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Rugose corals of the Givetian to Lower Frasnian Kowal a limestone Formation in
the environs of Ch eciny. SW Holy Cross Mts and in its age equivalents in the
Silesian-Cracow region of Southern Poland represent five distinct assemblages of
restricted time-and-space distribution. Within the Stringocephalus Beds the high
diversity Pseudohexagonaria(?) laxa assemblage indicates open-shelf conditions
whereas low diversity Temnophyllum occidentale assemblage represents restricted
conditions . The transgressive JaZwica Mbr. locally contains diversified and cos
mopolitan Acanthophyllum sp. n . fauna. Following temporally coral assemblages,
i .e, Disphyllum (lower Sitk6wka and Checiny Beds) and Macgeea-Thamnophyllum
(Kadzielnia Mbr, upper Sitk6wka Beds) are mostly biostromes of branching corals
of low taxonomical diversity typical for restricted relatively setting, rather unfavor
able for rugosans. Exceptional are two Hexagonaria horizons with common
massive colon ies . DUfusolasma gen. nov., Sociophyllum severiacum sp. nov..
Temnophyllum zamkowae sp. nov. a nd H exagonaria hexagona kowalae subsp.
nov. are proposed as the new taxa .

Key word s : Rugosa, Devonian. Holy Cross Mts, Kowala Formation, taxonomy,
stratigraphical distribution.
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Introduction

The first extensive study of the Devonian rugose corals of the Holy Cross
Mountains was undertaken by Gurich (1896). However. he referred chiefly
to corals mostly of shaly facies , of the northern (Lysogory) region. His
collection was destroyed in 1945. His species identifications are still
meaningful due to recent resampling in the type localities by subsequent
authors. The most Significant contribution was given by Maria Rozkowska,
who published papers on the Frasnian phillipsastreids (1953), offsetting
and variability (1960) and Frasnian corals in general (1980). Moenke



218 Rugose corals : WRZOLEK

(1954) described species of the genus Hexagonaria and Rozkowska &
Fedorowski (1972) the genus Disphyllum.

In this paper descriptions are given for corals from the Kowala Forma
tion (Narkiewicz et at 1991, see also Fig. 2) from the environs of Checiny
(Fig. 1) and from its age equivalents in the Silesian-Cracow Upland
IDebntk, Dziewki). Presented are the corals either previously unrecorded
from the study area, or those which created some taxonomical difficulties.
The remaining species of the Kowala Formation are listed in tables (1 and
2 - genera Disphyllum and Macgeea + Thamnophyllum, respectively).

The stratigraphical and general geological backgrounds have been
discussed by Wrzolek (1988) and by Racki (l988, 1993). Data on the
WB-12 borehole, drilled ca. 0.5 km to NE of the Devonian outcrop in
Dziewki, are taken from Racki et al., (in press). Disphyllum in Debnik (see
Tab. 1) occurs in the Givetian of the Main Carmelite quarry (see Balinski
1979: Figs 1,2). The stratigraphical data for the Holy Cross Mountains are
schematically presented in Fig. 2.

The described corals are stored at the Department of Earth Sciences
(Silesian University) in Sosnowiec (abbreviated GIUS).

Distribution of coral faunas

Data on the distribution of Devonian tetracorals in the SW Holy Cross
Mountains has been already presented by Wrzolek (l988, see also Wrzolek
in Racki et at 1989), so that only some additional comments, mostly
concerning the Kowala Formation assemblages, are given below. Lithologi
cal sets are taken from Racki (1993: Fig . 3 and 'Register of localities'
therein) .

Pseudohexagonaria(?) laxa assemblage.- The assemblage occurs in
Dziewki (Silesian-Cracow Upland), at Sowie G6rki (set B) and Olowlanka
(the Holy Cross Mountains). Elsewhere this or a similar assemblage is
known from Jurkowice-Budy and Czarn6w.

Together 11 species have been identified; cosmopolitan are mostly
those of the genera Cystiphylloides and ?Pseudohexagonaria., also Temno
phyllum latum Walther 1929 and Neospongophylloides grandivesiculosus
(Soshkina 1952) .

Most of the species are from light-coloured biogenic and biodetrital
limestones: specimens of Sociophyllum severiacum sp. n . are from dark
pelitic and finely detrital limestones.

Temnophyllum occidentale assemblage.- The assemblage occurs in
the set A at G6ra Zamkowa and in the .Jazwica quarry (set A). The corals
are associated there with ramose and massive stromatoporoids, sugges
ting restricted marine conditions . On the other hand more diversified
assemblage of similar species composition is indicated by preliminary
investigations at Poslowice (Holy Cross Mountains, northern limb of
Galezice syncline) .
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Fig. 1. Location of studied sites of the Kowala Formation in the SW Holy Cross Mts , against
ea rly Frasnian paleogeography (after Racki 1993: Fig. 28); northern edge of the Kielce platform
hatchured .

Only 3 species of Temnophyllum are recorded in the assemblage. Two
of them: T. occidentale Hill & Jell 1970 and T. menyouense Hill & Jell 1970
are also known from the Givetian and Frasnian of the Canning Basin,
Western Australia.

Both the above mentioned assemblages occur within the upper part of
the Givetian Stringocephalus Beds of the Kowala Formation and in their
age-equivalents in the Silesian-Cracow Upland.

Acanthophyllum sp. n. assemblage>- Wrzolek (1988) reported 10
species of this assemblage from the Crinoid-Coral Level ofSowie Gorki (set
C). Such a high diversity (relatively to the former assemblage) is a result
of a transgressive pulse in the Late Givetian.

Only one species [Cystiphylloides secundum aff. schlueteri (Wedekind
1921)] is described in the present paper. Wrzolek & Wach (in press)
illustrate Spinophyllum longiseptatum [Lutte 1984). The other corals,
including the cosmopolitan ones, typical for the Givetian of Europe are
Grypophyllum denckmanni Wedekind 1922, Stringophyllum cf. bue
chelense (Schluter 1889) and Acanthophyllum sp. nov.

Disphyllum + Hexagonaria davidsoni assemblage>- This assemb
lage, with 10 species includes 7 species of Disphyllum (see Tab. 1) and 3
species of Hexagonaria. It occurs in the environs of Checiny (from Zegzelo
gora to Kowala), in the lower Sitkowka Beds (Givetian to Frasnian bound
ary beds), a biostromal part of the Kowala Formation. with numerous
banks of Amphipora limestones and microbial laminites, suggesting la
goonal conditions. Disphyllum in Debnik occurs in a similar setting.
Hexagonaria [chiefly Hexagonaria davidsoni (Milne-Edwards & Haime
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Fig. 2 . Spatio -t emporal ex te nsion of tetracoral zones presented on a sch ematic sectio n across
SW Holy Cross Mts (aft er Wr zol ek 1988) .

1851)) occurs within one buildup in the lower part of the lower Sitk6wka
Beds. In the Jaiwica quarry colonies are mostly in growth position.
wherea s a t Zegzelogora corals are overturned. Some diachronism of the
Hexagonaria davidsoni horizon within the Disphyllum Zone is possible (see
Fig. 2).

Disphyllum is locally rock-building in the bottom part of the lower
Sitk6wka Beds (also in the Checiny limestone - detrital and biogenic
equ iva len t of the latter); towards the top mostly single colon ies or isolated
cora llites occur. usually embedded in stromatoporoid limestones or lami
nites (as a t .Jazwica. set F) .

Macgeea - Thamnophyllum + Hexagonaria hexagona assemblage.
Recorded are 6 species (see Tab. 2 for Macgeea and Thamnophyllum).
representing the upper Sitk6wka Beds and Kadzielnia Member of the lower
Frasnian.

Both the latter assemblages are of low diversity and are relatively
en de m ic. The opposite is true for the younger Frasnian assemblages, from
the detrital and marly d eposits overlying the Kowala Formation (Fig. 2):
each contains ab ou t thirty . mostly cosmopolitan s pecies of phillipsastried
an d endophyllid tetracoral s (Wrzolek 1988). Only three disphyllids from
thes e s tra ta a re included in the present paper: Temnophyllum latum
represented by single corallite found in the detrital limestones of the
Phillipsastraea smithi Zone of Kowal a quarry (set G). Diffusoiasma dUJu-
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sum (Wrzolek 1982), relatively common in Frechastraea pentagona Zone
marly deposits of Jaiwica (set R) and Kowala (set H) quarries, and
Disphyllum aff. bonae Rozkowska & Fedorowski 1972 known from a few
corallites in detrital limestones of Ph. smithi Zone of the Panek quarry.

Taxonomy

Suprageneric classification, diagnoses and terminology follow that of Hill
(1981) , unless stated otherwise. Distribution data and the coral zonation
are from Wrzolek (1988).

The terms 'septal crust' and 'septal crest' are taken from McLean (1976:
p. 2). They denote layers of closely packed septal trabeculae on the surface
of blisters and vertically fused trabeculae in cystiphyllids, respectively; the
term 'intraseptal dissepiments' is from Wrzolek (1982) and pertains to
small blisters, confined to free space between loosely packed trabeculae of
a septum.

