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Abstract. -11 species and subspecies of the genus Disphyllum de Fromentel are
described from the Devonian of Poland, two of them, D. wirbelauense bonae and
D. w. reaulare, are new. The geological structure of the Disphyllum-bearing localities
from the Holy Cross Mts and Sudetes is discussed. The profiles of deep boreholes
from Silesian-Cracow anticlinorium and Pomerania are presented. The coral's bla 
stogeny and intraspecific variability are characterized. The septal index and pattern
of internal structure are regarded as taxonomical criteria for specific identifications.
It was noted that the microstructure is characterized by coarse monacanths distri-
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buted hori zon tally or in the for m of half-fans. Distribution of D isph yllum in Poland
and in the wo rl d, the m om ent of its appearance and its biostra tig raphica l value are
discussed.

INTRODUCTION

The material described herein was collected in year s 1946-1971. The
first part of the coll ect ion was gathered by M. Rozkowska in 1946-1952
wi th the help of Dr. A. Stasinska and with the financial support of the
Museum of Earth, Warszawa. At that ti me, material was collected in Kielce
(Kadzielnia and Wietrznia quarrtes) and its vicinities (Zagorze, Lagow, Ko-
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Fig. 1. Sketch map of Poland sho wing are as wherefrom corals of the ge nus Disphyllum
(cont oured and numbered), and localities (t r iangles) and boreholes (solid dots) are

reported .

wala, Checiny and Sitkowka) and in the Sudetes (Mokrzesz6w and Wito
sz6w) (Text-fig. 1). In 1969-1971 the collection was supplemented by both
authors with material from the Upper Givetian of Checiny , Sosn6wka and
.Sitkowka. Moreover Dr M. Szulczewski (Institute of Geology , Warsaw
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University) supplied some material from the Upper Givetian of Sosn6wka,
Frasnian of Kowala, Czarn6w and J6zefka hill (near G6rno) ; and Dr J . Kaz
mierczak (Palaeozoological Institute, Polish Academy of Sciences, Warsza
wa) - of the Upper Givetian of Stok6wka near Galezice and Soltysia hil!
near Radkowice. In the collection, Disphyllum from the deep boreholes in
the Silesian-Cracow anticlinorium (Karniowice, Olkusz) and Pomerania
(Polan6w, Wyszeb6rz, Koczala) is also represented. Conodont zonation on
the area of Holy Cross Mts. is accepted after Szulczewski (1971) and that
of the borehole Karniowice after Chorowska.

The paper presents an attempt to characterize geographical distribu
tion of the genus Disphyllum in Poland and in the world, based on its
morphology and microstructure and to evaluate the stratigraphical value
of its particular species. Lithology of coral-bearing series is briefly dis
cussed or, where possible, the reader is referred to the published data. In
the case of boreholes, only parts of the profile yielding Coelenterata are
given here. Lithological profiles of boreholes are based on unpublished
reports by L. Szostek, M. Sc ., (Boreholes No BB-18, BB-24, BB-26, B-746
in the Olkusz area) and J. Slosarz (Borehole Karniowice 4) or were ela
borated by the junior author (Borehole Polan6w and a few boreholes in
the Olkusz area). In Wyszeb6rz and Koczala boreholes the representatives
of the genus Disphyllum were recorded in a single horizon, to which the
present lithological description is confined. All associate faunas , and parti
cularly other representatives of Coelenterata were identified where pos
sible.

The disphylloid corals of Poland were described as early as 1896
by Giirich from the Upper Givetian of Checiny, under the name of
Fascicularia caespitosa vall'. breviseptata Frech. On the basis of the topo
types, the senior-author demonstrated a great similarity in structure and
n/d value between Giirich's forms and D. wirbelauense Pickett. Some dif
ferences noted enabled erection of two new subspecies: D. wirbelauense
bonae n. subsp. and D. wirbelauense requlare n. subsp. Both are rock-buil
ders at Zamkowa hill by Checiny, Other Giirich's (1. c.), forms, identified
as F. caespitosa kadzielniae Giirich, F. c. striata Giirich and F. c. tenuis
Giirich belong, however, to the genus Thamnophyllum .

Sobolev (1904, p.34) described Cyathophyllum caespitosum Goldfuss
and C. c. striata (Giirich) from crinoidal limestones and Calceola-marls of
the Givetian of Skaly (northern region of the Holy Cross Mts). The corals
described by Sobolev (1. c.) presumably belong to Thamnophyllum germa
nicum Scrutton, widely distributed in these rocks; in the rich material
collected from this locality, not a single representative of the genus Dis
phyllum was identified by the first co-author.

Czarnocki (1947, p.243) cited Megaphyllum pashiense Soshkina (recte
D. caespitosum pashiense Soshkina) and Schliiteria emsti Wedekind (recte
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D. h. kostetskae Soshkina) from the Lower Frasnian of Kadzielnia. More
over, Czarnocki (1. c.) cited Disphyllum heterophylloides (Frech) from the
Middle Frasnian of Wietrznia; the latter species should be included in the
genus "Charactophyllum" Simpson.

Rozkowska (1948) published an introductory review of the tetracoral
species occurring in the Devonian of the Holy Cross Mts and characterized
the microstructure of the genera Disphyllum and Phacellophyllum (recte
Thamnophyllum). In her next paper (Rozkowska, 1960), the blastogeny in
Disphyllum geinitzi Lang & Smith was discussed.

From the area of Lower Silesia, Gunia (1962, 1966, 1968) described
D. kostetskae from the Middle Frasnian conglomerates of Witoszow, and
D. caespitosum pashiense from the Upper Frasnian limestones of Mokrze
szow.

The co-authors divided the study in the following way: M. Rozkowska
presented a critical review of previous studies on the genus Disphyllum
and discussed taxonomy, variability, microstructure and problems of pa
laeobiogeographyand gave systematic descriptions; J. Fedorowski gave des
criptions of exposures and borehole profiles, considerations on stratigraphy,
discussed blastogeny (presented in descriptions of par-ticular species) and
prepared illustrations.

ACKNOWLEDGEMENTS

The authors are deeply indebted to Prof. R. Kozlowski (Palaeozoological
Institute, Polish Academy of Sciences, Warsaw) for his comments and
constructive criticism during the preparation of the paper. Thanks are due
to Dr Dr M. Szulczewski and J. Kazmierczak for materials supplied and
L. Cimaszewski M. Sc . and L. Szostek M. Sc. for core material from bore
holes at the areas of Pomerania and Olkusz, respectively. Dr. A. E. H. Ped
der (Institute of Sedimentary and Petroleum Geology, Geological Survey,
Calgary), Dr. T. C. Scrutton (Department of Geology, University, Newcast
le upon Tyne), Dr. P. Semenoff-Tian-Chansky (Museum d'Histoire Natu
relle, Paris) and Prof. H. Flugel (Geologisches Institut, Graz) supplied in
formation on occurrence of Disphyllum in particular countries.

The authors thank Dr. W. A. Oliver (U. S. Geological Survey, Washing
ton) for sending his manuscript and fruitful discussion on craspedophyl
loids and disphylloids and for photocopies of papers on Disphyllum of
North America. The authors are also indebted to Dr. D. L. Strusz (Bureau
of Mineral Resources, Geology and Geophysics, Canberra) for photocopies
of papers on Disphyllum of Australia and Dr. D. Weyer (Geologisches In
stitut, Berlin) for discussion of Fascicularia caespitosa var. breviseptata
(Frech).



DISPHYLLUM DE FROMENTEL IN THE DEVONIAN 269

DOeronian

H:·~\~;A Olhet Polaeozaic aeposds
_ faults

Photos were made by Miss J. Konieczna; thin-sections and peels by
Mrs K. Kobierna and Mr s Z. Walkowiak (all from Laboratory of Palaeo
zoology , Polish Academy of Sciences, Poznan) .

DESCRIPTION OF EXPOSURES AND BOREHOLES

HOLY CROSS MOUNTAINS

The representatives of the genus Disphyllum are frequent in the Give
tian and Frasnian of SW part of the Kielce region (Text-fig. 2, Table 1).
Unfortunately, not all Disphyllum-bearing localities are adequately des
cribed. However, the present paper mainly deals with paleontological
aspects, therefore the descriptions of exposures given below are treated
chiefly as informations concerning the occurrence of disphylloid species.
The stratigraphy and lithology are treated as briefly as possible.

Givetian

Checiny . - In an abandoned, small quarry on eastern slopes of Zamko
wa hill, grey limestones of a few tens of meters thick with Spinatrypa and
very numerous colonies of disphylloid corals are exposed. Disphyllum wir-

Fig. 2. Sketch map of the Paleozoic of th e Holy Cross Mts showing the Disphyllum
bearing localities . Outcrops of the Devonian not-dotted.

belauense bonae n. subsp., D. w. regulare n. subsp . and D. geinitzi were
identified. Ti enodictyon zonatum Yabe & Sugiyama also occurs here, but
is much sca rcer (Kazmierczak, personal communication) . The limestones
are assigned to the uppermost Givetian , and the overlaying cherts ma y be
of the earliest Frasnian age (PI. I , Figs. la , b).
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Sosn6wka. - A hill situated to S of Checiny-Polichno road, 2 km from
Checiny. According to Szulczewski (oral communication) and the authors'
data, the upper ldmestone part of ,the Upper Givetian is exposed here.
Grey limestones, similar to those from the Zamkowa hill, gradually pass
into cherts. Chert concretions also occur in underlaying limestones which
is not the case at the Zamkowa hill. Occurrence of D. wirbelauense bonae
n. subsp., D. w. regulare n. subsp. and D. geinitzi in the Upper Givetian
rocks was noted. The other faunas are not identified.

Sitk6wka (old quarry). i- Dark-grey limestones. Disphyllum geinitzi is
particularly common in rocks exposed in N wall of the quarry (PI. I,
Fig. 3). Colonies are usually broken and upturned and particular branches
randomly scattered within the bed. Occasionally these disphyllids are the
main component of the rock, being accompanied by numerous branches of
Amphipora ramosa. Towards the top, the disphyllids decrease in number
and Tabulata and particularly Thamnopora begin to predominate. Besides
the latter, Stromatoporoidea are quite common. The description of Stro
matoporoidea, together with geological-ecological discussion of the quarry
were given by Kazmierczak (1972). The faunal assemblage is typical for
the Upper Givetian. .

Radkowice (Soltysia hill). - Stratigraphical position, lithological deve
lopment and faunal assemblage very close to that of Sitk6wka. A detailed
description of exposures and of Stromatoporoidea faunas is given by Kaz
mierczak (1. c.). Disphyllum is here represented by its two subspecies,
D. wirbelauense bonae n. subsp. and D. w. regulare n. subsp.

Galezice (Stok6wka hill). - Hill situated to SE of the village. The
Upper Givetian limestones exposed here correspond to those described
above in lithology and facial development. The occurrence of Disphyllum
geinitzi Lang & Smith and D. wirbelauense bonae n. subsp. was noted.
The assemblage of Stromatoporoidea is here represented by Actinostroma
papillosum (Bargaczky) and A. bifarium Nicholson, according to Kazmier
czak (1972).

All above localities are concentrated in SW part of Kielce region in
the Holy Cross Mts (cf. Text-fig. 2). Such limitation of corals of the genus
Disphyllum in distribution presumably resulted from facial conditions.
In this area the genus Disphyllum is known to occur exclusively in
deposits of the limestone facies and in highly constant faunal assemblages,
in association with specifically monotonous assemblages of Tabulata and
Stromatoporoidea. In the rest of Kielce region and in Lysog6ry region,
whence Disphyllum till now is unknown, this period is characterized by
the predominance of dolomitic facies. At the same time it must be em
phasized that no corals of Givetian ddsphylla are known of the Frasnian
limestone facies, very close to that of the Upper Givetian, except for
a single occurrence of D. wirbelauense bonae n. •subsp, aJt Kowala, There-



Acta Palaeontolooica Polonica, Vol. XVII/3 M. R6zkowska & J. FedoTowski, tbl. 1

Table 1

Distribution of the Disphyl/um species in the coral bearing localities in Poland

- - - - - ------ - - _._---'-- - - - - - -_ .__.-

Species and subspecies .
Holy Cross Mountains

Locality Age I
I Silesian-Cracow Anticlinorium I

Locality Age
Sudetes

Locality Age
Pomerania

Locality Age

D. wirbelauense wirbelauense Pickett Sobiekur6w Upper Frasnian
--_ ·_ - - - - _ ·_ - - - - - - --1--- - - - - - -_·_- 1·_ - - ------ -

ID. wirbelauense bonae n. subsp.

