2.
Kielcephyllum cupulum n.sp.
Fig.2. Distal end (No. 3/1471), Kadzielnia II, bed N; X 2.
Neaxon bulloides n.sp.
Fig. 3. Whole corallite (No. 3/2345), Gal~zice, bed 2; X 2.
Oligophylloides pachythecus pachythecus n.subsp.
Fig. 4. Proximal end with talon (No. 3/2071), Gal~zice, bed 1; X 2.
Fig. 15. Fragmentary corallites (No. 3/2799), l..ag6w-Dule; X 1.5.
Cyathaxonia (Cyathaxonia) aff. cornu Michelin
Fig. 5. Corallite (No. 3/935), Kadzielnia II, bed K; X 3.
Amplexus coralloides Sowerby
Fig. 6. Bent corallite (1. G. No. 163a, II, 62), Kowala, the dump; nat. size.
Fig. 7. Fragment of corallite (1. G. No. 163b, II, 62), Kowala, the dump; nat. size.
Nalivkinella rariseptata n.sp.
Fig. 9. Whole corallite (No. 3/459), Kadzielnia I, bed 2; X 1.5.
Amplexocarinia obliqua n.sp.
Fig. 10. Whole corallite (No. 3/92), Kadzielnia G; X 2.5.
Nalivkinella profunda Soshkina
Fig. 11. Whole corallite (No. 3/380), Kadzielnia I, bed 1; X 2.5.
Kozlowskinia phyllis n.sp.
Fig. 12. Distal end with calyx (No. 3/1882), Kadzielnia G; X 3.5.
Amplexizaphrentis conus n.sp.
Fig. 13. Corallite viewed from below (1. G. No. 163c, II, 62), Kowala, the dump;
nat. size.
Czarnockia obliqua n.sp.
Fig. 14. Whole corallite (1. G. No. 163d, II, 62), Kowala, the dump; X 1.5.

Figs. 1, 2, 5, 8-10, 12 -Lower Famennian
Figs. 3, 4, Ii, 7, 11, 13-15 - Upper Famennian
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Plate VIII

Pseudamplexus granulatus n.sp.
Fig. 1. Budding corallite (Z. Pal. P. Tc No. 3/2<J14), Gal~zice-Bes6wka, bed 1; X 2.5.
Gorizdronia geniculata n.sp.
Fig. 2. Corallite rejuvenized (No. 3/1378), Kadzielnia II, bed L; X 3.
Ufimia supradevonica n.'sp.
Fig. 3. Distal end of corallite (1. G. No.163g, II, 62), Zar~by, the dump; X 2.
Fig. 13. Distal end of corallite (1. G. No. 163f, II, 62), Zar~by, the dump; X 2.
Petraiella centralis n.sp.
Fig. 4. Whole corallite (No. 3/1370), Kadzielnia II, bed L; X 1.5.
Nalivkinella rariseptata n.sp.
Fig. 5. Whole corallite with epitheca worn off (No. 3/624), Kadzielnia I, bed 2; X 2.5.
Amplexocarinia muralis Soshkina
Fig. 6. Whole corallite (No. 3/244), Kadzielnia I, bed 1; X 2.
Kielcephyllum confluens n.sp.
Fig. 7. Fragment with calyx (No. 3/1450), Kadzielnia II, bed N; X 2.
Guerichiphyllum concavum n.sp.
Fig. 8. Fragment of corallite (No. 3/645), Kadzielnia I, bed 3; X 2.
Fig. 11. Corallite (No. 3/133), Kadzielnia G; X 2.
Kielcephyllum cupulum n.sp.
Fig. 9. Distal end with calyx (No. 3/354), Kadzielnia I, bed 1; X 2.
N eaxon tenuiseptatus n.sp.
Fig. 10. Whole corallite (1. G. No. 163e, II, 62), Kowala, the dump; X 1.5.
Gorizdronia profunda longiseptata n. subsp.
Fig. 12. Corallite rejuvenized (No. 3/1707), Kadzielnia, the dump; X 2.2.

Figs. 2, 4-9, 11, 12 - Lower Famennian
Figs. 1, 3, 10, 13 - Upper Famennian