Family Cystiphyllidae Milne-Edwards & Haime 1850
Genus Cystiphylloides Chapman 1893

Cystiphylloides secundum secundum (Goldfuss 1826)
Fig.3A-B.
Remarks.- The specimen, illustrated by Rohart (1988: PI. 28: 1) shows
rather horizontally arranged blisters, i.e . in transverse sections circular
sections are common, whereas in the specimens from the Holy Cross
Mountains blisters are crescent-shaped at the periphery (Fig. 3A), which
reflects their steep inclination (Fig. 3B).
Distribution.- Middle Devonian of Variscan Europe (Birenheide 1978); 4
specimens from Olowianka and 'middle ' Sowie G6rki quarry (set B),
Givetian, P. laxa Zone.

Cystiphylloides secundum cf. dushanense (Liao & Birenheide
1984)
Fig. 3C-D.
Description.- Solitary corals with stereoplasmic cones and septal crests,
that rarely fuse into incomplete crusts (Fig. 3C). Dissepiments are periph
erally steeply inclined towards the axis, adaxially in gradual manner
becoming horizontal (Fig. 3D) .
Remarks.- The Polish specimens differ from that described in Liao &
Birenheide (1984) in having septal crests also in the middle part of the
corallites. Possibly this is an effect of multiple rejuvenations. The Eifelian
specimens, identified as Pseudozonophyllum halli by Rozkowska (1954:
p . 236, Figs 30-34) from Grzegorzowice have more strongly expressed
septal crusts but may represent the same species.
Distribution.- 2 specimens from Dziewki, A-CI interval, Givetian, P. laxa
Zone.
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I··ig. 3 . DA. B. Cystiphylloides secundum secundum (Goldfuss 1826). transverse and longitudi
nal section of corallite GIUS 385 OL II . Olowianka , Stringocephalus beds , Givetian , P. laxa
Zone. DC. D. C. s. cf. dushanen se (Liao & Birenheide 1984). cora llite GIUS 358 D 54. Dziewki
(interval A-Cd. age equivalents of Stringocephalus Beds Giveti an, P. laxa Zone . All x 2 .

Cystiphylloides secundum aff. schlueteri (Wedekind 1921)
Fig.4A-B.

Remarks.- The specimen differs from that of C. s . schlueteti. illustrated
by Birenheide (1978: Fig. l Ifia, b) in having 2-3 times larger blisters,
although the size and shape of calicinal floor are similar, i.e. the peripheral
blisters are more or less horizontal (Fig. 4B, compare with Fig. 4A - circular
sections of blisters at the corallite periphery) and are arranged axially in
inverse cones (Fig. 4B) .
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h ,l.(. 4. CJA. B. Cystiphy lloides secund um a ff. sch lueteri (Wed ekind 1921), transverse a n d
longitudin al section of co rallite GIUS 360 SG 17. Sowie Gorki (set C). Cri no id- Cora l Level.
Give tian. Aca nthop hy ll um s p . n . zo ne. DC . D. Cyst ip hy llo ides s p .. corallite GI US 358077.
Dziewk i (In terval A-Cd . age eq utva len rs o f St ri ngocep ha lus Beds. Otvetta n . P. taxa Zone .
All x 2 .



224 Rugose corals: WRZOLEK

Distribution.- One fragmentary specimen from the 'middle' Sowie Gorki
quarry. set C. Givetian. Acanthophyllum sp. n. zone.

Cystiphylloides sp.
Fig.4C-0.
Remarks.- The arrangement of blisters in this specimen is like that of C.
s. cr. dushanense: peripherally steep. adaxially gradually becoming hori
zontal (Fig. 40). Notable are transverse sections of septal crusts with
prominent. triangular septal segments (Fig. 4C). possibly an effect of
multiple rejuvenation and/or intermittent stagnation of growth. On the
other hand the similar (?conspecific) specimen from the set VIII of the
WB-12 borehole (Wrzolek in Racki et al. in press) is with thick peripheral
theca of septal origin. but without any traces of either rejuvenation or of
growth stagnation.
Distribution.- Two specimens from Dziewki. ArC 1 interval. WB-12 bo
rehole. set VIII. Givetian. P. laxa Zone.

Family Fasciphyllidae Soshkina 1954
Genus Fasciphyllum Schluter 1885
Remarks.- Battersbyia Milne-Edwards & Haime 1851 (type species B.
inaequalis Milne-Edwards & Haime 1851) probably is a senior synonym of
Fasciphyllum, but as its type species has been described from a beach
pebble. the type horizon and locality will always remain doubtful; the name
Fasciphyllum is therefore used in the present paper. More comments on
these generic names are given by Coen-Aubert (1992).

Fasciphyllum conglomeratum (Schluter 1881)
Fig .5A-0.
Dimensions.- From ?8. 19 to 32 septa (of both orders). commonly 26-28
septa; diameter 1.2 to 6.7 rnrn, most commonly 3.5 to 4.5 mm; sections
from 7 samples measured.
Remarks.- The corallites are always overgrown by massive stromatopo
roids. which may indicate symbiosis of some sort. especially because: (1)
corallites are more or less perpendicular to latilamellae (Fig. 5B). and (2)
only species of Actinostroma. namely A. bifarium Nicholson 1886. A.
expansum (Hall & Whitfield 1873). and A. papillosum (Bargatzky 1881)
enter the interaction with Fasciphyllum.

The described corallites are either without presepiments (Fig. 5A). with
smaller (Fig. 5C) or larger (Fig. 50) presepiments. totally absent in the
corals from Eifel area. It is noteworthy that the Polish material (this
concerns also the species presented below) has never yielded specimens
with clear indications of branching. Possibly these are solitary corallites.
in parallel arrangement. induced by an interaction with stromatoporoids.
The illustrated German representatives of the species (Birenheide 1978;
Hill 1981). though more densely arranged than in Dziewki. do not provide
any evidence for offsetting. Smaller corallites of this species are close to
'Baiters buia inaequalis Milne-Edwards & Haime 1851 (sensu Glinski
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Fig. 5. Fasciphyllum corallites intergrown with massive stromatoporoids, Dziewki, set C2.
age-equivalents of Stringocephalus Beds, Givetian, P. laxa Zone, x 5. DA-D. Fasciphyllum
conglomeratum (Schluter I88I). A. Specimen GIUS 358 0 93-2. B. Specimen GIUS 358 0
42-2 . C . Specimen GIUS 358 0 94-1. D. Specimen GIUS 358 0 94-3. DE. Fasciphyllum sp ..
specimen GIUS 358 0 58.
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1957), but the adult ones are distinctly larger than in the former species
and with distinct second order septa.
Distribution.- Givetian (Loogh Formation) of the Eifel Area (Birenheide
1978: p. 127); seven samples from Dziewki, set C2, WB-12 borehole,
interval III-VIII, Givetian, P. laxa Zone.

Fasciphyllum sp.
Fig.5E.
Description.- Corallites are 1.3 to 2.7 mm in diameter; septa of both
orders (8 to 19 in number) have a tendency towards bilateral arrangement;
cardinal(?) septum elongate, reaches axis. The other sl (1st order septa)
ca. 2/3 of the radius long; axial margins of some septa with rhopaloid
swellings; s2 (2nd order septa) only locally, ca. 1/4 of the radius long, if
present; walls from 0.7 to 0.8 mm thick.
Remarks.- From 'Battersbyia' inaequalis Milne-Edwards & Haime 1851
(sensu Glinski 1957; see also Coen-Aubert 1992: PI. 2: 1,2) this species
differs in presence of s2, from Fasciphyllum conglomeratum by smaller size
of its corallites.
Distribution.- Two fragmentary ?colonies from Oziewki, set C2; WB-12
borehole, set VIII, P. laxa Zone.

Family Stringophyllidae Wedekind 1922
Genus Sociophyllum Birenheide 1962

Sociophyllum sevenacum sp. n.
Fig.6A-G.
Holotype: Colony GIUS 358 D 102 (Fig. 6: A-E) .
Type horizon and locality: Dziewki by Stewterz, interval A-C I. Late Givetian P. laxa Zone.
Derivation of the name: Siewierz. a small town south of Dziewki.

Diagnosis.- Dendroid species of Sociophyllum with complete septa, pre
sepiments uncommon, tabularium profile weakly concave to weakly con
vex.
Material.- 5 samples, about 50 corallites.
Dimensions.- From ?21, 23 to 31 septa; diameter 7 to 11.5 mm; measured
43 corallites in 5 samples.
Description.- Fragments of dendroid colonies, with lateral offsets (Fig.
60, F) of cylindrical corallites . Septa in radial arrangement, of one order
only: straight, wedge-shaped. In the axial region of some corallites isolated
trabeculae (see the longitudinal section - Fig. 6G). Presepiments, if pres
ent, small (Fig. 6B, F). Oissepiments in 1 to 3 vertical series, may be
elongate, steeply inclined towards axis; septa of thick trabeculae, the latter
uniformly and strongly inclined towards axis; wall lamellar, with lamellae
strongly declined abaxially.
Variability.- In the holotype colony (Fig. 6A-E) the particular corallites
display various length of septa, absence or presence of presepiments,
various curvature of tabulae or tabellae; similar differences can be ob
served in the other material of S. severiacum sp. n .; moreover the corallites
display 1, 2 or 3 series of dissepiments (Fig. 60, E, G).
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Fig. 6 . Sociop hy ll um seuermcum s p . n .. Dziewki (interval A-Cd . age equ iva len ts of Stringoce
phalus Bed s Givetian. P. laxa Zone. A-E . Holotype GIUS 3 58 0 102. F. G. Specimen GIUS 358
o 22; x 3 excep t for 6C which is x 2 .