Checiny (Castle hill)
Sitk6wka, Stok6wka hill

I Sosn6wka hill, Soltysia hill
I Kowala railroad cut

Uppermost Givetian

L. Polygnathus asymme
tricus Zone, L. Frasnian

Olkusz, BJ-24
depth 283
-284m

Upper Givetian

. - - - - - _._ ..-..--- - -.- - - - - - .-- -. --.-- -- - _ ·__···_ ·_ - - - - ·- -- 1-- - - - - - 1- - -- - - - - 1-- - - - - - 1- - - - - - 1-- - - - - - 1-- - - - - - 1

Upper
Frasnian

Lower
Frasnian

Lower
Frasnian

Wyszeborz
depth 2015
-2021,4 m
Koczala 1
depth 2680,0 m

Polan6w depth
1675-1.686 m
1.134-1737 m
1787-1795 m

Upper
Frasnian

Middle &
Lower
Frasnian

Middle &

Lower
Frasnian

Witosz6w

Witosz6w

Mokrzesz6w

Upper Givetian

L. Frasnian
P. asymmetricus
Zone

Lower Frasnian
Polygnathus
asymmetricus
Zone

L. Frasnian

L. Frasnian

L. Frasnian
P. asymmetricus
Zone
L. Frasnian

.- _. !--- -- _ _ i - ----- - - I--- - - - - 1 1 _

I
1

Karnowice 4

Olkusz BBI8;
BB24; BB26;
B743; B746;
B570*)

Olkusz, BJ-24
depth 283
-284m

Karniowice 4
depth : 293
-294,9m
298-299,4 m

Olkusz BBI8
depth 319 m
Olkusz BB26
depth 209,3 m

--- 1- - - - - - - 1-- - - - - - 1- - - - - - 1- - - - - - 1- - - - - - 1- - - - - - 1

--- --1_.._--

Frasnian

Frasnian

L. Polygnathus asymme
tricus Zone, L. Frasn ian

L. Polygnathus asymme
tricus Zone, L. Frasnian
Below A. triangularis Z. ,
L. Frasnian

Frasnian
L. Polygnathus asymme
tricus Zone, L. Frasnian

I
Below Ancyrognathus
tr iangularis Zone,

, L. Frasnian

I
Frasnian

I L. Polygnathus asymme-

I

, tricus Zone, L. Frasnian
Below Ancyrognathus
triangularis Z.,
L. Frasnian

• ... . . .- .__._ - - - _._- ---

--.- ··- --- 1- - - - - - - - - - I- - ----i- - - - - - I-- - - - - -I- - - - - -I- --- - - I- --- - -

p. V,XVI

p. XVI, XXIl

Kowala railroad cut

Wietrznia p . VIII
p. I, XI
p. XVI

Kadzielnia p. IX
p. III, VI\[

Kadzielnia p. XllI

Wietrznia p. VIII

Lagow
Zag6rze

:
i

Kadzielnia p. VII
Lagow

i

!.' Czarnow
i
I
I
1,,
i
i

Checiny (Castle hill) Uppermost Givetian

Sitk6wka, Sosn6wka hill I

- - -.:::::::~t1:hill~ - I-up~:,"'Gi,ot;~ - -..----- - - - - ·-- - -1- - - - - - - 1-- - - - - - 1- - - - - - - 1- - - - - -

Sitk6wka, Sosn6wka hill I
Stok6wka hill

- - ._ .. - .---. ------ . , - -.- - - - .- - - - - - 1-----··_- - --- - - -1--- ----1-------1-------11-------1
I L. Polygnathus asyrnrne-

I , tricus Zone, L. Frasnian

' 1-~~~t;z~i~;-VIII , I~' -- I L. Polygnathus asymme- Karn;~~ice-~
p. I, XI t tricus Zone, L. Frasnian depth 293 m
p. V, XVI i Below Ancyrognathus

I triangularis Z. , L. Fras-
t •

manD . hsianghsienense ko stetskae (Soshkina) ,

IKadzielnia p. IX

I

p . V, VI
Lagow

- - - - _. .. _ . .. ._--~ - -._-- - - _. ... ._--_.. _-

I Wietrznia p, VIII

I

D. kweihshiense Yoh

D. geinit zi Lang & Smith

D. caespitosum pashiense (Soshkina)

D. wirbelauense regulare n. subsp.

D . caespitosum caespitosum (Gold fuss)

I D. cylindricum (Soshkina)

!
;

I
i

I .-
1

j

-- . .- - -- - - - . .- - - - - - - - - - -- -- .- - - -----1-------1----- -- 1--------1-------1-------1

asymrne

Frasnian I,

D. caespitosum lazutk ini (Ivanija )

Wietrznia p. VIII
p_I

p. XVI , XXII

Kadzielnia
Zagorze

L. Polygnathus asymme
tricus Zone, L. Frasnian
Below Ancyrognathus
triangularis Z.,
L. Frasnian
Frasnian
L. Polygnathus

I tricus Zone, L.

- , Depths see at Occurrence
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fore, the present authors suggest D. w. regulare n. subsp., D. geinitzi, and
wdth some reservatdon D. w. bonae n. subsp. as fossils characteristic for the
Upper Givetian of Poland.

Frasnian

Recently, Szulczewski (1971) published a detailed study of the lithology
and facial development of the Frasnian and presented conodont zonation
and correlation of numerous profiles of this stage over the Holy Cross Mts
area . It permitted to the authors a better stratigraphic determination of
Frasnian disphyllids.

Czarnow, - Small hill to NE of Sluchowice quarry. The lithological
profile and conodont fauna elaborated by Szulczewski (1. c.); other fauna
hitherto nonidentified. Occurrence of Disphyllum caespitosum caespitosum
is limited to the Lower Polygnathus asymmetricus Zone, i. e. to the period
of predominance of Kielce facies over this area, which is replaced by
Lysogory facies in the next conodont zone. Presumably this facial change
resulted in the lack of Disphyllum in the section of Sluchowice, where
somewhat younger deposits are exposed.

Kowala railroad cut. - The very detailed profile of this locality is
given by Szulczewski (1. c). Occurrence of Disphyllum kweihsiense in the
life position was noted on the boundary of sets A and B (Szulczewski 1. c.,
Text-fig. 5, PI. 21, Fig. 2), in deposits assigned to the Lower Polygnathus
asymmetricus Zone. Limestones exposed here are of the reef type. Colonies
of Thamnopora boloniensis, Alveolites sub orbicularis and of other Tabu
lata, Thamnophyllum kozlowskii and massive colonies of Stromatoporoidea
are the main rock-builders. Occasionally, Disphyllum wirbelauense bonae
n. subsp. was noted.

Lagow. - The Famennian and Frasnian deposits of Lagow are best
exposed along the left bank of Lagiewica river. The last ones are represen
ted by dark, compact thick-bedded limestones, which pass downwards into
lumpy limestones with Leiorhynchus laevis. In these lumpy limestones
not a single colony of Disphyllum was found, whereas an abundant occur
rence of corals of this genus was noted in the same limestones exposed in
a small exposure from the right bank of the river. Here, very numerous
Disphyllum caespitosum pashiense, D. hsianghsienense kostetskae and
D. cylindricum are represented. Presumably as in the case of Kadzielnia,
the occurrence of Disphyllum is of the nest-type, and thus spatially limited.
The lack of conodont fauna makes zonation of these rocks difficult. The
coral-bearing deposits may be of the Lower or Middle Frasnian age.

Wietrznia . - Although richness and diversity of fauna occurring in
this quarry is widely known, no detailed study of deposits exposed here is
available. The disphyllids described here were collected over a period of
years, and a large number of them was found in parts of the quarry explo-
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ited a long time ago. Nevertheless the present authors give an old sketch
of the quarry herein (Text-fig. 3), because it is the only possibility for
coarse correlation of the specimens with particular horizons.

..
@)':'~~I~'!:::;;::==:=~~

.'.......

o ,. 14 J ,,, [''''''
t I !, ,

Fig. 30 Sketch of the Wietrznia quarry at Kielce; Disphyllum-bearing points marked
with solid dots.

From juxtaposition of direct altitude of sampled points, dips of strata
(c. 45°N) and lithology it follows that the oldest fauna was found in the
points 8 and 9. These points correspond to set A of Szulczewski (1. c.),
Point 11 corresponds to set B and points 13, 22 and probably 5 correspond
to set C of the above author. According to the conodont zonation by Szul
czewski (1. c.) , the above points correlate with the Lower or Middle Poly
gnathus asymmetricus Zone. The possibility is not excluded that the points
5, 13 and 22 already belong to the Middle Frasnian according to the coral
brachiopod stratigraphical subdivision (cf. Czarnocki in Rozkowska 1953).

Kadzielnia. - Szulczewski (1. co) presented a detailed profile of E wall
of the quarry. Unfortunately, the specimens described herein were mainly
found in the southern and middle parts of the quarry, at the base of the
"Geologist Rock", flooded by a pool at present. The specimens were found
in biohermal unbedded limestone which makes correlation with conodont
bearing limestones described by Szulczewski basically impossible. Accord
ing to Rozkowska (1953) and more recent data of the authors and Szul
czewski (oral communicabion), the fauna from point 9 belongs to the
Lower Frasnian and is older than the Ancyrognathus triangularis Zone,
whereas all other points should be assigned to the Middle Frasnian (Text
fig. 4).
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Zag6rze. - In a series of small quarries situated to S of Kielce-M6jcza
road to E of Wietrznia quarry, grained limestones and underlying dolomitic
limestones are exposed (Lewandowski MS 1971). In the grained limestones

E::a -t E:ZJ.2 E:SSJ 3

DJJ~ 1:,:,:,::.15 @6 -7 ---8 -'- '9 T'T'T'TJO

Fig. 4. Sketch of Kadzielnia quarry at Kielce; DisphyHum-bearing points marked
with solid dots.

Disphyllum caespitosum pashiense and D. c. lazutkini were found. This
complex is assigned to the Polygnathus asymmetricus Zone.

Sobiekur6w. - Small abandoned quarry situated close to Sobiekur6w
village, 0.5 km to S of KielceL-Opat6w road. Very dark, thick-bedded
limestones with abundant large colonies of Alveolites, up to 40 em in
diameter, from the southern part of the quarry are the oldest rocks ex
posed here (dip ca. 300N). Occasionally colonies of Phillipsastraea were
found. Upwards these limestones pass into lumpy limestones with Stroma
toporoidea, numerous Alveolites, Phillipsastraea, Disphyllum wirbelau
ense, large gastropods and ostracods; close to the top of this series, Amphi-
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pora begins to predominate. This series is overlayed by similar lumpy
limestones but with far less abundant fauna. The fossils are commonly
concentrated in well-separated "horizons" in the top parts of particular
beds. Such a "horizon" is met in the uppermost part of Sobiekurow pro
file; here very numerous colonies of Phillipsastraea, accompanied by a few
Stromatoporoidea and one Alveolites colonies were found in life-position.
The authors consider the whole limestone series of Sobiekurow as of Upper
Frasnian age, mainly on the basis of mass-occurrence of Phillipsastraea.

SUDETES

On the area of the Sudetes the corals of the genus Disphyllum are
known to occur in the Frasnian of the Swiebodzice depression at Mokrze
szow and Witoszow (Text-fig. 1, Table 1).

Mokrzeszow. - The quarry at Mokrzeszow, recently described by Gu
nia (1968), the greater part of which is at present flooded with deep water.
Above the water table, alternation of thin-bedded marls and thick- or
thin-bedded limestones is observable. Sometimes limestone forms lenses
surrounded by marls. Colonies of Disphyllum caespitosum pashiense were
occasionaldy found in the Iimestone. Gunia (1. c.) assigned the series ex
posed here to the Upper Frasnian on the basis of the occurrence of Man
ticoceras intumescens and Hypothyridina cuboides.

Witoszow, - In this section, Gunia (1962, pp. 500-502) described two
conglomerate beds separated by shaly-greywacke series with total thick
ness ca 3 m. For our present purpose the upper conglomerate bed is more
interesting as it contains pebbles with Lower and Middle Frasnian fauna;
among others, Disphyllum caespitosum pashiense and D. hsianghsienense
kostetskae were identified here.

SILESIAN-CRACOW ANTICLINORIUM

The Olkusz area (Table 1, Text-fig. 1)

Chechlo.t-> Borehole No BB-18 (Text-fig. 5). - The Devonian rocks re
corded at the depth of 221 up to 413 m (where drilling was stopped) are
represented by alternations of grey, mainly crystalline limestones and do
lomites. The occurrence of Coelenterata is limited to two riders. The older
one, recorded at the depth 361.8-413 m is characterized by Coelenterata
assemblage innumerous in individuals and in species. Individual tetraco
rals of the genus Temnophyllum and weakly branched stromatoporoids of
the genera Amphipora and Idiostroma are represented here. The whole
assemblage, indicates relatively deep-water and not particularly favourable
life conditions. Occurrence of the genus Temnophyllum indicates Upper
Givetian-Lower Frasnian age of this rider.
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The second rider (depth of 285.6-319 m) is characterized by faunal
assemblage far richer in species and more numerous. Here, branchy colo
nies of Stromatoporoidea and Tetracoralla predominate, whereas massive
colonies of Tabulata and Stromatoporoidea are subordinate. Amphipora sp.,
Clathrodictyon sp., Idiostroma sp., Stachyodes verticillata, Stachyodes sp.,
Stromatopora sp., Alveolites sp ., Pterorrhiza berdensis and Disphyllum
cylindricum were found to occur in the whole interval and Disphyllum
caespitosum caespitosum at the depth of 319 m. Distribution of fauna is
more or less uniform for the whole interval, similarly as the quantity and
preservation of the fossils . Particular branches are broken away from co
lonies and some individuals mechanically damaged. Broken-off branches
are randomly scattered. Large fragments of colonies, including Disphyllum
colonies, obtained in cores seem to indicate periods of predominance of
biohermal-type sedimentation.

Borehole No BB-24 (Text-fig. 5). Devonian rocks recorded at depths
from 214.8 to 351 m (end of drilling) are represented by alternation of
limestones and dolomites which passes into dolomitic marls at the top. Coe
lenterata, found only in the lowermost part of the profile, are few, poorly
preserved, randomly scattered. No larger fragments of colonies were noted.
Amphipora sp., Idiostroma sp. and Disphyllum cylindricum were identi
fied.

Borehole No BB-26 (Text-fig. 5). Devonian rocks recorded at the depth
of 195.5 m are represented by grey, fine-crystalline dolomites abundant in
specimens of Disphyllum cylindricum, D. caespitosum, Clathrodictyon sp .
and Idiostroma sp. The core taken from the depth of 211-212 m consists
exclusively of D. cylindricum, the arrangement of branches indicates one
colony. From 213.5 m downward to 370.2 m in depth (the end of drilling)
alternating Devonian limestones and dolomites without Coelenterata were
pierced.

Klucze. - Borehole No BB-746 (Text-fig. 5). Devonian rocks recorded
at the depths from 188.7 m to 652 m (end of drilling), are strongly diffe
.rent ia ted with the predominance of limestones and calcareous marls. Coe
lenterata were recorded in an interval of 224.5-361.8 m. Actinostroma
clathratum, Actinostroma verrucosum, Actinostroma sp. , Amphipora rudis,
Amphipora sp., Athelodictyon sp., Clathrodictyon sp., Idiostroma roemeri,
Idiostroma sp ., Stachyodes verticillata, Stachyodes sp., Syringostroma sp .,
Neostringophyllum sp. and Disphyllum cylindricum were found to occur
in the whole mentioned interval.

Sedimentation of coral-bearing deposits presumably proceeded in the
near-reef facies. This faunal assemblage inhabited shallow-water area,
close to the surf zone, which is indicated by distinct predominance of mas
sive, spherical or encrusting stromatoporoid colonies. Deposition took place
presumably at the base of reef, where broken fragments of branchy co-
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lonies, large amounts of skeleton fragments and occasionally individual
corals were carried. A few small facial changes, characterized by decrease
in abundance of fauna and by its flourishing, are marked in this sedimen
tational cycle. The whole assemblage is characteristic of the Lower Fra
snian.

Borehole No B-743. Coelenterata were found here much deeper than in
the neighbouring boreholes, at the depth of 602-604 m, in dark-grey do
lomites yielding numerous Coelenterata colonies and abundant skeleton
fragments . Actinostroma sp., Stachyodus costata and Disphyllum cylin
dricum were identified.

Borehole No B-570 (Text-fig. 5). Devonian Coelenterata were recorded
in the following intervals: 1) at depths of 416-491 m, in grey fine-cryst
alline limestones with rusty spots and coats around coral branches. Amp
hipora rudis, Amphipora d. ramosa, Actinodictyon sp., Actinostroma sp.,
Clathrodictyon sp ., Idiostroma fililaminatum, Idiostroma sp., Stachyodes
costata, Stachyodes verticillata, Stromatopora sp., and Disphyllum cylin
dricum, were found at depths of 468 and 469 m; 2) at the depth of 520 m,
in light-grey dolomitic limestone, abundant Thamnopora boloniensis was
noted; 3) at depths of 546-552 m, in dark-grey, fine-grained dolomite,
strongly recrystallized specimens of Actinodictyon sp. and Disphyllum
cylindricum were noted. The optimal conditions for the development of
corals, i. e. near-reef facies prevailed during the sedimentation of the lime
stone recorded at the depth of 440-472 m. These limestones are characte
rized by faunal assemblage ,rich est and most strongly diversified, and with
maximal contribution of massive colonies. Coelenterata assemblage indi
cates the Lower Frasnian age of the whole series.

Golczowice. - Borehole No BJ-24. Tetracorals were recorded at a depth
of 235.2-306.5 m, in dark-grey, massive limestone with rusty, or occasio
nally cherry-red spots. Zonodigonophyllum sp ., Disphyllum wirbelauense
regulare n. subsp., Temnophyllum clavatum, Temnophyllum ornatum and
Temnophyllum sp. were identified. The occurrence of Zonodigonophyllum
together with numerous representatives of Temnophyllum indicates the
Upper Givetian age of the assemblage. The shallow depth of occurrence
of Givetian deposits, which commonly are recorded ait much greater depths,
presumably results from tectonic disturbances, typical for this area.

Karniowice (Text-fig. 1, Table 1)

Borehole No IG-4 (Text-fig. 5). Devonian rocks were recorded at depths
of 95.0-300.0 m (end of drilling). The coral fauna richest in number and
species was found in the lowermost part of the profile, at depths 286.7
300.0 m, in light-grey, hard, bituminous limestones. Amphipora d. ramosa,
Clathrodictyon sp., Coenites sp., Idiostroma sp., Stachyodes sp., Stromato
pora sp., Cladopora gracilis, Alveolites sp., Thamnopora boloniensis, Tham-



DISPHYLLUM DE FROMENTEL IN THE DEVONIAN 277

nopora micropora, "Charactophyllum" heterophyllum, Disphyllum cylin
dricum, D. hsianghsienense kosteskae, D. caespitosum caespitosum, Pterorr
hiza berdensis, Pterorrhiza (Pexiphyllum) ultimum, Thamnophyllum ger
manicum and Thamnophyllum unizonatum were identified. Almost all
types of colonies as well as individual corals are represented. Skeletal
fragments are the main component of the rock, the contribution of which
is much higher than that of limy cement; the fragments are randomly
scattered and extremely variable in size; fragments of large colonies pre
dominate. Abundance and taxonomic differentiation of the fauna, as well
as its preservation seems to indicate a near-reef environment. The sedi
mentation presumably took place in talon of reef.

Conodonts found at depth of 291.8 m were identified by M. Chorowska
as Ancyrodella rotundiloba rotundiloba (Lower-Middle Polygnathus asym
metricus Zone = 2.3-4).

Corals appear for the second time in dark dolomitic limestone at depths
of 245-265 m. Branch forms of the genera Stachyodes, Idiostroma, Alveo
lites and Thamnopora predominate.

In the uppermost part of the profile, at depths of 144.5-145.6 m, corals
were found in dark-grey, fine-crystalline, thick-bedded bituminous dolo
mites. The predominance of solitary corals is distinct; fragments of branchy
colonies are far less numerous. Coenites clathratus, "Charactophyllum"
heterophyllum, Pterorrhiza berdensis, Thamnophyllum unizonatum were
identified. Moreover, crinoidal fragments were noted. Quite strong bitumi
nization of the deposits as well as faunal assemblage seem to indicate deep
ening of the sea basin and inadequate aeration. Development of coral
fauna was also impeded by contemporaneous volcanism, which fact is
quite well evidenced.

The occurrence of Ancyrodelle rotundiloba rotundiloba as well as spe
cies of Disphyllum known exclusively from the Frasnian indicate the
Lower Frasnian age of this assemblage.

POMERANIA

Borehole Polanow (Text-figs. 1, 5, Table 1) - A series of grey and grey
greenish sandy marls and limestones yields Devonian corals at the follow
ing depths:
1675-1686.5 m - Clathrodictyon sp ., Alveolites blanki, Pterorrhiza ber
densis, Thamnophyllum kozlowskii and Disphyllum hsianghsienense kos
testkae in the uppermost part of this complex.
1716-1737 m - Pterorrhiza supradevonica, Disphyllum hsianghsienense
kostestkae.
1787-1791 m L- Thamnopora boloniensis, Thamophyllum kozlowskii,
Pterorrhiza supradevonica and numerous Disphyllum hsianghsienense kos
testkae.
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1791-1955 m - mass occurrence of Thamnopora boloniensis; whereas
Thamnophyllum germanicum and Disphyllum hsianghsienense kostestkae
are subordinate.

The Coelenterata assemblage listed above seems to be very characte
ristic, as it comprises the same species as the assemblage of the Polygnathus
as ymmetricus Zone of the Holy Cross Mts, differing only somewhat in
percentage. The Coelenterata assemblage of Polan6w is characterized by
the mass occurrence of Thamnopora boloniensis and the lack or impove
rishment of Stromatoporoidea, which, in contrast, distinctly predominate
in coral faunas of the southern Poland during the Upper Givetian and par
ticularly Lower Frasnian. The assemblage of Polan6w is strongly influen
ced by the nearby land, which results in large supply of sand into the area
of deposition. Stromatoporoids as having higher ecological requirements
could not develop. Some species became dwarfish and present decreased
size and simplified outline of their colonies (e. g. Disphyllum hsianghsie
nense kostetskae), whereas those with the lowest requirements do flourish.
The assemblage is distinctly impoverished but still its particular species
are typical for the lower or middle part of the Polygnathus asymmetricus
Zone (Lower Frasnian) .

Wyszeb6rz 1. - The occurrence of Disphyllum is limited to the interval
2019-2021 m in this borehole profile, to which, therefore, the description
refers. Disphyllum-bearing deposists are developed in the facies of grey
greenish marly limestones. Besides Disphyllum caesp itosum caespitosum,
preserved in the form of broken and crushed branches, small fragments of
ldiostroma sp . were found. As it is mentioned (Text-fig. 6), Disphyllum
caespitosum caespitosum is known to occur in Poland exclusively in the
Frasnian. The lack of other fauna precludes more de tailed age determina
tion.

Koczala 1.- As in t h e case of borehole Wyszeb6rz I , occurrence of Dis
phyllum is limited to one interval, 2680 .1-2686.2 m . The specimens found
were identified as Disphyllum caespitosum caespit osum, but with restric
tion, because it was impossible to make longitudinal sections. This forrm is
accompanied by Phillipsastraea macrommata, Pterorrhiza berdensis, Tabu
lophyllum aff. gorskyi, Temnophyllum sp., "Charactophyllum" sp., Alve
olites sp., Thamnopora boloniensis and Stromatopora sp. The presence of
Phillipsastraea macrommata, according to the authors, establishes the
Upper Frasnian age of this series.

CONSIDERATIONS ON STRATIGRAPHY

The cosmopolitan genus Disphyllum is known to occur from the Em
sian-Couvinian (Strusz, 1961, 1965) to the Upper Frasnian (Table 2) whe
reas its particular species, still being widely distributed, are known from
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narrow time-intervals. Similarly in Poland, the distribution of this genus
is wide in the geographical sense (Text-fig. 1) and at the same time strati
graphically limited (Tables 1, 2, Text-fig. 6) Particular species are short
lived and variable depending of facies. However, the latter does not mean
that the survival of species is directly related to the duration of facies. On
the contrary, the above descriptions of exposures and boreholes show that
nevertheless greater facial changes were marked since the Upper Givetian
to the Upper Frasnian, species of that genus underwent changes. This con
firms the stratigraphical value of these species. The value of them is in
creased by the fact that they are known to occur in biostromes and bio
herms, i. e. in the zoogenic facies, where conodont zonation is not always
possible.

The genus Disphyllum appeared in Poland probably in the uppermost
Givetian. The age determinations of the Devonian limestones at Checiny,
Galezice (Stok6wka hill), Sitk6wka, Radkowice and Sosn6wka are not cer
tain, as neither goniatites nor conodonts were found in these localities. The
rich Stromatoporoidea and Tabulata assemblages, accompanying Disphyl
lum are typical both for the Upper Givetian and Lower Frasnian. Part of
these faunas was recently studied (Stasinska, 1958; Kazmierczak, 1972) but
the problem of their age still remains unsolved. The present authors tenta
tively accepted the Upper Givetian age of these limestones, which is widely
accepted by those studying the Holy Cross Mts area, because disphyllids
by themselves are insufficient for revision of this age determination.

Limestones Hrt:ologicailly similar to these of the Hilly Cross Moo. were
recorded by boreholes in the Olkusz area (Borehole No BJ-24, depth
of 235-306 m). Only tetracorals (D. geinitzi and D. wirbelauense requlare
a. 0.) were identified but relatively rich assemblage of Tabulata and Stro
matoporoidea, very close to that of the Holy Cross Mts, was noted. These
deposits, as in the above case, are assigned to the Upper Givetian.

The maximal distribution of Disphyllum in Poland is marked in the
Lower Frasnian, the deposits of which are well-dated with conodont fauna
of the Middle and Lower Polygnathus asymmetricus Zone. During this
time, Disphyllum is the main component of bioherms and biostromes,
which are numerous over the whole area of Poland.

In the Upper Polygnathus asymmetricus Zone without any visible
change of facies, which remains calcareous, in the Holy Cross Mount
ains and neighbouring areas the extinction of disphyllids is noticed, whe
reas other groups of Coelenterata were developing quite exuberantly. No
one of Lower and Middle Frasnian disphyllid species and subspecies enters
the Upper Frasnian in this region, whereas D. wirbelauense wirbelauense
appears there for the first time in Poland (at Sobiekur6w). From the Upper
Frasnian deposits outside the area of the Holy Oross Mts, D. caespitosum
pashiense was found at Mokrzesz6w (Sudetes) and presumed D. caespitosum
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caespitosum at Koczala (Pomerania). The Iatter subsped fic identification
is not certain and it is possible that in Pomerania as in the Sudetes, Dis
phyllum is represented by the same subspecies, D. caespitosum pashiense.

PROBLEMS OF PALAEOGRAPHY AND MIGRATION

According to some authors (Hill 1940; Wang 1948; Strusz 1961; see
p. 339) representatives of the genus Disphyllum appeared as early as the
Upper Silurian. In fact, there is a striking resemblance between Silurian
genus Entelophyllum Wedekind, and the genus Disphyllum. However,
according to Pedder (1969, p. 253) this similarity undoubtedly results from
homeomorphy.

Philip and Pedder (1967) presented a biostratigraphical subdivision of
Devonian for eastern Austrialia based on conodont and tetracoral faunas.
The first representative of the genus Disphyllum reported by them, D. cf .