Remarks.- Other species of the ge nus Sociophyllum (see Birenheide 1962.
1979) have commonly tabulae strongly depressed in axis and display
presepiments peripherally; S. severiacum sp. n. a lmos t totally lacks pres
epim en ts : this feature . although not s o strongly expressed . can be also
observed in S. sociale (Wed ekind 1925); on the other hand S. semiseptatum
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semiseptatum (Schluter 1881) has relatively flat tabulae or tabellae, but it
lacks complete septa, di splayed by the new species . S. semiseptatum
aequale (Birenheide 1962) is a phaceloid to submassive coral with relative
ly common pres epiments. otherwise quite similar to S. severiacum sp. n.
Distribution.- Only the type locality.

Genus Neospongophylloides Jia in Jia et at 1977
Type species: Tabulophyllum butovi Bulvanker 1958.
Remarks.- The genus is morphologically close to Sociophyllum Birenheide
1962; it d iffers from the latter by its profile of tabularium (commonly
depressed in Sociophyllum).

Neospongophylloides grandivesiculosus (Soshkina 1952)
Fig .7A-G.
Tabulophyllum grandivesiculosum s p . n. ; So s h kina 1952: p . 71 , PI. 5 : 19 .
Tabulophyllum butovi sp. n .; Bu lva n ker 1958: pp. 171-172. PI. 52: 2 , 3 .
non Smithiphyllumgrandivesiculosum (Soshkina) ; McLean & Pedder 1987: pp . 155-156; PI.

5 : 6-10.

Material.- Over 40 fragmentary specimens, 60 thin sections.
Dimensions.- From ?28, 32 to 40, even 43 septa; diameter from 10 to 17.5
mm; walls 0.2 to 0.7 mm thick; tabularium diameter from 5.5 to 10 mm
or more.
Description.- Mostly fragments of single (?solitary) corallites are present
in the collection. One specimen (D27 - Fig. 7G-H) is a submassive (?phace
loid) aggregate (?colony). In transverse sections (Fig. 7A-B, D, G) periphe
rally presepiments span from two n eighbouring septa to half the circum
ference of a corallite. In the axial part (more than 1/2 of the diameter) septa
are radially to bilaterally arranged, of subequallength, almost reaching the
axis. Septa may be thickened, chiefly in peripheral parts of tabularium: s2
are commonly lacking, they may ocasionally occur as single short seg
ments sitting on presepiments (Fig. 7G) . Blisters occur peripherally, stee
ply inclined to the axis. The tabularium is mesa-shaped, with peripheral
depressions. Axial tabellae typically are flat-topped, periaxial ones con
cave. Some specimens show slightly concave tabulae (see Fig . 7C - middle
part, E, H - upper left).
Remarks.- Specimens studied by previous authors have been interpreted
as colonial, whereas the Polish corals , with few exceptions, lack traces of
offsetting. The spec ies of McLean & Pedder (1987) is actually a repre
sentative of Smithiphyllum Birenheide 1962, as it displays short but
regularly developed s2.
Distribution.- Late Givetian of Kuznetsk Basin (Soshkina 1952; Bulvan
ker 1958), Armenia (Sytova & Ulitina 1974) and China (Jia in Jia et at
1977); Dziewki, set D, WB-12 borehole , s et VIII, Olowianka quarry: Give
tian, P. laxa Zone.

Family Disphyllidae Hill 1939
Genus Disphyllum de Fromentel 1861



ACTA PALAEONTOLOGICA POLONICA (37) (2-4) 229

i'ig. 7 . Neospongophylloides grandivesiculosus (Soshkina 1952), Olowianka (Fig. 7A) and
Dziewki, set c, (Fig. 7B-H), Givetian, P. laxaZone . A. Specimen GlUS 385 OL2. S, C. Specimen
GIUS 358 D 45. D, E. Specimen GIUS 358 D 31. F. Specimen GIUS 358 D 08. G, H. Specimen
GIUS 358 D 27. All x 2.
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Fig. 8 . OA-C. Disphyllum wirbelauense aff. bonae Rozkowska & Fedorowski 1972. Panek
quarry, set B. detrital limestones. Frasnian. Ph. smithiZone. A. B. Specimen G1US 384 P 26.
C. Specimen 384 P 31 -1; x 3. DO . Disphyllum wirbelauense bonae Rozkowska & Fedorowski
1972. Panek quarry (set A], upper Sitk6wka Beds. ?Frasnian. Disphyllum(?l Zone. GIUS 384
P 38; x 2.

Remarks.- Birenheide (e.g. 1978: pp. 90-91) put the emphasis on the
subcerioid nature of the holotype colony of D. caespitosum, the type
species of the genus. and ascribed this species to Columnaria Goldfuss
1829. In his opinion also phaceloid and dendroid species can be included
into Columnaria (e.g. also the species ascribed to Disphyllum by Rozkow
ska & Fedorowski 1972). However. Columnaria (type species C. sulcata
Goldfuss: see Birenheide 1978: PI. 12: 4) and Disphyllum can be dtstin
guished as separate genera. The former is cerioid and its dissepiments are
so scarce, that they are often not in contact with each other. Disphyllum
is dendroid, phaceloid to subcerioid, commonly with more numerous
dissepiments. Even if only one series is present, it forms a continuous zone
at the corallite periphery.

Disphyllum wirbelauense aff. bonae Rozkowska & Fedorowski
1972
Fig.8A-C.

Remarks.- Two fragmentarily preserved specimens have been found in
surprisingly high stratigraphical position (when compared with the other
Holy Cross Mountains material) in the Panek quarry (set B, Ph. smithi
Zone, see also Tab. 1). Possibly it is a subspecies of D. wirbelauense related
to D. w. bonae, characterized by a more complex tabularium (Fig. 8B).
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Tab . I. Number of colon ies of Disphyllurn coll ect ed in the Holy Cro ss Mts in th e Kowala
Formation a nd in the Sil esian-Cra cow a rea .
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Debnik 2

Jaiwica D 3 4
E 1 I

F-G I 2 2
H I 2 2
I 3 3

Kowala quarry A 2

Panek A 1
8 aff.3

Sosn6wka A 1 4 I
8 1 2
C I

G6ra Zamkowa C I
E 2
F I
G I 3

Zegzelog6ra ? 2
A I
8 3

Besides the axial, more or less flat tabellae, the periaxial ones are bulbous,
intermediate in shape and position to the dissepiments. The transverse
sections (Fig. 8A, C) are more or less like in typical D. w. bonae. For
comparative purposes the typically preserved D. w. bonae from the lower
part of the Panek section, ?Disphyllum Zone. Frasnian. is illustrated (Fig.
80) .

Genus Temnophyllum Walther 1929

Remarks .- The illustrated specimens of T. latum Walther 1929, the type
species of Temnophyllum. present relatively broad and continuous periph
era l septotheca (Hill 1981: Fig . 196: 6), but species with corallites devoid
of septotheca and even with partly reduced second order septa. displaced
by herring-bone dissepimentarium have also been included into the genus
(e .g. Liao & Birenheide 1985, but see Liao & Birenheide 1989), This is
followed al so in the present paper. but Temnophyllum should be split into
severa l separate gen era (or subgenera) . A step in this direction is the
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Fig. 9 . Temnophyllum latum Walther 1929. DA-C. Dziewki (set C2), age-equival ents 01
Stringocep ha lus Beds, Givetian, P. laxa Zone. A. B. Specimen GIUS 358 D 39 in transverse
a nd longitudinal section. C. Specimen GIUS 3 58 D 23. DD. E. Kowal a (set G), Fra snian detrital
limestones, Ph. smith i Zone. s pec im en GIUS 388 KK 41. All x 2 .

assignment of Temnophyllum-like corals with carinate septa to Spino
phyllumWedekind 1922 (including Tn.mcicarinulumYil & Kuang 1982; see
Wrzolek & Wach in press).

Temnophyllum latum Walther 1929
Fig.9A-E.
Dimensions.- 22 to 28 s 1; diameter from 12 to 17 mm: thickness of
septotheca 1.5 to 3.5 mm: measured 20 specimens.

Remarks.- The corallites D 23 (Fig. 9C) and D 51 are distinctly larger from
the other (Fig. 9A-B), but they are still close to the largest specimens of the
species. recorded from Germany (Birenheide 1978: p. 86). The range of
variability for the German specimens regarding diameter is from 12 to 16
mm, thickness of septotheca ca. 1.5 mm, maximum 3 mm, mean s1
number is 28. The average specimens (as in Fig. 9A-B) are morphologically
and numerically close to German corals.

To note is the presence of a s ingle corallite of the species in the high
Frasnian of the Kowala quarry (see Fig. 9D -E).