Fig. 7. Distribution of the species of the genus DisphyUum in the world.

gregorii, occurs as early as the Counvinian, the Kockeliana Zone, Garra
Formation. In turn, Strusz (1965) suggested the possibility that Disphyllum
appears as early as the Emsian-Couvinian (D. sp. aff. gregorii). Couvinian
disphyllids are known from a few localities in different parts of the world :
Belgium (Tsien, 1970), North Africa, Mediterranean and Uralo-Tien-Shan
regions (Dubatolov & Spasskij , 1970) (Table 2). In the Givetian, Disphyl
lum is already widely distributed. Some species widespread in the Fras-
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man of Europe are already known in the Givetian of the Far East and
Austradia. In the Frasnian, disphyllid fauna becomes still more specifically
differentiated and numerous. On allcontinents except for eastern Australia,
it is represented by thesame or slightly diffening species and subspecies.
A number of Givetian species continue to occur in the Frasnian, as
D. caespitosum, D. kweihsiense, D. hsianghsienense; moreover some new
subspecies appear: D. caespitosum lazutkini, D. c. furcatum, D. hsiangh
sienense kostetskae. AliSO some new species appear: D. cylindricum, D. den
sum, D. verrucosum, D. magnun and others (d. Table 2). The disphyllid
fauna of the "West-European" type is distributed all over the world, from
western Australia to northern Africa and Spain, up to the coasts of the
Arctic Ocean on the north. No faunal provinces may be distinguished for
this period, as even disphyllids of the Pacific part of the North America
bear a remarkable similarity to those known from the Eurasia (Hill, 1957).

Routes of migration.L- The above data, although rather scarce, throw
some light on routes of migration of disphyllid faunas. Although the first
representatives of the genus Disphyllum are known from a few localities
in different parts of the world and migration proceeded presumably along
all possible sea-ways, the senior author suggests migration from east to
west as the principal route. Eastern Australia with its poor Middle Devo
nian fauna (the Frasnian series are lacking) and the Atlantic part of the
North America were presumably isolated from the rest of the continents
characterized by the common disphyllid fauna. Both these isolated areas
have no disphyllid species in common neither with Eurasia nor the western
Australia.

The east-west route of migration is confirmed by the following data:
1) The disphyllid species as D. hsianghsienense, D. kweihsiense and D. cae
spitosum, the stratigraphical range of which is limited to the Frasnian in
Europe, are known to occur as early as the Givetian in the Far East ; the
disphyllid fauna reached Spain not before the Frasnian; 2) Beside the main
route of migration, presumably some shorter routes were used. One of such
seaways was presumably from China in the southern direction to western
Australia, which is confirmed by common or similar species found in both
these regions; 3) The senior author assumes that D. wirbelauense, repre
sented by its two subspecies, D. w. bonae n. subsp. and D. w. regulare n.
subsp., appeared in Poland in the Givetian. From Poland this species mi
grated west to the Rhineland, whence its type subspecies is known from
the Frasnian only; It is as well known in Poland, but only in the Upper
Frasnian; 3) The main center of spreading of Disphyllum faunas was the
Far East, presumably China. From there, the fauna spread west, south and
nort-west to Siberia, and probably along the circum-Pacific way to the
north-western part of North America.

The above assumptions are based on a critical review of the species of
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the genus Disphyllum performed by the senior author (see List of disphyi
loid species and List of not disphyiloid species, Tables 4, 5). World-wide
distribution of Disphyllum is summarized on Text-fig. 7.

CONSIDERATIONS ON VARIABILITY AND TAXONOMY

The morphological variability in the genus Disphyllum is great and
often it is difficult to decide whether a given structure resulted from
adaptation or was genetically conditioned. Tsien (1968, 1970) noted in Dis
phyllum from Dinant and Namur basins of Belgium that structure is
highly dependent on environment. The influence of environment is ex
pressed according to Tsien in the calice structure, thickness and length of
septa, structure of dissepimentarium and tabularium. It is widely accepted
that colony outline also depends on environment. Dendroid colony passing
in subcerioid develops in or close to surf zone, phaceloid beneath it,
whereas weakly branching, dendroidal colonies develop where there is a
supply of terrigenous matter (Polanow). According, to the senior author,
although the variability is high, septal index together with structural
pattern of skeleton interior may be accepted as constant criteria for spe
cific identifications. The mean value nld may be calculated on the basis of
the graphs of septal number at paeticular corallite diameters for a given
colony. Such graphs obtained for D. hsianghsienense kostetskae is given in
Text-fig. 21, and for a few other species - in Text-fig, 25. It follows from
these graphs that there is a certain number of corallites of two species,
having the same number of major septa, e.g. D. caespitosum and
D. hsianghsiense kostetskae occasionaldy have 24 major septa. It a180 hap
pens that graphs for two species completely overlap, e .g. the graph for
D. cylindricum completely falls within the range of the graph for D. hsian
ghsienense kostetskae (Text-fig. 25).

If this is the case then the second feature equally important as the
septal index, i.e, structural pattern of corallite interior, is applied to speci
fic identification. The basic structural features of particular species are as
follows: 1) univerticilate dissepimentarium and complete, flat tabulae
for the group of D. wirbelauense Pickett, 2) poliverticilate dissepimen
tarium and tabularium consisting of axial and periaxial tabulae ; axial ta
bulae flat, convex - for the group of D. caespitosum; 3) poliverticilate
dissepimentarium is also found in D. hsiangsienense, which species is cha
racterized by incomplete tabulae, narrow axial tabellae with auxiliary
tent-shaped plates along their margins; these auxiliary plates result in
apparent depression of axial part of corallite.

Subspecies are characterized by dominant septal index identical and
similar structural pattern of the interior as that of the nominal subspecies.
The differences are confined to some skeletal elements, D. wirbelauense
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wirbelauense is characterized by short thick septa, whereas attenuation of
tabular parts of the septa is typical for its Polish subspecies: in D.w. bonae
n, subsp. the septa are very thin, straight, and in D.w. requlare n. subsp, 
filamentous and slightly bent, almost regressive. In D. caespitosum group
some changes in the pattern of axial tabellae take place: tabellae of the
nominal subspecies are flat-convex, in D.c, pashiense they are arranged
in sets, comprising 5 axial tabellae in extremal cases, in D,c. lazutkini they
are high-convex, trapezoidal. For the tabellae of the latter type the term
"Lazutkini type" is suggested by the senior author.

D. hsianghsienense kostetskae is characterized by auxiliary tent-shaped
plates along tabella margins. Occasionally these plates may be semicircular
in outline which results in cystiphydloid shape of cora'llite in 'longit udinal
section. Although both D. hsianghsienense kostetskae and D. eylindrieum
have the same number of dominant major septa, 22, the specific rank of
the name cylindricum proposed by Soshkina (1939) is regarded as valid
in view of the existing differences in structural pattern of the interior.
In contrast to the apparent depression of axial part of tabularium in
D.h. kostetskae, the tabulae in D. eylindricum are flat and often complete.

Comparison of morphological features of particular species of the genus
Disphyllum from Poland is given in Table 3.

BLASTOGENY

It was found that the representatives of the genus Disphyllum studied
reproduced by lateral budding only. Two out of four types of lateral bud
ding related to the width of dissepimentarium, distinguished by Jull (1965),
were noted, i.e.: type II - specimens with narrow dissepimentarium, in
which whole septa and dissepimenta of the budding sector undergo
changes during the budding, and type III - specimens with wide dissepi
mentarium, in which only peripheral structures of the budding sector
undergo changes. The above changes, according to the junior author, are
not important for systematics, because they appear independently in dif
ferent species and also in different genera from various epochs. They were
stated lim the present paper in Devonian corals. Previously JuH (Lc.) found
them in Lower Carboniferous and Fedorowski (1965) in Lower Permian
ones.

The budding, conversely than in the majority of the genera studied
in this respect, may be regarded merely as one of the secondary diagnostic
features for the genus Disphyllum. It seems, however, that it is occasion
ally diagnostic for particular species of this genus.

All species and supspecies studied may be divided into two groups:
1) Disphyllum geinitzi, 2) all other species. These groups differ in: a) bud
of D. geinitzi inherits from parents corallite only peripheral parts of septa,
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Table 3

Comparison of features of the Disphyllum species in Poland

I
i
I

Species and subspecies Shape of
corallum

n/d
Dominant

n/d

i Number of I Number of I
I di . t : tabulae per ,

I
· issepimen I I

, 5mm I
ranges I I

, of the height!

Periaxial
tabellae

Tabulae Stereozone

5. D. kweihsiense Yoh

2. D. wirbelauense bonae n. subsp.
- --- - - - - ---

22/8

lackingmostly completerare
vesiculate

vesiculate 1 incomplete, "Iazutkini" type non continuous
concave of tabellae

,
- - - - - - --

4-8

16-29

i I I, , ,
10 i rare plates I complete, rhomboidal : continuous I

. '--- -- - - i_ _ -- - - - . - - --- - - . - - - - - __ ._ ' . I
: 10-16 i rare plates i complete, flat and convex !-::-n-:;ntinu~-:: -I
--- -. - - ------- - 1- - - -- - - - - , - ---- I

7-15 ; lacking , complete, flat continuous '

1-3

1-2

20/8

24-9

23/8-9

18-21 /8-10

20-24/4-9

20-27/13

i
23-25/8.5-9.6 i

18-27/4-14

. : -~--- - - - - --

1. D. wirbelauense wirbelauense Pickett i subphaceloid

I dend~~ _
I

3. D. wirbelauense regulare n. subsp. I phaceloid

4. D. geinitzi Lang & smit~---- -I pha~~;i~ --

!---- -- - - i- - - -- ~

subcerioid

6. D. hsianghsienense kostetskae (Sosh- subcerioid
kina)

I - ---~---~-
I 10. D. caespitosum lazutkini (Ivanija)

-!---- - ._- -

3-6 vesiculate incomplete, tabellae with cape- non continuous
like accessory plates

- --- - i--- I
6-12 often complete, flat continuous, rarely

incontinuous
- ------

3-11 i vesiculate incomplete, flat or convex lacking
-- - - - -- - --- -- - _ . _ --- - - -- ~

9-11 vesiculate incomplete, systems of convex lacking
tabellae

14-17 concave incomplete tabellae of the "Ia- lacking
zutkini" type

2-5

22/8 1-3

. - - - ~ - -- - - - ~

25/10-11 1--4

25/11-12 1-5

25/11 1-3

22/9-10

25-27/6-12

21-29/8--16

19-30/6-16

18-26/6-15

19-26/6-13I dendroid

I phaceloid

i -s~~phaceloid9. D. caespitosum pashiense (Soshkina)

8. D. caespitosum caespitosum (Gold fuss)

7. D. cylindricum (Soshkina)
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a fact which was also stressed by Rozkowska (1960), whereas in all other
species it inherits also inner parts of septa; b) bud of D. geinitzi is se
parated by fragmentary epitheca and not septotheca as in the case of all
other species. The fact that the bud inherits peripheral parts of septa
from parent corallite is common for both these groups.

The above differences are described in more detail in discussion on
budding of particular species and may constitute the basis for determin
ing the relationships within this genus. It seems that although D. geinitzi
is known from the same tdme-Interval as D.w . bonae n. subsp. and D. w.
regulare n . subsp., and often even from the same locality, it is closely
related neither to these nor to other Polish species of Disphyllum. Presu
mably D. geinitzi represents a side-branch, with an obscured affinity. At
the same time it may be assumed tha:t, adthough there are a distinct diffe
rences in morphology, both D. wirbelauense bonae n.subsp. and D.w. regu
lare n.subsp. are very close to Frasnian species of Disphyllum with wide
dissepimentarium. This affinity ds confirmed. by two important features in
common for both these groups,' i.e. inheritance of peripheral and middle
parts of septa of parent corallite by bud; and 2) separation of bud from
parent corallite primarily by septotheca forming a distinct, permanent
wall. Epitheca originated not before descendant corallite developed all
primary specific features.

MICRosrnUCTURE

The microstructure of the genus Disphyllum has not hitherto been
studied in detail. Some observations were given by Strusz (1965), Pickett
(1967), Jell (1965) and Sorauf (1971). Here, the senior author presents her
observations based on Polish material. The microstructure was studied
in thin-sections in transmitted light, under binocular with 25-fold magni
fication.