Distribution.- Givetian Schwelmer Kalk of Sauerland (Birenheide 1978:
p. 86) ; 29 corallites from the Givetian P. laxa Zone of Dziewki (set C2),
WB-12 borehole (set VIII), and of the Olowianka quarry; late Frasnian Ph.
smithi Zone of the Kowala quarry. set G.
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Fig . 10. Temnophyllum occiden ta le Hill & J ell 1970. Stringocephalus Bed s . Givetian. T.
occidentale Zone. OA-B. G6ra Za rnko wa (set AI. specimen GIUS 392 Z 25 . DC- H. Jaiwica (set
AI. C. Specimen GIUS 402 JS 08 . D. E. Specimen GIUS 402 JS 02. F-H . Specimen GIUS 402
J S 19. All x 2 .

Temnophyllum occidentale Hill & Jell 1970
Fig. IDA-H.

Dimensions.- 24 to 31 sl ; diameter from 11 to 21.5. usually 17-18 mrn:
length of s 1 5 to 9 mm; length of s2 from 1 to 6. usually 3 to 4 mm:
measured 18 corallites.

Remarks.- The species is very variable: generally it is characterized by the
absence of septotheca, though it is present in some sections (Fig. 10H cf.
Fig. 10F, another section of the same corallite). Septa are thicker (Fig.
100), moderately thick (Fig. lOA), or thin (Fig. 10C) ; the first order septa
reach almost the axis , may be more (Fig. lOC) or less (Fig. 100) withdrawn.
The herring-bone arrangement of dissepiments either absent (Fig. 10C, H)
or present in part of a section (Fig. IDA, 0 , F); the development of this
pattern is con n ec ted with some shortening of the second order septa.
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Fig. I I. Terllllopltyllum menyou ens e Hill &. J ell 1970. StringoccpllU[lLS Beds . Givetian. T.
occiden ta le Zone. OA. G6ra Zamkowa (set A), s pecim en GIUS 39 2 Z 28 . DB- D. Jaiwica (set
A). B. Specimen GIUS 402 JS 89. C . D. Specimen GIUS 402 JS 05. All x 2 .

The cora llites commonly display expansions and contractions; dtssepi
ments a re steeply arranged. towards the axis they gradu a lly pass into a
zone of bulbous periaxial tabellae. Axial tabellae are more or less flat;
septa l trabeculae (monacanths) parallel and steeply inclined.

The Australian specimens of the species have dissepimentarium more
s harply sepa rated from the tabularium. T. turbinatum Hill has some septa
more clearly thickened and second order septa never so strongly reduced.
Spec imens of the s pecies recorded by Rozkowska in the Holy Cross
Mountains display spindle-shaped s epta (in transverse sections) and lack
the herring-bone dissepimental pattern (R6zkowska 1980). T. menyouense
has thinner septa and concave axial tabellae.
Distribution.- Late Givetian of Au stralia (Hill & J ell 1970); 20 corallites
from G6ra Zamkowa a t Checiny . western quarry. set A a nd Jaiwica
quarry. set A. Givetian. T. occiden ta le Zone.

Temnophyllum menyouense Hill & Jell 1970
Fig. 1 lA-D.
Dimensions.- 28 to 29 s I; di ameter 13 to 15 rnm: length of s 1 from 3 to
6 mrn : of s2 ca . 2 mm: measured 3 corallites .
Remarks.- The specimens of Rozkowska (1980) have s omewh a t thicker
septa . One of my specimens (Fig. 11C-D) has septa s trongly withdrawn
from the axis (compare with Fig. lIA). so that its first order septa are
a lmost equal in length to its second order septa . Slightly depressed
tabularium is notable. with ax ia l tabellae larger an d concave. the periaxial
ones bulbous . s im ila r in s hape to dissepiments.
Distribution.- Givetian a n d Frasnian of the Can ni ng Ba s in . Au stralia (Hill
& J ell 1970) ; ear ly Fra snian of the environs of Kielc e a nd Kowal a (Rozkow
ska 1980); 3 corallites from Zamkowa . weste rn qua rry (s et A) a n d J aiwica
quarry (set A). Giveti an . T. occidenta le Zone.
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Fig. 12. Temnophyllum zamkowae sp. n .. Stringocephalus Beds , Givetian. T. occidentale Zone.
OA-D. Jaiwica (set A). A, B. Holotype GIUS 402 JS 03. C, D. Specimen GIUS 402 JS 09. DE-F.
G6ra Zarnkowa (set A). E. Specimen GIUS 392 Z 02. F. Specimen GIUS 392 Z 01. All x 2 .

Temnophyllum zamkowae sp. n.
Fig. 12A-F.
Holotype: Specimen G)l:iS 402 JS 03 (Fig. 12A. B).
Type horizon and locality: Jaiwica quarry, set A. T. occidentale Zone. Late Giveti an .
Derivation of the name: from G6ra Zarnkowa (Castle Hill) at Checiny.

Diagnosis.- Temnophyllum without septotheca. with thin s I, ca. 2/3 of the
corallite radius long; cardinal(?) septum commonly short; very short s2 ,
replaced by dissepiments in herring-bone arrangement; tabularium profile
plano-concave, locally complete tabulae.
Material.- 14 corallites.
Dimensions.- 25 to 32 sl ; diameter from 9.5 to 17, up to 19 mrn: length
of sl 3.5 to 7 mm; of s2 1.5 to 2 .5 mrn: measured 13 specimens.
Description.- Corallites are ceratoid (straight - Fig. 12B, or curved - Fig.
12E) to subcylindrical (Fig. 12F).

Septa are in radial arrangement, commonly with cardinal(?) septum
shortened (Fig. 12A, 0, but not in Fig. 12C, both the latter sections of the
same specimen). The sl are ca. 2/3 of the radius long, rarely even to the
axis (Fig. 12C); s2 with a tendency to shortening, replaced by dissepiments
in herring-bone arrangement.

The ratio of dissepimentarium to tabularium width is close to 1:2 :1;
peripherally 4-5 series of steeply inclined dtssepiments, some of them are
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I It: . 1:\ . VW ilso/asma aiffusiun (Wrzolek 1982). .Jazwtca (s e t R). m a r ly lim es ton es . Frasnian .
F. pentaqona Zone . A. B. Specim en G IUS 402 J 122 . C. D. Specimen GIUS 402 J 123 . All
. 1.5 .

relatively very large (e.g. Fig. 12 F - to the left) : periaxial tabe llae convex.
bu lbo us: the ax ial ones nat to s ligh tly co ncave: b roadly co ncave tabulae
a re a lso quite com mo n .
Remarks.- T. menyouense is a s imilar species. with thicker septa : it s s 2 .
however. a re lon ger a nd com plete. tabul ae les s co m mon. On the other
hand some specimens a re mor phologically intermediat e between the two
species. with sep ta in te r med iat e in length an d th ickness. Specimens of T.
zatnkoioae sp. n . wit h longer s2 a re s imilar to T. occidentale. but lack the
thickened s epta of th e latt er s pecies.

Distribution.- Gam Zarn kowa , wes tern quarry . set A. .Jazwica quarry. set
A. bo th Givetian . T. occidentale Zone .

Genus DWilsolasma gen . nov.
Type s pecies : C!Ja t/ IO[JlI y ll w ll clWilSWII Wrzo lek 19H2 .
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Diagnosis.- Corallites large (commonly more than 35 mm in diameter),
solitary; peripheral parts of the septa composed of isolated septal trabecu
lae, connected by non-naotic intraseptal dissepiments: trabeculae in
broad fans. with charactophylloid flexure (Pedder 1972) adaxially.
Remarks.- From Cyathophyllum Goldfuss 1829 sensu Birenheide (1963)
the new genus differs in thickened middle segments of septa (see Wrzolek
1982: compare PI. 5: la, 2a); from CeciliaphyllumMcLean 1982 in different
development of adaxial margins of s2; in the latter genus they are of
isolated spine-like segments (see Mclean 1982).

Spinophyllum Wedekind 1922, with smaller corallites than these of the
new genus and with less complicated structure of the peripheral parts of
septa is possible ancestor of D!ffusolasma gen. nov. Spinophyllum resem
bles in these respects the juvenile corallites of Diffusolastna (e.g. Wrzolek
1982: PI. 3: 4).
Species assigned: Only the type species.

Diffusoiasma diffusum (Wrzolek 1982)
Fig. 13A-D.
Cyathophyllum d!ffusum sp. n .: Wrzolek 1982: p. 169. Pis 1-6.

Remarks.- Corallites of similar size show various shape: conical (Fig. 13C,
D) or subcylindrical (Fig. 13A, B), also various degree of dispersion of
septal elements can be observed (Fig. 13A, C).

Distribution.- Kowala quarry. set H, Jaiwica quarry, set R - type locality
(Wrzolek 1982), Miedzianka, set ?E, Frasnian, F. pentagona Zone.

Genus Hexagonaria Giirich 1896

Hexagonaria hexagona kowalae subsp. n.
Figs 14A-C, 15A-C.
Holotype: Specimen GIUS 388 KK 6 (Fig. 14A-C).
Type horizon and locality: Kowala quarry. set A. lower Frasnian. Macgeea-Thamnophyllum

Zone.
Derivation of the name: From the type locality.

Diagnosis.- Hexagonaria hexagona with septa weakly or moderately cari
nate in peripheral parts of corallites.
Material.- Fragments of 11 colonies.
Dimensions.- 18 to 24 s I : diameter from 9.5 to 16, most commonly 11-12
mrn: tabularium diameter 4 to 6.5 mm; length of s l - from 4.5 to 8 mm;
of s2 - 2 to 5 mm; measured 39 corallites of 11 colonies.
Description.- Colonies are cerioid, with straight inter-corallite walls.
Occasionally isolated cylindrical corallites occur in peripheral parts of a
colony; their skeletal elements are thickened, with stronger development
of carinae (Fig. 14C).

Septa are wedge-shaped, with peripheral parts composed of more or
less expanded trabeculae (compare Fig . 15A and B). In the axial part (ca .
1/3 of the corallite diameter) only the s l , continue almost to the axis,
where they are somewhat vortically curved (Fig. 14A, C), and/or slightly
withdrawn from the very axis (Fig. 15B). Arrangement of the dissepiments
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Fig . 14. Hexagonaria hexagona kowalae subsp. n .. Kowala (set A). upper Sitk6wka Beds.
Frasnian. Macgeea-ThamnophyllumZone. A-C. Holotype GIUS 388 KK 6 ; x 2.

in the inner dissepimentarium is of herring-bone. rarely of concentric type
(Fig. 15A).

Peripheral dissepimentarium consists of 4-5 vertical series of dissepi
ments. By inter-corallite walls dissepiments may be horizontal (Fig. 14B)
or even everted; mostly they are slightly inclined to the axis. Towards the
latter there occur 2-3 series of smaller and steeply arranged dissepiments.
The dissepimentariumjtabularium boundary is obscured by vesiculous
peripheral tabellae. The axial tabellae are either slightly concave (Fig. 15C)
or flat-topped (Fig. 14B). Septal trabeculae (monacanths) form broad
half-fans; peripherally they are inclined 30-60 degrees to the corallite wall.
adaxially arranged more or less horizontally (Fig. 14B).

Remarks.- The new subspecies differs from Hexagonaria hexagona hexa
gona (Goldfuss 1826) [see Pickett 1967: p. 59, PI. 4: 15, =?Hexagonaria
sedgwicki (Milne-Edwards & Haime 1851), recorded by Moenke (1954)
from the Late Givetian of Wietrznia, Holy Cross Mountains) in a not so
strong dispersion of the peripheral trabeculae . Distinction of a new sub
species is supported by temporal, geographical and subtle morphological
isolation of the corals from Kowala.
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Fig . 15 . Hexaqonaria hexagorw kow alae su bs p. n .. Kowal a (set A). upper Sitk6wka Beds .
Fra snian. Macgeea-Tha mnophyll um Zo ne. A. Colony GIUS 388 KK 85. B. C. Colony GIUS 388
KK 84 . All x 2 .
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Fig. 16 . H ex ag onaria da vid soni( Milne-Edwards & Ha ime 18 51 }. Checiny limestones. Givetian .
Disphyllum Zone. A. B. Co lony GlUS 393 ZG 2. Zegzelog6ra (s et B). C. Colony GIUS 39 1 SS
7 . Sosn6wka (s et B). D. Co lony GIUS 393 ZG 33 sa me loca lity . E. Colony GIUS 393ZG 24-44-2.
same loca lity . All x 2 .

Distribution.- Kowal a quarry (set A). J aiwica (set H): Frasnian , Macqeea
Thamnophyllum Zone.

Hexaqonaria davidsoni (Milne-Edwards & Haime 1851)
Figs 16A-E, 17A-B, 18A-D.
H ex agonaria davidson i (Milne -Ed wa rds & Ha ime): Moe n ke 1954: pp. 468-470. PI. 2 : 7 -9 .
Hexagona ri a davidsoni (Milne -Edwa rds & Haimel: Rohart & Semenoff-Tian-Chansky 1981 :

pp. 4 - 12 . Figs 1-3 . Pis I : I. 2 . 4 . 2: 1-5. 3 : I. 2 .
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Fig . 17. Hexagonariadavidsoni(Milne-~=dwards & Haime 1851), Givetian, DisphyllumZollt' .
A. Colony GIUS 402 JS 94, JaZwica (set C) lower Sitk6wka Beds, x 2. B. Colony G1US 393 ZG
24-53-1 , Zegz elo gora (set B) Checiny limestones, x 3 .

Dtmensfons.> 18 to 24, commonly 20-21 s l : corallite diameter from 9 to
14, commonly 10-12 mm: tabularium diameter 3.5 to 6 mm, usually 4 .5
to 5 mm; 190 corallites of 36 colonies measured .
Description.- Cerioid colonies, lenticular in shape, their height up to 20
ern, diameter up to ca. 45 cm.

Septa slightly spindle-shaped in transverse sections, thickened in the
internal part of dissepimentarium. The first order septa almost to the axis,
commonly slightly twisted in tabularium; s2 ca. 2/3 of the corallite radius
long. Dissepiments in concentrical arrangement, some herring-bone pat
terns may be seen in spaces adjoining adaxially the second order septa
(Fig. 16A). Trabeculae are arranged in broad half-fans (Fig. 16EJ, periph
erally more or less parallel to corallite wall, adaxially strongly inclined ,
approximately perpendicular to corallite axis.

Peripherally there are 4 to 5, sometimes even more vertical series of
dissepiments (Figs 16B, E, 17B). They are slightly elongate and somewhat
inclined adaxially. Tabularium is of concave, to weakly convex profile.
Axial tabellae form flat-topped domes, peripheral tabellae are concave.

Some specimens from Sosn6wka and Zegzelog6ra (e.g. Fig. 17B) display
alternating levels of smaller and larger dissepiments.

Remarks.- The type material of the species (see Rohart & Semenoff
-Tian -Ch an s ky 1981) s hows non-thickened septa. My colonies show at



242 Rugose corals: WRZOLEK

Fig . 18. Hexagonaria cr. davidsoni (Milne-Edwards & Haime 185 1). Zegzelogora, Checiny
limestones . Givetian . DisphyllumZone. A. B. Co lony GIUS 393 ZG 7. the first morphotype. C,
D. Colony GIUS 393 ZG II . the second morphotype. All x 2 .



ACTA PALAEONTOLOGICA POLON ICA (37) (2-4) 243

Fig. 19. H exaqonaria mirabilis Moenke 1954, Zamkowa (set C), Checiny limestones, Givetia n.
Disphyllum Zone , colony GIUS 392 Z 12 . A - x 2, B - x 3 .

least slight thickening (Fig. 17A). Of note are also differences in corallite
size between the colonies (compare Fig. 16A, C-D).

With some reservations, as Hexagonaria d. davidsoni, ascribed to this
species are the two morphotypes, recorded from Sosn6wka and Zegzelogo
ra. One of them (Fig. 18A-B) shows mince presepiments, developed as a
narrow and continuous zone, especially in larger corallites (Fig. 18A). The
presepiments are more steeply inclined, than the dissepiments closer to
axis (Fig. 18B) . The measured 17 corallites from two colonies have from 18
to 23 s I : corallite diameter is from 9 to 15 .5 mm; tabularium diameter
from 3 ,5 to 5 mm.

The other morphotype, represented so far by a single colony, differs
from the former by thinner s epta , commonly withdrawn from the corallite
periphery (Fig. 18C) ; the longitudinal section (Fig. 18D) is more or less the
same as in the other morphotype. Corallites of this colony have from 17 to
20 s l : their diameters are from 8 ,5 to 12 mm; tabularium diameter from
3.5 to 4 mm (measured 12 corallites).

Distribution.- Ferques, France, de la Parisienne Member of the Ferques
Formation, Late M. asymmetrica Zone (typ e locality - Rohart 1988) ;
Belgian Ardennes, early A. triangularis ('F2i') Zone (Coen-Aubert 1982) ; 38
colon ies from the Holy Cross Mountains: .Jazwica quarry (set C), G6ra
Zamkowa, western quarry (set C), Sosn6wka (set B), Zegzelogora, Givetian ,
Disphyllum Zone, Hexagonaria davidsoni biohorizon.
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Hexagonaria mirabilis Moenke 1954
Fig. 19A-B.
Dimensions.- 18 to 20 s l: corallite diameter from 13 to 15 mm: tabula
rium diameter 5 mrn: measured 5 corallites of 1 colony.

Remarks.- The small peripheral presepiments (Fig. 19A-B) make the
specimen different from the type material (Moenke 1954: PI. 2: 3, 4), but
they have been observed also in some Belgian specimens (Coen-Aubert
1980: PI. 1: 1) with slightly bigger corallites and carination weakly ex
pressed. Some similarities with the described above Hexagonaria davidso
ni is to be noted: the latter taxon is characterized by thinner and only
weakly carinate septa; similar are overall large corallites and peripheral
small presepiments. The latter feature is typical of the genus Wapiti
phyllum (type species w: oallatum; see McLean & Pedder 1984), with
underdeveloped or absent s2.
Distribution.- 'Middle' Frasnian of Wietrznia (point 13 of Moenke 1954),
possibly Macgeea-Thamnophyllum Zone; Frasnian 'F2d' to 'F2g', but also
'F2h' and 'F2i' levels of Belgium (Coen-Aubert 1980); one colony from G6ra
Zarnkowa, western quarry, set C: Givetian, Disphyllum Zone.