Disphyllum belongs to the most primitive representatives of the super
family Philipsastraeiceae. Its completely laminar septa are devoid carinae
but covered with knobs sporadically distributed over their lateral sur
faces. Trabeculae are monacanths almost vertically orientated (with up to
30° deviation) close to calice margin. Downwards, near the proximal end
of corallite, trabeculae are almost horizontally orientated (with an angle
with the vertical ca. 70-80°). Thus the whole set of trabeculae
forms almost a half-fan in longitudinal section of septa (Strusz
1965, p. 524). In the material studied, such a half-fan is distinct in the
specimen of D. caespitosum lazutkini (PI. III, Fig. 3; PI. XI, Fig. 10). Mo
nacanths closely adjoin one another being separated by a dark line; their
subaxial ends result in dentate appearance of septa margin (PI. XI, Fig. 3).
Monacanths measured in longitudinal section are variable in width, rang-
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ing from 0.2 mm in D. geinitzi and D. wirbelauense bonae n. subsp. to
0.3 mm in D. caespitosum lazutkini and D. kweihsiense. Trabeculae are
formed of sclerodermites with dark calcification center and calcite fibrils
orientated towards sides and axis of corallite (PI. XI, Figs. 3, 9). The
number of monacanths is increased by fission (D.c. lazutkini in PI. XI,
Fig. 9). Besides trabecular structure, lamellar structure which results from
basal secretion according to Schouppe & Stacul (1966) is marked in lateral
parts of septum. This may be noted in the specimen of D.c.lazutkini fi
gured in PI. XI, Fig. 9: in the lower part of the specimen's septum, arcuate
monacanths arranged in half-fan may be observed; in the upper part of
the septum, they are obscured by coat wieh lamellar structure. Similar
coat was found on the lateral surface of septum in D. caespitosum (PI. XI,
Figs. 5, 6). In the transversal section it may be noted that the wall con
sists of two layers closely adjoining one another; narrow dark epitheca
(0.1 mm thick in D. geinitzi, 0.06 rom thick in D.h. kostetskae) and la
mellar-fibrous wall (0.3 mm thick in D.c. caespitosum, 1.2 mm thick in
D. wirbelauense regulare). In the lamellar-fibrous wall, sharp ends of
lanceolate septa are set. When such a sharp end reaches epitheca, a septal
groove is formed (e.g. in D.c. caespitosum); this relationship is confirmed
by the lack of septal grooves in the cases when sharp septal ends do not
reach epitheca (e.g. in D. hsianghsienense kostetskae). Septa may pene
trate the wall slightly (D. cylindricum; PI. XI, Fig. 8) or deeply (PI. XI,
Fig. 10). In the case of D. wirbelauense regulare n. subsp. peripheral parts
of septa are so widened that they are contiguous and form septotheca
(PI. XI, Fig. 1); they are spindle-shaped in outline and the lamellar wall
squeezes in between thick ends of septa in the form of wedge-like pro
jections. In all other corallites studied, except for D. cylindricum,septa are
isolated from one another. In D. cylindricum, where dissepimentarium
is univerticilate, septotheca originates in some places.

Septa of the genus Disphyllum are commonly cuneate, i.e, widened in
the peripheral part and narrower toward the axis. This widening is caused
by sclerodermite fibrils elongated towards the sides (B. cylindricum; PI.
XI, Fig. 8). The septa are usually bicuneate, because they become thicken
ed for the second time when passing through the thick-walled periaxial
circle of dissepiments (PI. XI, Fig. 8). Inner wall results from accumulation
of sclerenchyme on septa and dissepiments; thus an apparent inner septo
theca is formed. In D. caespitosum lazutkini (PI. XI, Fig. 10) and D. wir
belauense regulare n. subsp. in the transverse section, a dark or light tra
becular line and fibrils spreading to the sides may be noted in septum
axis (PI. XI, Fig. 1). Septa are directed straight to the axis; occasionally
they are bent or lapped round the axis.

Lateral septal margins of numerous Polish representatives of this genus
are covered with knobs. The knobs are weekly developed when septa are
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Table 4

LIST OF DISPHYLLOID SPECIES

No Species Author Locality Age

Great Britain

Cyathophyllum caespitosum Goldfuss, M. Edw.-H., I Torquay, New- Devonian
1826 1851, p. 384 i ton, Plymouth

1853, p. 229
Disphyllum goldfussi (Geinitz, Lang&Smith, N. Devon Frasnian/
1846) = D. caespitosum (Goldfuss) 1935, p, 568 Givetian

2 Cyathophyllum aequiseptatum M. M. Edw.-H ., I1fracombe Devonian
Edw.-H ., 1851 1851, p. 389 Devonshire

1853, p. 232
Disphyllum aequiseptatum (M. Lang&Smith, Sommerset Frasnian/
Edw.-H ., 1851) 1935, p . 571 N . Devon Givetian

3 D. caespitosum var . = D. hsianghsie- Middleton Devonshire Frasnian
nense kostetskae (Soshkina, 1941) 1959, p. 152

France

Disphyllum goldfussi (Geinitz, I Lang&Smith Boulonnais Frasnian/
1846) = D. caespitosum (Goldfuss, 1935, p. 569 Pas de Calais Givetian
1826)

Belgium

Disphyllum goldfussi (Geinitz, Tsien 1970, Gerpinne Frasnian
1846) = D . caespitosum (Gold fuss, p. 164 F2d
1826)

2 D. aequiseptatum (M. Edw.-H., 1851) ibid., p. 168 Mont d'Haurs Givetian
Gid

3 D . virgatum (Hinde, 1880) ibid., p. 166 Couv in Frasnian
Fie

4 D. geinitzi Lang&Smith, 1935 ibid., p. 167 Seloignes Givetian
Gib

5 D. crassiseptatum Tsien, 1970 = D . ibid., p. 175 Senzeille Frasnian,
kweihsiense Yoh, 1937 F2g, i

6 D. gradatum Tries, 1970 = D. cylin- ibid., p. 178 Rochefort Frasnian
dricum (Soshkina, 1969) F2d

7 D. kostetskae (Soshkina, 1949) = D. ibid., p. 170 Gerpinne Frasnian
hsianghsienense kostetskae (Soshkina, F2h
1949)

8 D. hilli Tsien, 1970 = D. caespitosum ibid., p. 174 Arche Frasnian
lazutkini (Ivanija, 1953) F2c

9 D. couviniense Tsien, 1969 Tsien,1969 Couvin Couvinian
p. 56 Co2b

10 D. pusillum Tsien, 1969 ibid., p. 56 Couvinian
Co2d

II D. virgatum simplex Tsien, 1970 Tsien, 1970 Hotton Frasnian
p. 167 Fie

12 Disphyllum sp. I = D . wirbelauense ibid., p. 179 Sautour Frasnian
n. subsp. F2i
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cont. table 4

No Species I Author Locality Age

Rhine Region

1 Cyathophyllum caespitosum Goldfuss, I Goldfuss, Bergisch Glad- Frasnianj
1.826 1826, p. 60 bach, Bensberg Givetian

Birenheide
1969, p. 38

I " "Disphyllum goldfussi (Geinitz 1846) Lang&Smith
" "= D. caespitosum (Gold fuss, 1826) 1935, p. 568

2 Disphyllum wirbelauense Pickett , 1967 Pickett, WirbelaujLahn L. Frasnian
I 1967, p. 47 to I

Harz Mountains

1 Cyathophyllum caespitosum Gold fuss, Roemer 1.855 Riibeland, Frasnian
1826 = D. hsianghsienense kostestkae p.29 Grund
(Soshkina, 1949) Frech 1885,

(partim)

Moravia

1

I
Schliiteria emsti Wedekind, 1922 = D . I Kettnerova I Celechovice I Givetian
caespitosum (Goldfuss, 1826) 1932, p. 52

Austria

1

I
D. caespitosum (Gold fuss, 1826) = D' I Fliigel, 1956

I
Miihlbacher

I
"hsianghsienense kostestkae (Soshki- p. 7 Kogel, Graz

na,1949)

Spain

1 Cyathophyllum caespitosum Gold- I Baroois, 1882 Asturia U. Frasnian
fuss = D.caespitosum (Goldfuss, 1826)1 p.518 Candas

2 D. geinitzi Lang & Smith, 1935 Altevogt, 1963 Pineres Frasnian
p.570 Asturia

3 D. caespitosum cylindricum (Soshki- ibid., p. 23
" "na, 1939) = D. caespitosum pashien-

se (Soshkina, 1939)
4 D. lazutkini (Ivanija, 1953) = D. ca- ibid., p. 20 Candas

"espitosum lazutkini (lvanija, 1953) Asturia
5 D.caespitosumfurcatum Altevogt, 1963 ibid., p. 21

" "6 D. rugosum magnum Altevogt, 1963 = ibid., p. 19 Playa de Car- U. Frasnian
= D. magnum Altevogt, 1963 ranques Asturia

North Africa

1 D. caespitosum breviseptatum (Frech, Semenoff-Tian- Chenoua Frasnianj
1886) = D. caespitosum (Gold fuss, Chansky, 1961 Algeria Givetian
1826) p.296)

2 Disphyllum sp, = D.kweihsienseYoh, ibid., p. 297 " " "
1937

3 Disphyllum caespitosum (Goldfuss, ibid., p. 294
" " "

1826) = D. caespitosum lazutkini (Iva-
nija, 1953)
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cont. table 4

Species Author Locality Age

USSR

Megaphyllum pashiense Soshkina,
1.939 = D. caespitosum pashiense
(Soshkina, 1.939)

Cyatophyllum caespitosum Goldfuss,
1826 partim = D. caespitosum (Gold
fuss, 1826)

D . emstiWedekind, 1922 = D. caespi
tosum (Goldfuss, 1826)
Megaphyllum pashiense Soshkina,
1939 = M. katavense Soshkina,
1939 = D. caespitosum pashiense
(Soshkina, 1939)

Schluteria lazutkini Ivanija, 1953
= S. typica Ivanija, 1953 = S. stria
ta Ivan ija, 1953 = D. caespitosum
lazutkini (lvanija, 1953)
D. lazutkini (Ivanija, 1953) = D.
caespitosum lazutkini (Ivanija, 1953)

Frasnian

Frasnian

"

Frasnian

Givetian

Frasnian/
Givetian

Givetian

Ural

Kuz-Bass

Ural, Kuz-Bass

Bajanaul

Kuz-Bass,
Altai-Sajan

Ural

Kuz-Bass,
A1tai-Sajan
Kuz-Bass

Kuz-Bass

"

" I
Armenia, Timan
Russka Plat
forma
Russka Plat
forma, Timan
Russka Plat
forma

Timan Armenia

Russka
Platforma
Kolyvan,
Tornsk
Kuz-Bass

Soshkina, 1939
p. 16
Spasskij, 1955
p. 136
Soshkina, 1.939
p.29

Soshkina, 1949
p.148
Soshkina, 1.952
p. 100

Ermakova, 1960
p. 7
Soshkina, 1952
p.loo
Ermakova, 1960
p. 7
Ivanija, 1953
p.26
Bulvanker, 1958
p. 129
Ivanija, 1965
p.2l)

Peetz, 1901
p.203
Lebedev 1902,
p.70
Kaplan 1959,
p.21
Soshkina, 1939
p.14
Degtiarev
1951, p. 9
Soshkina, 1952
p . 105
Ivanija, 1953p.31
Bulvanker
1958, p. 187
Ermakowa
1960, p. 6
Besprozvannych
1964, p. 75
Ivanija, 1965
p .208

verrucosa Soshkina,
verrucosum (Soshkina,

Disphyllum pashiense (Soshkina,
1939) = D . caespitosum pashiense
Soshkina, 1.939)
Megaphyllum cylindricum Soshkina,
1.939=D. cylindricum (Soshkina, 1939)
Schliiteria emsti Wedekind, 1.922 =
= D . cylindricum (Soshkina, 1.939)
Sch/iiteria emsti Wedekind, 1922 =
= D. hsiangsienensekostestkae (Sos
hkina, 1949)
Schlliteria kostestkae Soshkina,
1949 = D. hsiansgsienensekostestkae
(Soshkina, 1949)

Schluteria
1952 = D.
1952)

3

5

4

6

2
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~-- ---- - -----;- -- - - -
cont. table 4

- - - -- - - - -

No Species Author Locality Age
- - '--- - - - - - - - - - - - - - ._ ---''--- -

Asia (U.S.S.R excluded)

Hadshin Anti
taurus

Kwangsi , China Frasnian
Givetian

2

3

4
5

Cyathophyllum ceaspitosum Gold
fuss, 1826 = D. hianghsienense Yoh,
1937

, C. (Thamnophyllum) sp. = D. cylin
i dricum (Soshkina, 1939)
i C. (Fascicularia) caespitosa var . bre
i viseptata (Frech, 1855) = D. hsian
. ghsienense kostetskae (Soshkina,

I 1949)
i D. goldfussi (Geinitz, 1846) = D .

hsianghsienense kostetskae (Soshkina,
1949)
Di liumaense Yii, 1947
D. varium kweihsiense Yoh, 1937

Penecke, 1904
p.146

Reed,1922
p. 14

II Yabe & Haya
saka, 1920

: pl . VIII, Fig. 7

Ma, 1937,
p.l0

Yii, 1947
Yoh,1937
p.61

Chitral

Shechuan,
S. China

Givetian

D. kweihsiense Yoh, 1937
6 D. goldfussi hsianghsiense Yoh, ibid., p . 63

1937 = D. hsianghsienense Yoh, 1937

West Australia

2

3

4

5

6

Cyathophyl/um depressum Hinde,
1890 = D. depressum (Hinde, 1890)
D. depressum (Hinde, 1890)
D. goldfussi (Geinitz, 1846) = D.
caespitosum (Goldfuss, 1826)
Cyathophyllum virgatum Hinde,
1890 = D. virgatum (Hinde, 1890)
D. virgatum (Hinde, 1890)

D. virgatum variabile Hill,1954 = D.
hsiangsienense Yoh, 1937
D. virgatum densum Hill , 1954 = D.
densum, H ill, 1954
D . curtum Hill, 1954

H inde, 1890
p . 195
Hill, 1954 p . 7
ibid., p. 7

Hinde, 1890
p . 194
Hill, 1954
p. 7
ibid., p. 7

ibid., p. 7

, ibid., p, 7

West-Kimber
leys

Carnarvon
Basin
West Kimber
leys

Devonian

Givetian
Frasnian/
Givetian
Devonian

Frasnian/
Givetian
Givetian

East Australia

2

3

4

Campophyllum gregorii Etheridge
1892 = D. gregorii (Etheridge, 1892)
D. cf, gregorii (Etheridge, 1892)

D. goldfussi (Geinitz, 1846) = D .
caespitosum (Gold fuss, 1826)
Amaraphyllum amoenum Pedder,
1969 = D. amaonum (Pedder, 1969)

Etheridge,
1892, p. 60
Hill, 1942 p. 1.51
Strusz 1965
p.537
Hill 1954,
p.l08
Pedder, 1969
p.252

Queensland

Garra Forma
tion N .S.W.
Waratah
Bay Victoria
Timor Lime
stone N.S.W.

Givetian

Couvinian

Givetian
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cont. table 4
-~--- --- - - - -~----

I
No Species Author Locality Age

I~ ...._- ---~~.

North America I

I
Disphy/lumfasciculum Meek, 1877 = Meek,1.877 I Nevada Frasnian I

= D.fasciculum (Meek, 1877) I (Pedderin
I
1

litt.)

2 Cylindrophyllum floydense Belanski, lova Frasnian
1928 = D.floydense (Belansky, 1928) Belansky, 1928 (Oliver in

litt.)

3 D. lonense Stumm, 1938 Stumm, 1.938 Nevada Frasnian/
p.481 Givetian

4 ?D. nevadense Stumm, 1939 Stumm, 1939 Nevada Frasnian
; p .63 (Pedder in

litt.)

5 ?D. catenatum Smith, 1945 i Smith, 1945 Mackenzie Riv- Frasnian
1 p.21 er Region

6 D. compactusEhlers & Stumm, 1949 Ehlers & Stumm, Traverse Group Givetian
1 1949 p. 22 Michigan (Cylindro-
i phyllum

_ ._ - - -
Oliverinlitt') r

Table 5

LIST OF NOT DISPHYLLOlD SPECIES

~I--- -specie-s- - i Author

1- - -- - -- ---- - ------ .-- .-

Locality
Age

Remarks

2

3

4

5

6

Disphy/lum (Phace/lophyllum)
caespitosum (Goldfuss, 1826)
Disphyllum sp. aff. caespito
sum (Goldfuss, 1826)

I Disphyllum goldfussi (Geinitz, .
i 1846)

Disphyllum sp.

Disphyllum sp . A

I Disphyllum sp . B
I

Great Britain

Tailor 1950 Plymouth
p . 186 Givetian
Scrutton Hudleigh
1965, p. 104 i Givetian
British Pa- South
laeozoic fos- j Devon
sils 1964 :1 ?Givetian
PI. 32, Fig. 5 I
Middleton I Devonshire
1959, p. 152 1 Frasnian
Fagerstrom i
1961, p. 14
ibid., p, 14

= Thamnophyllum

carinated septa

herringbone dissepiments

minor septa reduced

Acinophyllum mclareni
Oliver (pers. comm.)
Cylindrophyllum Oliver
(pers. comm.)

La Ville De I solitary coral Semenoff
d'Ardin I Tian-Chansky (pers. com.)
Givetian

France

Cyathophyllum (Disphyllum) I Le Maitre
goldfussi (Geinitz, 1846) , 1937, p, 108

2 Cyathophyllum (Disphyllum) ibid., p. 107
virgatum (Hinde, 1890)

'- - - '-----
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cont. table 5

No Species Author Locality
Age

Remarks

2
3

IDisphyllum fascicularis (Sosh
kina, 1939)

IDisphyllumgrabauiTsien, 1970
I Disphyllum sp, 2

Belgium

Tsien, 1970,
p.l71

ibid., p. 170
ibid., p, 179

Sautour
F2i
Arche F2d
Frasnian F2c

carinated

herringbone dissepiments
carinated

North Africa

I Disphyllum rugosum

Ikind, 1922)
(wede-I Semenoff

Tien
Chansky

I 1961, p, 295 ,

U.S.R.R.

Chenoua
Algeria
Frasnian/
Givetian

I carinated

Disphyllum caespitosum (SOSh-1 Ivanija I
kina, 1939) 1965, p. 209

Kuz-Bass
Frasnian

I

three-order septa = Pseu
dostrlngo-phyllum Soshki
na, 1939

Asia (U.S.R.R. excluded)

I carinated

i
Iminor septa contratingent

Iherringbone dissepiments

I . di carinate
Inomen nudum

i three-order septa

Disphyllum cf. goldfussi (Gei- \ Wang, 1.948' 1 Yunnan
nitz , 1846) p. 7 Givetian

D . caespitosum emsti (Wede- Flugel, I Feke Anti-
kind, 1922) 1961, p. 382 1 taurus

Givetian
D . liumaense vu, 1947 Fontaine, Bac Son

}961, p. 96 ! Givetian
ibid. , p. 97 I "
Wang, 1948 1 Yunnan
p. 7 Givetian
Schouppe, I Chitral
1965, p. 22 I Frasnian

2

3 I
4 II Disphyllum sp.
5 D. siluriense Wang, 1948

6 I D. caespitosum tricyclicum
I Schouppe, 1.965

East Australia

2

3

4

5

Disphyllum robustum
(Etheridge, 1898)

D . gemmiforme (Etheridge,
1899)

D. arundinaceum (Lonsdale,
1845)
D . sp , aff, floydense (Belan
ski,1928)
D . praecox Hill, 1940

Hill, }942
p. 150

HilI,194O
p.259

Hill , 1937
p.147 .
Stru sz, 1.961
p. 339
HilI,194O
p.398

Tamworth
District
N.S.W.
Couvinian
Murrum
bidgee
N.S.W.
Givetian
N.S.W.
Devonian
N.S.W.
Ludlow
YassBown-

I
, ing District

Silurian

lateral processes = Syna
ptophyllum Simpson, 1900

Zelolasma Pedder, 1963

lateral processes = Sy

naptophyllum Simpson, 1900
rhabdacanthine trabeculae
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cont. table 5

Remarks

septa interfingering axially

Pedder,

fan- shaped trabeculae
axial structure

horse shor dissepiments =
= Thamnophyllum Penecke

carinated

I Chalcidophyllum
1963

I
Locality

Age

I Wellington

I
District

. Koblencian
Buchan
District
Victoria
Givetian
Couvinian
Coopers
Creek
Formation

I
II Victoria

ibid ., p. 177 "

l:.West Australia

Hill, 1954 West Kimber-
p.22 leys U. Pil

lara Limesto
ne Frasnian I

D. cognatus Philip, 1962

Disphyllum intertextus Hill,
1954

10

No I
Species I Author

~ mesa Hill, 1942 Hill,1942
p. 185

7 D. angu/are Hill, 1950

I
Hill,I950
p, 141

i I
8 D. spe/aeanum Hill, 1950 ibid., p. 1.41
9 D. incongruum Philip, 1960 Philip, 1960

p. 179

North America

cyathophylloid

thamnophylloid

minor septa lacking

Temophyllum Walther,
1928

peripheral offsets (Oliver
in Iitt.)

I
Cylindrophyllum Simpson,
1960 (Oliver in litt .)
carinated

R ampar ts
Limestone
Givetian
Peace River Dendrostella Glinski
Region (Oliver in Iitt.)
Givetian
Callaway
Limestone
Givetian
Nevada
Givetian
Calvinaria
AlbertusZo- '
ne Frasnian
Nevada
Frasnian
Mackenzie
River
Frasnian
Kwataboak- I not disphylloid (Pedder
agan in Iitt.)

Couvinian I
Mackenzie herringbone dissepiments I

D istrict I
Givetian
Jeffersville
Givetian

McLaren,
1964 p.7

Cranswick&
Fritz, 1958

ibid.,
Cart 147
Smith,1946
p.23

Stumm, 1938
p.480
Stumm, 1955
Cart 132

Stumm 1935
Cart 130

Warren &
Stelck, 1956

Lenz,1961.
p.501

I Stumm, 1965

I

D. callavaense Bransen, 1924

D. salicis McLaren, 1964

D. occidens Stumm, 1938

D. nevadense Stumm, 1939

D. synaptophylloides

D. dyeri Cranswick & Fritz,
1958

D. co/emanense (Warren,
1938)

I
D. (Synaptophyllum) camselli
Smith,1945

I Disphyllum goldfussi (Geinitz,

1

1846
)

D. disjunctus (Whiteaves,
1891)

8

9

6

7

3

5

4

2

10

3 Acta Palaeontologica nr 3n2
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thin (PI. XI, Fig. 10), and prominent when septa are thick (PI. XI, Fig. 8);
they were not found in the case of D. wirbelauense regulare n . subsp .
(PI. XI , Fig. 1), characterized by short septa. These knobs result from
translocation of sclerodermites from axial line to the sides of septa. The
senior author does not regard the knobs as carinae and shares Jell's (1969,
p. 53) viewpoint that carinae develop in the presence of rhipidacanths, i.e,
complex trabeculae, common in the family Phillipsastraeidae, similar to
yeard-arm carinae of Heliophyllum (Smith 1945, p. 5). There is one more
type, zig-zag carinae (Lang 1925, p. 429) which arises when single trabe
culae do not adjoin one another in a regular way but are set in alternate
line. Such permanent structures, regular in occurrence, are of taxonomical
importance. However, knobs in Disphyllum occur sporadically and are
randomly distributed; thus they cannot be considered a diagnostic feature.
In the case of Schlilteria rugosa Wedekind, 1922, carinae are weakly pro
jecting but regularly spaced and distinct in transversal section. According
to the senior author, S. rugosa does not belong to the genus Disphyllum.

SYSTEMATIC DESCRIPTION

Order Rugosa
Suborder Streptelasmatina Wedekind, 1927

Superfamily Phillipsastraeicae Roemer, 1883
Family Disphyllidae Hill, 1939

Genus Disphyllum de Fromentel, 1861
(Type species: Cyathophyllum caespitosum Goldfuss, 1826)

Synonyms:

1826. Cyathophyllum ; G. A. Goldfuss, Petrefacta.., p. 54, partim.
1846. Cladocora; H. B. Geinitz, Grundriss.., p. 569.
1873. Cyathophyllum; W. N. Dybowski, Monographie.., p. 416, partim.
1893. Cannophyllum ; E. J. Chapman, On the corals..., p. 39.
1896. Fascicularia; G. Giirich, Das Palaeozoicum..., p. 167, partim.
1922. Schlilteria; R. Wedekind, Beitrage zur Kenntniss..., p. 3, partim.
1939. Megaphyllum; E. D. Soshkina, Verchnedevonskie korally..., p. 14, 16.
1971. Amaraphyllum; A. E. H. Pedder, An interim..., p. 252.

non 1922. Pseudostringophyllum ; E. D. Soshkina, Verchnedevonskie..., p, 36.
non 1941. Ceratinella ; E. D. Soshkina, p. 36.

Species assigned: Cyathophyllum caespitosum Goldfuss, 1826; Cladocora goldfussi
Geinitz, 1846; Cyathophyllum aequiseptatum M. Edw.-H., 1853; D iphyphyllum fasci
culum Meek, 1877 (according to Pedder); Cyathophyllum virgatum Hinde, 1890; Cam
pophyllum gregor ii Etheridge, 1899; D iphyphyllum robustum Etheridge, 1899;
Schlilteria ems t i Wedekind, 1922; Cylindrophyllum floydense Belanski, 1928; Disphyl
lum geinitzi Lang & Smith, 1935; D. v arium kweihsiense Yoh, 1937; D. goldfussi
hsianghsienense Yoh, 1937; D. lonense Stumm, 1938; D. nevadense Stumm, 1939
(according to Pedder); Megaphyllum pashiense Soshkina, 1939; M. katav ense Soshkina,
1939; M. cy lindricum Soshkina, 1939; Disphyllum compactum Ehlers & Stumm, 1940
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(according to Pedder); Schliiteria ko stetskae Soshkina, 1949; S. verrucosa Soshkina,
1952; S. lazutkini !vanija, 1953; S. striata Ivaniia, 1953; S. typica !vanija, 1953; Dis
phyllum virgatum densum Hill, 1954; D. virgatum variabile Hill, 1954; D. curtum
Hill, 1954; D. caespitosum cylindricum Altevogt, 1963; D. rugosum magnum Altevogt,
1963; D. caespitosum furcatum Altevogt, 1963; D. synaptophylloides Stumm, 1965;
D. wirbelauense Pickett, 1967; D. pusillum Tsien, 1967; D. couvinense Tsien, 1969;
D. crassiseptatum Tsien, 1970; D. grabaui Tsien, 1970; D. gradatum Tsien, 1970;
Amaraphyllum amoenum Pedder, 1971 D. wirbelauense bonae n.subsp.; D. w. regulare
n.subsp..

According to the senior author all species attributed to the genus Dis
phyllum, which are not listed above, do not belong to this genus (see also
List of not disphylloid species pp..., Table 5).

New diagnosis. - Dendroid, phaceloid and subcerioid corals with epi
theca; no solitary corals; budding intracalicinal; septa of two orders: major
septa not reaching the axis, minor septa shorter; all septa complete with
smooth margins, feebly knobbed (no yard-arm and zig-zag carinae); dis
sepimentarium narrow to wide; dissepiments uniform (horse-shoe, Ions
daloid and herringbone dissepiments lacking); no axial structure; tabu
larium uni-bi or triserial: septa with coarse monaeanths, parallel and hori
zontal or forming half-fans.

Disphyllum wirbelauense Pickett, 1967

1967. Disphyllum wirbelauense Pickett; J. Pickett, Untersuchungen..., p. 47, Text 
fig. 12, PI. 6, Fig. 25a, b.

Revised diagnosis. - A Disphyllum with septal index 22-2717-14,
with short septa, 1 circle of dissepiments and commonly with stereozone;
tabulae continuous, convex or flat.

Remarks. - Pickett has described this species from the Frasnian of
Rhineland. In Poland, the nominative subspeoies Is adso known from the
Frasnian, whereas new subspecies, D. w. bonae n. subsp. and D. w. regulare
n . subsp., are more common in the Givetian. The subspecies differ from
one another in the length and thickness of septa, D. geinitzi is very similar
to D. wirbelauense in narrow dissepimentarium and short septa, differing
in distinctly thinner skeletal elements, almost complete lack of scleren
chyme accumulation and occurrence of two irregular verticils of dissepi
ments.