Hexagonaria sanctacrucensis Moenke 1954
Fig.20A-C.
Emended diagnosis.- Hexagonaria with small cora llites : septa spindle
shaped in transverse sections, strongly to moderately carinate periphe
rally. Peripheral dissepiments everted; septal trabeculae in half fans or in
weakly divergent fans.
Dimensions.- 17 to 23 s 1: diameter 7 to 11 mm: tabularium diameter 3.5
to 4.5 mm: 85 corallites of 10 colonies measured.
Description.- Some of the septa are peripherally slightly carinate (Fig.
20A, C); s 1 gradually thinning towards the axis; axially about 1.5 to 2 mm
without septa; s2 do not enter tabularium. Dissepiments are arranged in
concentric pattern, concave towards axis in the internal part of the
dissepimentarium, in the opposite direction peripherally.

Peripherally 4 to 6 rows of everted dissepiments occur. Internally there
are 1 to 3 vertical series of smaller blisters, steeply inclined towards the
axis. Tabularium is with peripheral concave and axial flat-topped tabellae.
Septal trabeculae (ca . 0 .2 to 0.25 mm thick) are arranged in broad fans.
Peripherally they are subparallel to each other and approximately parallel
to the inter-corallite wall: internally strongly inclined towards axis.

Remarks.- The species is very close to pseudocerioid (?)Hexagonaria
phillipsastraeiformis Moenke 1954, especially regarding carination of
inter-corallite wall (Moenke 1954; PI. 1: 7). Hexagonaria buxutiensis Tsien
1977 is similar to it in transverse sections, but longitudinal sections
(Sorauf 1967: Fig. 4: l c , d but not Fig. 4: I a-b, fide Tsien 1977) are quite
different, and do not show any peripheral eversion of the dissepimenta
rium.
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Fig. 20. H exagonaria sanctacrucensis Moenke 1954. Zegzelogora (set B). Checiny limestones.
Giveti an . DisphyllumZone. A. B. Specimen Gl US 393 ZG 24-44-6 . C. Specimen GIUS 393 ZG
24-60-3 . All x 3 .

Distribution.- Wietrznla. point 1 of Moenke (1954: pp. 446-449) probably
corresponding to set B of Szulczewski (1971), earliest to early M. asymme
trica uncertainty interval (Racki & Bultynck in preparation) ; tetracorals,
listed by Moenke (1954) indicate the Macgeea-Thamnophyllum Zone (Fras
nian; see Wrzolek 1988) ; 12 colon ies from Sosn6wka, set Band Zegzelog6
ra, Givetian. Disphyllum Zone.

Genus Pseudohexagonaria Kramer 1982

Type s pecies : H exagon a ria philomen a Glin ski 1955.

Remarks.- The species presented below are only provisionally assigned to
the genus, a s they invariably display very short second order s epta (ca .
1/2 mm long) . It also seems inappropriate to ascribe them to Wapiti
phyllum, that is characterized by a continuous zone of presepiments (see
McLean & Pedder 1984), or to Disphyllia (sensu Yu & Birenheide 1987) ,
cha racterized by thin septa built of very fine trabeculae. Coen-Aubert &
Lutte (1990) include into Pseudohexagonaria speci es with short second
order septa , except for the holotypes of Hexagonaria philomena Glinski
1955 and H exagonaria parallaxa Glinski 1955.
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Pseudohexagonana(?) laxa (Giirich 1896)
Figs 21A-B. 22A-C.
Emended diagnosis.- Pseudohexagonaria(?) with very short second order
septa. rather flat tabulae and uncommon tabellae . Tabularium/disse-
pimentarium boundary is sharp. .

Fig. 21. Pseudohexagonaria(?) laxa (Gurich 1896), Dziewki (set C2) . age equivalents of
Stringocephalus Beds. Givetian . P. laxaZone. GIUS 358 D 86 in transverse (A)and longitudinal
(B) section; x 2 .
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!-'il.(. 22 . GA . B Pselldohexagon a r ia{'!) lux a [Gutivh I HBti ). Co lony GIUS 3!:l5 OL 4 . Olowianka.
Sl ri ngocep ha l lls Beds. Giveti an. P. laxa Zone: A - x 2 . B - x 3 . DC . Pselldohexagonaria{?) cf.
laxa (Gurtch 1896) . Co lony GIU S 385 OL 5 . same locality : x 3 .

Dimensions.- 16 to 20 s 1; diameter 5 to 10 mm: tabularium diameter 2 .0
to 2.5 mm: diameter of axial space without septa from 1.5 to 3.5 mrn:
measured 75 cora llites of 10 colonies.

Description.- The sl are 2/3 to 3/4 of the length of the corallite radius.
commonly thickened . with coa rse , knobby projections; sometimes inter
rupted by presepiments (Figs 21A, 22A). Isolated corallites (e.g. Fig . 2 IA
at the bottom) show peripheral septotheca. The s2 are developed mostly as
short (ca. 1/2 mm long) projections a t inter-corallite walls. rarely as
isolated segm ents on second order presepiments. Dissepimental a r ra nge
ment is locally in h erring-bone , locally in concentric pattern.
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Calices are bell-shaped, with flat bottoms (Fig. 21 B). Dissepiments
occur in 3 to 4 or more vertical series; they are inclined at an angle of about
45 degrees towards the axis. Tabulae are more or less flat, tabellae are
uncommon. Trabeculae are parallel, at the angle of ca. 60 degrees in
respect to inter - corallite wall (see also Rozkowska 1960: p . 14).
Remarks.- The material is identical with the colony illustrated by Rozkow
ska (1960). Colonies of Pseudohexagonaria(?) cr. laxa (Fig. 22C) from
Dziewki (set C2), WB-12 borehole (set VIII), and Olowianka (all P laxaZone)
show slightly but broadly everted profile of dissepimentarium and, corre
spondingly, trabeculae in half-fans, not in parallel arrangement, as typi
cal. Transverse sections of these colonies are quite similar to the typical
morphotype. Dimensions of Pseudohexagonaria (?) cr. laxa are: 6 to 22 s 1;
tabularium diameter from 3.5 to 6 mm; diameter of axial space devoid of
septa from 2 to 4 mm. 30 corallites of 5 colonies were measured.

The specimens from Dziewki (e.g . Fig. 21A-B) are generally much better
preserved, when compared with strongly recrystallized specimens from
Olowianka (Fig. 22A-B).
Distribution.- Newly collected 10 colonies from Dziewki, set C2, Middle P
varcus to S. hermanni - P cristatus uncertainty interval (presumably the
type locality; the type material of Giirich (1896) probably was destroyed
during World War II, as it is missing from the collections of the Wroclaw
University); Olowianka, Givetian, P laxa Zone.

Pseudohexagonana(?) cf. vesiculosa (Coen-Aubert 1980)
Fig. 23A-B.
Dimensions.- 18 to 20 sl; diameter 8 to 10 mm; tabularium diameter
3.5-4 mm; length of sl 3-4 mm; of s2 0.5-1 mm; measured 10 corallites of
1 colony.
Remarks.- From the colonies illustrated by Coen-Aubert (1980: PIs 10: 5,
12: 3-5), this specimen differs by more complete development of the sl
(Fig. 23A), sharp tabularium/dissepimentarium boundary, complete tabu
lae (Fig. 23B) and coarse (?)trabeculae in half-fans.
Distribution.- One colony from Oziewki, set 0, Givetian, P laxa Zone.

Pseudohexagonana(?) sp.
Fig. 23C-0.
Dimensions.- from 15 to 19 s 1; corallite diameter from 6 to 9 mm;
tabularium diameter 3 .8-5.7 mm; length of sl from 2 to 4 mm: length of
s2 from 0.5 mm; measured 10 corallites of 2 colonies.
Remarks.- Corallites are smaller, than in P(?) laxa; sl are long, attaining
ca. 3/4 of the corallite radius (Fig. 230). Notable is narrow dissepimenta
rium (2-3, rarely more vertical series of dissepiments - Fig. 23C) and
tabularium/dissepimentarium boundary obscured by periaxial tabellae.
Also a lack of complete tabulae in tabularium is characteristic for these
specimens, otherwise quite similar to P(?) laxa.
Distribution.- Two colonies from the 'middle' Sowle Gorki quarry, set B,
Givetian, P laxa Zone.
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Fig. 23 . UA. B. Pseudohcxaqonatia (?) c f. ves icu losa (Coen-Aubert 1980) . Dziewki (set C2). age
equ iva len ts of Slringocephallls Bed s . Givetian . P. laxa Zone; colony G1US 358 0 101 ; x 2. DC .
D. Pseudohexagonaria(?) s p .. Sowi e Gorki (set B). Slringocephalus Bed s . Give tia n . P. laxCl
Zone. C. Colony GIUS 360 SG 66 . x 3 . D. Co lony G1US 3 60 SG 69. x 2 .

Family Phillipsastreidae Roemer 1883

Genus Macgeea Webster 1889



~50 Rugose corals: WRZOLEK

Tab. 2 . Number of specimens of Macgeea and Thamnophyllum collected in the Holy Cross
Mts in the Kowala Formation.