Occurrence. - Poland: Holy Cross Mts, Givetian-Frasnian. Germany :
Rhineland, Frasnian.

Disphyllum wirbelauense wirbelauense Pickett, 1967
(Pl. II, Fig. 6; Text-fig. 8a, b)

1967. Disphyllum wirbelauense Pickett; J . Pickett, Untersuchungen..., p. 47, Text
fig. 12, Pl. 6, Fig. 25a, b.

3*
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Diagnosis. - A Disphyllum wirbelauense with septal index 23-25/
8.5-9.6; major septa thick, straight, short (sl < 1/2r); stereozone predomi
nates.

Material. - Two fragments of single corallites; 2 thin-sections.

a

Fig. 8. DisphyLZum wirbelauense wirbelauense Pickett (No. Z. Pal. P . Tc-5/12), So
biekur6w, Upper Frasnian: a - transverse section, b -longitudinal section; X3.

Description. - Transversal section. Stereozone peripheral, narrow, with
dissepiments occasionally visible; lanceolate ends of septa set in sterozone;
major septa short; minor septa do not project outside stereozone.

Longitudinal section. - Stereozone narrow, adjoined by continuous
tabulae 'rhomboidal in outline; accessory plates placed above axial parts
of tabulae. In places, sets of accessory plates OVH a single continuous ta
bula may be formed; then tabula is accompanied by periaxial tabulae.

Remarks. - Specimens from Sobiekur6w are very close to those from
Wirbelau described by Pickett (1967), differing in somewhat thinner
septa.

Occurrence. - Poland: Holy Cross Mts, Sobiekur6w near Opatow,
Upper Frasnian, the Phillipsastrea dybowskii Zone. Germany: Rhineland,
Lower Frasnian.

Disphyllum wirbelauense bonae n. subsp.
(Pl. II, Figs. 1-5, Text-figs. 9-12)

Holotypus: Specimen No Z. Pal. P. Tc. 511, figured in PI. II, Fig. 1.
Locus typicus: Checiny, Holy Cross Mts.
Stratum typicum: Upper Givetian.
Derivatio nominis: After Queen Bona, who had the castle on G6ra Zamkowa

(Zamkowa hill) at Checiny built.

Diagnosis. - A Disphyllum wirbelauense with septal index 20-24/4--9
and dominant number of major septa equalling 22; major septa thin,
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straight, long (sI> 1/2r); inner wall continuous; tabulae complete, arrang
ed in sets with accessory plates.

Material. - Approximately 30 limestone blocks with corallite fragments
and ca. 100 separate corallites ; 31 thin-sections and 10 peels.

a

b
10mm

d

Fig. 9. Disphy!lum wirbeZauensE bonae n.subsp. : a - transverse section of corallite
with one row of dissepiments, b - coral with thick stereozone, c -longitudinal sec
tion with one range of dissepims.nts (No. Z. Pal. P. Tc-5/10); d -longitudinal section
of corallite with stereozone (No. Z. Pal P. Tc-5/13). All specimens from Checiny near

Kielce, Uppermost Givetian.

Description. - Corallites subcylindrical, up to 55 mm long and covered
with smooth epitheca. Calice deep, with sharp margin, steep walls and
flat bottom. Buds set at an angle of 60-800

•

Transversal section. - Corallite circular in cross-section, with external
wall 0.4 mm thick. Inner wall similar in thickness, and formed of ends of
septa peripherally widened and periaxial walls of dissepiments, covered
by thick layer of sclerenchyme. Major septa long, thin over tabularium
area. Minor septa do not enter tabularium area.

Longitudinal section. L- One row of spherical dissepiments almost ver
tically arranged between thickened external and internal walls. Trabe
culae almost horizontally orientated (set at an angle to the vertical ca .
800

) , 0.15 mm thick. Tabulae continuous, bent downwards at the margins
and with numerous accessory plates. Along 5 mm section 15 tabulae with
their accessory plates were counted.

Blastogeny. - D. wirbelauense bonae n. subsp. is characterized by
a narrow dissepimentarium, thus budding proceeds in the whole dissepi
mentarium and nearly the whole septa in budding sector are influenced
by changes. Formation of septal apparatus is, therefore, very similar to
that of D. caespitosum (cf. below), although there are differences in the
width of dissepimentarium.
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The hyst ero-nepionic stage begins with deformation of the septal ap
p aratus within the budding sector. In the specim en figured in Text-fig. 10,
initially only tw o major septa and minor septum situated between the
fo r m er, are influenced by changes; in the minor septum these changes are
expressed by its elongation. The narrow and shallow budding sector (Text-

8

Fi g. 10. DisphyHum wirbelauense bonae n.subsp. (No. Z. Pal. Tc-5/ ); Checiny near
Kielc e, uppermost Givetian. Sections of successive blastogenic stages.

f ig . 101,2) in which the tabularium of bud is not yet differentiated, gradual
ly extends sideways involving successive septa of parent corallite. The
incr em ent of bud convexity is accompanied by subdivision of succesive
septa of budding sector into thick peripheral and inner sections. Thin,
periaxial sections of septa of parent corallite are not subjected to extensive
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changes during this process and the free axial field of parent corallite
remains almost unchanged during blastogeny. Inner sections of septa,
which are common for parent corallite and bud, undergo shortening in the
bud and thickening at the boundary between both individuals. The latter
results in formation of septotheca (Text-fig. 104- 6 ) ,

Increment of septa is more rapid in bud than in parent corallite and
proceeds along the whole bud periphery including bud- and parent-coral
lite boundary. This inequality in septum increment results in differences
between bud and parent corallite septothecas in density and number of
elements. In the case of the former septotheca, major and minor septa
appear simultaneously. Moreover, radial septal pattern precludes identifi
cation of major protoseptum.

In this species, as in the case of D. caespitosum, moment of transition
from hystero-nepionic to hystero-neanic stage is difficult to ,determine.
Skeletal parts of both individuals are soon completely separated by the
septotheca, whereas soft parts are still connected. Moreover, morphology
of young corallite is very close to that of the ephebic stage still before
formation ofepitheca (Text-fig, 107,s). FinaJ separation presumably ends
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Fig. 12. Disphyllum wirbelauense group. Frequency curve of number of major septa.
1 - D. w. bonae n.subsp., 2 - D. w . regulare n.subsp.

the hystero-neanic development in this species, which is indicated by the
fact that then the young corallite is morphologically fully developed and
onl y somewhat smaller than the parent corallite.
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Variability is very high and expressed in differences in wall thickness,
length of major septa and tabula arrangement. External and internal
walls are commonly separated by one series of thick dissepiments. Stereo
zone is continuous in places; then tabulae are incomplete and with vesi
culate accessory plates. Such tabularium is cystiphylloid in appearance
in the longitudinal section. This might be interpreted in terms of occur
rence of different species unless distinct transitional forms were not found
even in a single corallite.

Pickett (1967, p. 47) considered "short, thickened septa" as feature
diagnostic for D. wirbelauense. Givetian disphyllids of the rich Checiny
material, although very variable in regard to other features, are characte
rized by long, thin, invariable septa. Septa so developed are regarded by
the senior author as a feature diagnostic for a few subspecies, for D. w.
bonae n. subsp. and D. w. regulare n. subsp.

Occurrence. - Poland: Holy Cross Mts, South region (Checiny, Stok6w
ka, Sitk6wka, Soltysia G6ra near Radkowice), Upper Givetian, Kowala,
Lower Frasnian, the Polygnathus asymmetricus Zone; Silesian-Cracow
anticlinorium, borehole Olkusz BJ 24, depth 283-284 m, Givetian.

Disphyllum wirbelauense regulare n. subsp.
(pI. III, Figs. 10-15, Pl. XI, Figs. 1, 2; Text-figs. 11-13)

Holotypus: Specimen No Z. Pal. P. Te. 5/31, figured in Pl. III, Figs. 10 and 12.
Locus typicus: Borehole Olkusz BJ 24, depth 283 m.
Stratum typicum: Givetian.
Derivatio nominis: Lat. regulare - after a regular tabularium.

Diagnosis. - A Disphyllum wirbelauense with septal index 18-27/4
14; major septa short, thin, bent; stereozone wide, continuous; tabulae
complete, crowded, regularly horizontally orientated.

Material. - About 20 limestone blocks yielding corallite fragments and
ca. 110 single corallites; 32 thin-sections and 43 peels.

Description. - Corallites subcylindrical, slightly bent, up to 58 mm
long. Buds rare, set at almost a right angle to the parent corallite. Surface
covered with thin, smooth epitheca. Septal grooves fine. In specimen with
calice weathered out, short, lamellar major septa with beaded periaxial
margin are observed, Minor septa enter calice high, close to its distal
margin. Calice 8 mm deep; which almost equals corallite diameter.

Transverse section. - Corallite circular, occasionally somewhat ovate
in cross-section. Thickness of epitheca and wall, measured between ends
of septa, equals 1.4 mm. Septotheca formed of spindle-shaped septa of
both lengths. Stereozone obscures single dissepiment verticil. Major septa
enter tabularium becoming thread-like and somewhat bent; commonly
shorter than 1/2r; dominant major septa are 23 in number. Minor septa
do not penetrate stereozone.



DISPHYLLUM DE FROMENTEL IN THE DEVONIAN 303

Longitudinal section. - Massive, wide stereozone developed at peri
phery; stereozone is occasionally penetrated by somewhat elongated, in
flated dissepiments. Tabularium uniserial ; tabulae horizontally 'orientated,

.....
o
3
3

10mm

Fig. 13. D isphyUum wirbelauense regulare n.subsp.: a - transverse section shown
spindle-shaped septa in septotheca and threadly-thin major septa in tabularium
(No. Z. Pal. P. Tc-5/31), Olkusz, boring BJ-24; b-transverse section, (No. Tc-5/29),
Olkusz, boring BJ-24; c - transverse section (No. Te -5/30) , Checiny; d -longitudinal
section (No. Tc-5/26) , Olkusz, boring BJ-24; all specimens from Uppermost Givetian.

crowded (5 to 15 tabulae along 5 mm section) ; tabula margins, close to
periphery, locally covered with inflated vesiculate accessory plates.

Variability moderately high. Major septa very short, hardly visible
in tabularium to somewhat longer, straight. Stereozone usually compact,
but in places open, somewhat similar to that of D. w. bonae n. subsp.

Remarks. - D. w. ·regulare n. subsp. differs from D. w . bonae n. subsp.
in thin, short, bent septa and regular tabularium.
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Occurrence. - Poland: Holy Cross Mts (Checiny, Sitk6wka, Soltysia
G6ra at Radkowice, Sosn6wka) and Silesian-Cracow anticlinorium (bo
rehole Olkusz BJ 24, depth of 283-284 m) , Givetian.

Disphyllum geinitzi Lang & Smith, 1935
(PI. IV, Figs. 1-4, Pl. V, Figs. 6, 7; Text-figs. 14-16)

1826. CyathophyHum caespitosum Goldfuss; G. A. Goldfuss, Petrefacta..., p. 60,
PI. XIX, Fig. 2d.

1935. DisphyHum geinitzi Lang & Smith; Cyathophyllum..., p. 570, 571, Figs. 25, 26,
PI. 36, Figs. 1-3.

1960. Disphyllum geinitzi Lang & Smith ; M. R6zkowska, Blastogeny..., p. 7-14,
Figs. 1-8.

c

Fig. 14. DisphyHum geinitzi Lang & Smith (No. Z. Pal. P. Tc-5/41), Sitk6wka, Upper
most Givetian: a -longitudinal section, b, c - transverse sections; X 3.
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1963. Disphyllum geinitzi Lang & Smith; G. Altevogt, Die oberdevonischen..., p. 25,
26, Pl. 3, Figs. 9a-c.

1969. Disphyllum geinitzi Lang & Smith; R. Birenheide, Typen..., p. 40, PI. 3, Fig. 8,
PI. 4, Fig. 13.

1970. Disphyllum geinitzi Lang & Smith; H. H. Tsien, Especes..., p. 167, 168, Figs.
7A, B.

Diagnosis. - See Lang & Smith (1935, p. 570).

Material. \.- Twelve fragments of colony and approximately 80 corallite
fragments; 27 thin-sections and peels.

Description. - Phaceloid colony with corallites closely spaced, and often
adjoining laterailly one another. Corahlites circular to ovate in cross-section.
Epitheca smooth, except for transversal ridge-like swellings and fine,
densely spaced growth-rings. Calice deep, with steep walls, flat bottom
and sharp margin.

Transverse section. - Corallite reaching up to 13 mm in diameter.
Dark, thin epitheca covering thin wall, 0.1 rom thick. Peripheral ends of
septa, lanceolate, sharpened, embedded in wall. Major septa 20 to 27 in
number; 9 mm diameter, and 24 dominant major septa were found. All
elements thin; sclerenchyme almost completely lacking on walls, dissepi
ments and septa. Major septa leave free space, 5-6 mm in diameter at
the axis in corallite at 9 mm diameter. Minor septa do not penetrate
periaxial dissepimental wall, and often do not even reach it. Major to
minor septum length ratio, sI/sIl, most often equals ca. 3.3.

Longitudinal section. - One row of larger dissepiments, convex toward
the axis, periodically accompanied by row of smaller dissepiments, more
steeply inclined. Tabulae commonly continuous, with accessory plates.