Jaiwica

Kadzielnia

Kowala
railroad cutting

Sitk6wka quarry

Sosn6wka

Zegzelog6ra

H
L-P

A

A-C

C

C

?
B

1
4

10

3

2 25

10

10

9

Remarks.- Only data on the corals collected by the present author from
the Kowala Formation are given in the Tab. 2. Illustrations and descrip
tions of these species can be found in Rozkowska (1953, 1980). More
comments on taxonomy and nomenclature of these taxa are in the paper
by Coen-Aubert & Wrzolek (1991), additional data on stratigraphical and
geographical distribution are given in Wrzolek (1988) .

Conclusions

(1) Tetracorals of the Kowala Formation represent a sequence of five
assemblages. allowing for recognition of five local coral Zones.

(2) The assemblages are of low diversity: from 3 species (Terrmophyllum
occidentale.assemblage) to 11 species (Pseudohexagonaria(?) laxa assemb
lage) .

(3) The endemic corals (Le. species occurring either exclusively in the
study area or also in one other area of the Devonian European Region)
dominate in the Kowala Formation. They are the only corals in the bulk of
its rock volume and belong to the Disphyllum assemblage (corresponding
roughly to lower Sitk6wka beds and Checiny Beds) and the Macgeea
Thamnophyllum assemblage (upper Sitk6wka Beds) . Generally tetracorals
are not a very common element in these strata. indicating habitats rather
unfavorable for corals in the main body of the Kowala Formation, and
representing rather restricted-marine conditions.

(4) The cosmopolitan assemblages, though they occur in quantitatively
unimportant rock volume, are also the most diversified ones. They are
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Pseudohexagonaria(?) laxa and Acanthophyllum sp. n. assemblages, rep
resenting the initial colonisation phase and the transgressive pulse of the
Jaiwica Member (T-R II b cycle of Johnson et al. 1985), respectively.
Corals, associated with these events suggest relatively open-marine con
ditions. The T-R II c cycle of the early Frasnian, though did not bring
open-marine conditions and cosmopolitan corals to the study area, is
connected with replacement of Disphyllum by the Macgeea-Thamno
phyllum assemblage.

Acknowledgements

My most sincere thanks are due to Professor Jerzy Fedorowskt of A. Mickiewicz University,
PoznaiJ., as the main body of the present paper is derived from the taxonomical part of my
doctoral thesis, prepared under his scientific guidance (in 1984). Dr. Grzegorz Racki of the
Silesian University, greatly contributed at all stages of the preparation of the paper: from
sampling of fossils to discussion of the manuscript. Irmina Kajma, MSc. Econ.. has kindly
assisted the author in preparation of thin sections and taking photos of sectioned specimens.
Dr. Marie Coen-Aubert of the Institut royal des Sciences Naturelles de Belgique. Brussels and
Dr. Rudolf Birenheide of the Forschungsinstitut Senckenberg, Frankfurt/Main. have greatly
helped me to elucidate some taxonomical questions. the latter has also reviewed the
manuscript of this paper. Andrzej Slupik. MSc .. has kindly identified the stromatoporoids.
associated with the species of the genus Fasciphyllum

References

Balinski. A. 1979. Brachiopods and conodonts from the Frasnian of the Debnik anticline,
Southern Poland. Palaeontologia Polonica 39, 3-95.

Birenheide. R. 1962. Revision der koloniebildenden Spongophyllidae und Stringophyllidae
aus dem Devon. Senckenbergiana lethaea 43, 1, 41-99.

Birenheide, R. 1963. Cyathophyllum- und Dohmophyllum-Arten (Rugosa) aus dem Mittelde
von der Eifel. Senckenbergiana lethaea 44, 5, 363-458.

Birenheide, R. 1978. Rugose Korallen des Devon. Leiifossilien, begrilndet von Georg Gilrich 2.
265 pp.

Blrenheide, R. 1979. Xystriphyllum- und Sociophyllum-Arten (Rugosa) aus dem Etfeliurn der
Eifel. Senckenbergiana lethaea 60, 1/3. 189-221.

Bulvanker, E.Z. [byrn.aanxep 3 .3.) 1958. Ileeoucxue uemupexnyueeue «opannu OKpaWI KY3lleu,KOi'O

oacceana, 212 pp. BCErEI1 Jlenunrpaa.

Coen-Aubert, M. 1980. Rugueux massifs cerioides du Givetien et du Frasnien de la Belgique.
Bulletin de l'Institut royal des Sciences naturelles de Belgique, Sciences de la Terre 51, 14.
1-53.

Coen-Aubert, M. 1982. Massive and solitary rugose corals from the upper part ofthe Givetian
and the Frasnian of Belgium. Geological Survey oJBelgium Papers on the Frasnian-Givetian
boundary. 65-68.

Coen-Aubert, M. 1992. Rugueux coloniaux rnesodevontens du Fondry des Chiens a Nismes
(Ardenne. Belgique). Bulletin de l'Institut royal des Sciences naturelles de Belgique,
Sciences de la Terre 62. 5-21.

Coen-Aubert, M. & Lutte, B.-P. 1990. Massive rugose corals from the Middle Devonian of the
North Eifel Hills (Rheinisches Schiefergebirge. West Germany). Geologica et Palaeontologi
ca 24. 17-39.



252 Rugose corals: WRZOLEK

Coen -Au bert , M. & Wr zol ek. T . 1991. Red escri p tion of the rugose co ral Macgeea {Rozkow 
skaella] sandaliformis (Rozk owska, 1980) from the Uppe r Frasn ia n of th e Holy Cross
Mountains (Poland) . B ulle ti n de l'Institut royal des Sciences naturelles d e Belg ique .
Sciences de la Terre 61 .5-1 9 .

Glinsk i. A. 1957. Taxionom ie u nd Stra tig raph ie em tger Stauriidae (Tetracorall a) a us dem
Eifliurn der Eifel und des Bergischen Landes . Senckenberg iana lethaea 36. 73 -1 14 .

Gurich, G. 1896. Da s Pal a ozoicum im polnischen Mittelgebirge . Verhand lungen der Russis ch
Kaiserl ichen Mineralog ischen Gese tlsc haft . se r . 2. 32. I-VI + 1-539 .

Hill. D. 1981 . Coe len te rata. Supplement I . Ru gosa a nd Ta bu la ta . In : K. Te icher t (ed .) Treatise
on Invertebrate Paleontol ogy. F 1-2. I-XI + 1-762. Bou lder . Colorado.

Hill. D. & J ell . J . 1970. Devonian corals fro m the Can n ing Bas in. Western Australia. Geological
Survey of West ern Australia. B ulleti n 121 .1 -158 .

.Jia . H.Z. 1977. Anthozoa In : H.Z . .Jia . S .Y. Xu . G.D. Kuang. B.F . Zh ang. Z.B . Zuo , & J .S . Wu
Atlas of i lie Paleontol ogy oJ th e South Central Regions 2 . 109-272. Geological Publishing
House . Beijing.

J ohnson J .G .. Klapper. G .. & Sandberg . C.A. 1985. Devonian eustatic flu etuattons in
Euramerica . Geological Society ojAmerica B u lle t in 96.567-587.

Liao. W.H. & Bire n heide. R. 1984. Ru gose Korall en a us dem Give ti u m von Dushan , Provinz
Guizh ou . S -China . I : 'Cyst irno rp ha'. Senckenbergiana lethaea 65. 1-25.

Liao , W.H . & Birenheid e . R. 198 5 . Ru gose Korall en a us dem Givetium von Dushan , Provinz
Guizh ou. S -China. 2: Kolonien der Co lu m nariina. Senckenberg iana lethaea 65.265-295.

Liao . W.H . & Birenheide. R. 1989 . Ru gos e corals from the Frasn ia n of Tushan Province of
Guizh ou. So uth Ch ina. Cou ri er Forschungs-Institut Senckenberg 110. 8 1- 103.

Mclean . R. 1976. Middle Devonian cys ti phyllid corals fro m the Hume Forma tion . n orthwest 
ern Canada. Geol ogical Surv ey oJ Canada. B u lletin 274. 1-80.

Mclean. R. 198 2 . Cec il iap hy ll u m a n ew characto phyllid co ral ge n us from th e Upper Devonia n
(Late Frasnian) of British Co lu m b ia . Curren t Res earch Geological Survey of Ca nada. Paper
82-1C. 95-98 .

Mclean. R. & Pedder. A.E .H. 1984 . Fras n ia n rugose cora ls of western Canada. pt I :
Ch onophyllidae and Kyphophyllidae. Palaeontographica 185A. 1-38.

Mclean. R. & Pedder, A.E .H. 1987. Frasnian rugose co rals of western Can a da. pt 2 : The gen us
Smithiphyllum Palaeontographica 195A. 131 -173.

Moenke. M. 1954. Rodzaj H exagonaria w dewonie G6r Swietokrzysk lch . Acta Geologica
Polonica 4 . 445-483 .

Narkiewi cz . M.. Rackt, G .. & Wr zolek , T. 1991. Litos tra tygrafi a dewo ris kie] serii s tro rnatopo
roidowo-koral owcowej w G6ra ch Swi etok rzyskich. Kwartalnik geol ogiczny 34.433 -456.

Pedde r . A.E. H. 1972. Species of the tetracoral ge nus Temnophyllum fro m Give tian / Frasn ia n
boundary bed s of the District of Ma ckenzi e . Canada. Journal oJ Pa leon to logy 46. 69 6-710.

Pickett. J . 1967. Un te rsuch u ngen zur Familie Ph illipsastre idae (Zoantharia rugosa). Senc
kenbergiana lethaea 48. 1-8 9 .

Ra cki, G. 1988 . Middle to Upper Devonian bounda ry beds of the Holy Cross Mts . ce n tral
Poland: introduction to ec ostratig raphy. Ca na d ia n Society oJ Petro leum Geologists Memoir
14. 3 .119-1 30. Calgary.

Racki , G. 1993 . Evolution of the ba nk to ree f complex in the Devonian of the Holy Cross
Mountains . Act a Palaeontol ogica Polon ica 37. 8 7- 182.

Racki. G. & Bultynck. P. (in p repa ration) Conodo nt biostratigraphy of the Middle to Upper
Devonian bounda ry bed s in the Kielc e a re a of the Holy Cross Mountains. Act a Palaeonto
logica Polonica 38 .

Ra cki, G .. Gluchowski, E.. & Wrzol ek T. 198 9 . Zd arzen ie na gran icy fran -farnen w region te
swte tokrzyskirn a n ajwazniejsze gru py bentosu. Przeglqd geolog icz ny 11. 546-55 1.

Racki, G .. Nowak. B.. Wr zolek. T .. & S iu pik. A. (in press). Nowe dane 0 dewonie a n tyk liny
Siewie rza na po dstawie wiercenia WB-1 2 . Prace Naukow e Un iw ers ytetu Slqskiego . Geol o
gia 12-13.



ACTA PALAEONTOLOGICA POLONICA (37) (2-4) 253

Roh art , J. -c. 1988. Ru gu eux Giveli ens et Frasniens de Ferqu es (Boulonnais - France) . In :
D. Brice [ed.) Le Devonien de Ferques , Ba s Boulonnais (N.O. Fr ance) . Biostratigraphie du
Paleozoique 7 .231 -296.

Roh art , J .-C . & Semenoff-Tian-Chansky. P. 1981. Description des types de Hexagonaria
davidsoni (Milne -Edwards et Haime) et de 'Pseudoacervularia' proJunda (Michelin) . Tetra
corallia ire s du Devonien du Boulonnai s . Bulletin de Musee national de EHistoire naturelle.
Paris. ser. 4. 3 . sect. C 1.3-29.

Rozkowska, M. 1953. Pachyphyllina e et Phillipsastraea du Fr asnien de Polo gn e . Palaeontolo

gia Polonica 5. 1-89.
Rozkowska , M. 1954. Badania wstepne n ad Tetracoralla z elflu Grzegorzowic . Acta Geologica

Polonica 4 .207-248.
Rozkowska, M. 1960. Blastogeny a nd individual variations in tetracoral colon ies from the

Devonian of Poland . Acta Palaeontologica Polonica 5. 3-64.
Rozkowska, M. 1980. Co n trib u t ion to th e Frasnian tetracoral s from Poland. Palaeontologia

Polonica 40. 3 -56.
Rozk owska , M. & Fed orowski , J . 1972. Genus Disphyllum de Fromentel (Rugosa) in the

Devonian of Poland a nd its distribution. Acta Palaeontologica Polonica 18, 265-340.
Sorauf, J. 1967. Massive Devonian Ru gosa of Belgium. Th e University ojKansas Paleontologi

ca l Contributions 16, 1-41 .
So s h kin a , E . D. (COIJI KIJIJU. E.Il .) 1952. OIJPC;IC;lIrre.lb i\eIlOIICKIIX'l eTI~peX;IY4eBbI X Kopa;I;IO Il. TpYObl

Ila.teoum o.tocuuecxoco ttn cmumyma 39. 1-127.
Sytova , V.A. & Ulitina . L.M. (CbI TOIlU, B.A. & Y;IIITlIHU, JI.M.) 1974. Ile lloHcKlIe Tetracoralla. In :

V.T. Akopya n (B.T. A KOII ~II) (ed .) AmJ/Uc ucxonaeu ou !/JaYllbl Ap.IIRIICIWU CCP, 31 -39.
Szulczewski. M. 1971. Upper Devonian conodon ts , stratigraphy and facial development in

the Holy Cro ss Mts . Acta Geologica Polonica 21 , 1-129.
Tsi en . H.H . 1977. Ru gosa m assifs du Devonien de la Belgique. Memoirs de l'lnstitut geologique

d e l"Universite de Louvain 29. 197-229.
Wrzolek, T. 1982 . Ru gose cora l Cyathophyllum diffusum s p . n . from the Fra snian deposits of

the Holy Cross Mts . Acta Geologica Polonica 31 . 169-175.
Wrzolek, T . 1984. Ru gose cora ls of the Devonian stromatoporoid- coral limestones of the SW

part of Gory Swtetokrzys kte , 1-156. Unpublished PhD th esis. A. Mickiewicz 's Un ive rs ity .
Poznan.

Wrzolek, T. 198 8. Te tracoral zonation of the stromatoporoid-coral limestones . sou thwes tern
Holy Cro ss Mts . Pola nd . Canadian Society ofPetroleum Geologists Memoir 14. 3.41 3-423 ,
Calga ry .

Wrzolek, T . & Wach , P. (in press) Tetra coral genus Spinophyllum in the Devonian of the Holy
Cross Mts . Pola nd . Prace Naukowe Un iw ers y te tu Slqskiego. Geologia 12-13.

Yu , C. M. & Birenheid e . R. 1987. Devonian massive rugose cora ls from central Gu angxi. South
Ch in a . Courier Forschungs-Institut Senc kenberg 92, 123 -159.

Streszczenie

Koralowce czteropromienne z zywecko-franskiej formacji wapieni z Kowali
SE czesci Gor Swietokrzyskich (Fig. 1) ukladaja sie w nastepstwo pieciu
charakterystycznych zespolow, wyznaczajacych lokalne zony biostratygra
ficzne.

Dwie najnizsze z nich stwierdzono W obrebie warstw stringocefalowych
zywetu. Pierwsza, Zona PseudohexagonariaJ.?) taxa, zawiera stosunkowo
zroznicowany zespol gatunkow. wiele z nich wystepuje rowniez poza ob
szarem swtetokrzyskim (w tym w wapieniach z Dziewek obszaru Slasko
Krakowskiego), co wskazuje na . otwa rty" cha rakte r morza s tringoce fa lo-
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wego. Kolejny zespol, Temnophyllum occidentale, jest znacznie slabiej
zroznicowany taksonomicznie: takze wskainiki facjalne sugeruja relatyw
nie .zamkniety" charakter zbiomika tej doby.

Gornozyweckt zespol Acanthophyllum sp. n. wystepu]e jedynie lokalnie
w obrebie ogniwa wapienia mikrytowego z Jaiwicy (dokladntej: w poziomie
liliowcowo-koralowcowym Sowich G6rek), lecz jego silne zroznicowanie
gatunkowe oraz kosmopolityczny charakter koralowc6w sa typowe dla
pulsu transgresywnego (cykl T-R lIb Johnsona et. al. 1985, patrz Racki
1993) .

Kolejne zespoly, Disphyllum (dolne warstwy sttkowczanskie i wapienie
checinskie: takze wapienie Iornu karmelickiego w Debntku) oraz Macgeea
Thamnophyllum (Ogniwo z Kadzielni, gorne warstwy sitk6wczailskie) po
nownie charakteryzuja ste zubozeniem gatunkowym. Choc Rugosa po
jawiaja sie tu niekiedy masowo, to jednak jako nieliczne gatunki, a takze
jako podrzedny ilosciowo skladnik kompleks6wskalnych, w kt6rych wys
tepuja, Swiadczy to 0 relatywnie .zamknietym" typie poznozywecko-wczes
nofransktego zbiornika SE czesci G6r Swietokrzysklch. Z drugie] strony
slabyrn echem wczesnofransklego cyklu T -R IIc jest zapewne zastaptenie
zespolu Disphyllum przez Macgeea-Thamnophyllum.

Nowe taksony, zaproponowane w niniejszej pracy to: DiJfusolasma gen.
nov.. gatunek typowy Cyathophyllum diffusum Wrzolek 1982, duty osob
niczy disfyllid , pochodzacy zapewne od Spinophyllum i wykazujacy homeo
morfle do niekt6rych osobniczych Cyathophyllum (sensu Birenheide
1963) ; Sociophyllum severiacum sp. nov., z nadzwyczaj rzadkimi presepi
mentami i wkleslym do plaskiego profilem tabularium: Temnophyllum
zamkowae sp. nov., bez grubej septoteki, z septum gI6wnym(?) zazwyczaj
skr6conym i z bardzo kr6tkimi septami drugiego rzedu: Hexagonaria
hexagona kowalae subsp. nov., z kartnacja septow slabiej zaznaczona nit
u podgatunku nominalnego.
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