Variability moderately low. Major septa generally short. Tabularium
is the most variable feature; tabulae continuous or discontinuous, flat,
convex or sagging. Accessory plates flat, wide, occasionally short, vesi
culate.

Blastogeny. - Some development stages of this species were studied
by Rozkowska (1960). In the present paper, the complete course of the
blastogeny, studied in serial thin-sections, is presented by the junior
author. Blastogeny of two corallites budding from the same parent corallite
is given in Text-fig. 15. First descendant corallite (Text-fig. 151- 8) slowly
develops and particular growth stages are well marked. Growth of the
second descendant (Text-fig. 157- 8) was accelerated, i.e, modification of
septal apparatus of parent corallite in the budding sector, construction of
bud septa and section of epitheca separating both descendant and parent
corallites proceeded along ca. 1.5 mm section. The description of blasto
geny, given below, is based on observations of the former slowly develop
ing corallite.

Hystero-nepionic stage. - Budding sector initially becomes very sligh-
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tly swelled, that it is hard to notice on the corallite surface. At the same
time, internal structure of this sector undergoes complete modification.
Budding starts with strong thickening and deformation of 2-3 septa.
This is followed by separation of the thickened parts of septa from remain
ing, peripheral parts, which sometimes do not extend from the external
wall of corallite (Text-fig. 151,2) ' Cardinal septum of bud is the only one
protoseptum which may be distinguished in the blastogeny of this species
with a high probability. It originates from minor septum of parent coral
lite, situated between two thickened major septa of the budding sector.
During first part of bud development (Text-fig. 151- 3 ) it is elongated, but
before the end of hystero-nepionic stage became shortened and situated
between two elongated metasepta (Text-fig. 157,8) , It does not distinguish
in the ephebic stage.

The thickened septa from budding sector in parent corallite playa doub
le role from the beginning of the budding process. They are not only radial

s
10

Fig. 15. D isphyHum geinitzi Lang & Smith (No. Z. Pal. P. Tc-5/33), Soltysia Hill, Up
permost Givetian; 1-9 - sections of successive blastogenic stages, 10 -longitudinal
section by the budding part of corallite, shown the new ep itheca joined with the

th ickened medial part of atvo septum.
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element of skeleton of parent corallite. Inceptions of three new, primary
septa of bud exactly on these thickened septa were secreted (Text-fig. 151) .

These neo-septa initially are devoid of widened triangular base, typical
of this species, but are carina-like swellings on atavo-septa of parent coral
lite. Such form of mentioned septa is preserved through the whole nepionic
stage and septa, when adjoined by dissepiments or tabellae are difficult
to distinguish. Thickened atavo-septa of parent corallite are subjected to
various modifications and changes in shape but their position in corallite
essentially remains the same and they form skeleton for the part of calice
in common for parent corallite and bud.

Neo-epitheca and wall separating bud and parent corallite always ori
ginate in the central, common part of calice and never closer to calice
margin. Microstructure of the new wall indicates its formation in an in
folding of oral disc entering calice interior. Secondary calice fibres and
fibrils of dark epithecal matter are radially arranged in the initial part
of the wall. The wall separating parent corallite and bud consists of three
layers, observable even at small magnification: of dark line (epitheca)
and two pseudothecas. Higher magnification shows that the dark matter
of epitheca is formed both on the parent corallite and bud sides, which
indicates the occurrence of two epithecas. This is particularly distinct
in places where these individuals become detached. There, a new wall
commonly originates along a few sections, and thereafter gradually unites
and widens towards the calice.

It follows that the young corallite is connected with the parent one
along a few channels for a long time. The connection of new wall and
thickened septum of parent corallite was found in one of the serial longi
tudinal sections (Text-fig. 151 0) ,

Septa increase very slowly. Before formation of first sections of wall
separating both individuals, bud secretes only major septa. Minor septa
initially appear among a few major septa close to cardinal septum and
old part of epitheca in bud. First dissepiments connecting major septa
with axial ends of minor septa appear almost simultaneously with the
latter. Althoughepitheca is still discontinuous, this stage (Text-fig. 157- 9)

may be regarded as neanic, because all main structural elements of species
have already appeared.

Further development of the young corallite leads to complete separa
tion from the parent one with epitheca and to detachment, often at a great
angle. The further growth of the young corallite, increment of its septa
and widening of dissepimentarium are very slow till the end of its onto
genetic development.

Remarks. - The structure of the species discussed well corresponds
to diagnosis given by Lang & Smith (1935, p. 570). However, at Sitkow
ka where this species as well as D. wirbelauense bonae n.subsp. and
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D. w. regulare n.subsp. are quite frequent, specific identification of da
maged, somew hat weathered specimens is often inequivocal, because the
latter subspecies are also characterized by one verticil of dissepiments and
complete tabulae. D. geinitzi differs from these subspecies primarily in
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Fig. 16. Disphyllum geinitzi Lang & Smith. Scatter diagram of septal index (n/d) x
corallite diameter.

almost complete lack of sclerenchyme accumulation on skeletal ielements
and larger diameter attained. All skeletal elements of D. geinitzi are thin,
particularly dissepiments arranged in one or two series.

Altevogt (1963, p. 25) described this species from the Frasnian of Spain.
His specimens, like those from Sitk6wka, have 24 major septa at 8.5 mm
diameter. The Spanish specimens somewhat differ, however, from Polish
in the internal structure, densely-spaced vesiculate tabulae (Altevogt, 1963;
PI. 3, Fig. 9c) and wider dissepimentarium, consisting occasionally of 4
series of disseptiments.

Occurrence. - Poland: Holy Cross Mts (Sitk6wka, Checiny, Sosn6wka,
Stok6wka), Givetian. Germany: Rhineland (Bensberg), Givetian. Belgium:
Givetian. Spain, Asturia: Lower Frasnian.

Disphyllum kweihsiense Yoh, 1937
(PI. v, Figs. 1-5; Text-figs. 17, 25)

1937. Disphyllum varium var. kweihsiense Yoh; S. S. Yoh, Die Korallen..., p, 61--63,
PI. VII, Figs. 7a, b.
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1961. DisphyUum sp.; P. Semenoff-Tian-Chansky, J. Lafuste & M. Durand Delga,
Madreporaires..., p. 297, PI. II, Figs. 1, 2.

1970. DisphyUum crassiseptatum Tsien; H. H. Tsien, Especes..., p. 175-176, Figs.
lOa-d.

Diagnosis. - See Tsien (1970, p. 176).
Material. - Twenty fragments comprising ca. 60 corallites; 11 thin

sections and 11 peels.

Dimensions (in rom):

Septal

\

No of dissepiment INo of tabulae along
index ranges 5 rom section

21/9 - -
18/8 2-3 -

19/8
:- -

18/6.5 - -
20/8 3 -
20/9 2-3 -
20/10 2-3 -

I- - 16
- - 19

I- - 29

Description. - Subphaceloid colony with corallites adjoining one ano
ther. Such colony in life-position was figured by Szulczewski (1971, PI. 21,
Fig. 2).

Transverse section. - Epitheca and wall 0.4 mmthick. Thickened peri
pheral ends of septa with somewhat knobby margins, fixed in the wall.
Knobby swells are also marked on septa when they pass among dissepi
ments. Major septa long; free field at the axis reaches only 1 to 3 mm
in diameter. Minor septa attain 1/2 to 1/3 of length of major septa and
commonly penetrate periaxial dissepiments verticil. Major septa innu
merous, almost always 20 in number; only in one case out of 29 surveyed,
number of major septa was 21. Corallite diameter is also small ; only in
one case out of 39 surveyed it equals 10.5 mm. Dissepimentardum consists
of 1 to 4 dissepiment verticils, concave toward corallite axis.

Longitudinal section. - Dissepiments variable in size, horizontal along
the periphery, inclined towardsfhe axis. Tabularium biseriate, periaxial
tabulae concave or flat, inclined to the axis. Axial zone consists of tabulae
of the "lazutkini" type, with axial surface inflatted and margins bent
downwards; semicircular accessory plates fixed at bend. Axial tabelae den
sely-spaced and joined in systems.

Variability is generally quite high. The structures of axial and peri
axialtabularium are most variable here. Axial tabellae may be loosely or
densely spaced; in the latter case they are thread-like. Thickness and
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length of major and minor septa are also variable. Septa are knobbed in
places, particularly within dissepimentarium area; knobs occasionally have
carina-like appearance. Dissepimentarium usually wide; occasionally nar
row dissepimentarium with 1 to 2 dissepiment verticils was found.

b

10mm

Fig. 17. DisphyUum kweihsiense Yoh: a - transverse section (No. Z. Pal. P. Tc-5/37);
b - transverse section (No. Tc-5/36); c -longitudinal section, trapezoid axial tabellae
connected in systems (No. Tc -5/40). All specimens from Kowala, Lower Polygnathus

asymmetricus Zone.

Remarks. - D. kweihsiense belongs to pauciseptal disphyllids with
multiseriate dissepimentarium and attaining small diameter. Similarly
small size is attained by Canadian species D. catenatum Smith (1945, PI. 11,
Figs. 9-12), which perhaps differs from typical representatives of this
genus in trabeculae Iocally arrangedIn symmetrical fans (Smith 1. c., Pl. 11,
Fig. lOb). Belgian specimens of D. crassiseptatum Tsien, 1970 (= D. kweih
siense) are characterized by tabularium of the "lazutkini" type and similar
septal index, n/d = 21/8; small differences in structure, which according
to the senior author fall into the limits of intra-specific variability include
narrow dissepimentarium composed of 1-2 dissepiment verticils thick
wall, minor septa very short and major septa very long in these Belgian
forms.

The Polish specimens are transitional between Chinese and Belgian.
Stereozone poorly developed and somewhat longer septa of II-nd order
are the features in common with the Chinese material, whereas structure
of tabularium of Polish material is typical for the Belgian ones.
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Occurrence. - Poland: Holy Cross Mts (Kowala) boundary of sets A
and B, Lower Frasnian, Polygnathus asymmetricus Zone (d. Szulczewski,
1970). Belgium: F2d, g, i , Frasnian. China: South Kwangi Province, Gi
vetian.

Disphyllum hsianghsienense Yoh, 1937

1937. D i sphyllum goldfussi v ar . hs ianghsienense Yoh ; S. S . Yoh, Die Korallenfauna...,
p. 63, PI. 8, Figs. la, b.

Diagnosis. - Dendroid, phaceloid and subceroid colonies; septal index
18-26/6-15; inner wall distinct; narrow axial tabellae wilth accessory
plates along margins; tabularium depressed at the axis.

Remarks. L This species is known from the Stringocephalus burtini
Zone in China; in Europe it is widely distributed in the Frasnian. It has
often been confused with D. caespitosum, from which it differs in lower
value of n/d index and tabularium depressed. in the axial part.

Occurrence. - Eurasia, North Africa: Givetian - Frasnian.

Disphyllum hsianghsienense kostetskae (Soshkina, 1939)
(PI. II, Figs. 7, 8 ; PI. VI, Figs. 3-5; Pl. VIII, Figs. 1-10; Pl. IX. Figs. 1-17 ; PI. XI.

Figs. 3-7; Text-figs. 18-21, 25)

1850. Cyathophyllum caespitosum Goldfuss; F . A. Roemer, Beitrage..., pp. 29.
1920. Cyathophyllum (Fascicularia) caesp itosum Goldfus var. brev iseptata Frech;

H. Yabe & 1. Hayasaka, Paleontology, PI. 8, Fig. 7.
1937. D isphyllum goldfussi Geinitz; T. Y. Ma, On the seasonal.i., p. 10, PI. 1.

Figs. la-d.
1949. SchlUteria kostetskae Soshkina ; E. D. Soshkina, Devonskie..., pp. 148. 149, PI. 56.
1954. Schliiteria kostetskae Soshkina; E. D. Soshkina, Devonskie...• p. 45 (cum synon.),
1959. Disphyllum caespitosum (Goldfuss) var ; G. V. Middleton, Devonian.... p. 152.

Figs.3a-g.
1962. D isphyllum kostetskae (Soshkina); T. Gunia. Nowe wyniki.i., p, 172, Figs. 1, 2.
1970. Disphyl!um kostetskae Soshkina; H. H. Tsien, Especes..., p. 170, Figs. 11, 12.

Diagnosis. - A Disphyllum hsianghsienense with phaceloid to subce
rioid colonies; septal index 18-26/6-15, dominant 22/9-10; tabularium
triseriate; axial tabellae with tent-like accessory plates.

Material. - One large subspheroid corallum and ca. 40 fragments of
colonies; 112 thin-sections.

Description. - Hemispherical corallum having a circumference of ca.
30 em , with corallites short, bent, irregularly polygonal to ovate or, occas
ionally, circular in cross-section. Corallum outline becomes cerioid in
places wher e corallites adjoining one another have dissepiments widened
on one side and where budding is particularly intense. Specimens of La
gow presumably represent fragments of phaceloid colonies. which is in-

4 Ac t a P al aeontologica nr 3n2
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dicated by corallites undeformed in transversal section. Calice deep, with
steep walls ; however, calice bottom depressed in axial part and not flat
as in other representatives of Disphyllum.

Transverse section. - Thin epitheca usually adjoined by wall up to
0.6 mm thick. Sharpened ends of septa set in wall. Accumulation of scle
renchyme on periaxial dissepiment series and septa results in formation
of inner wall, occasionally adjoining external wall; in the latter case a wide

g

b

T

E
E
a

d

e

a

Fig. 18. D isphylLum hsianghsienense koetet sake (Soshkina): a - transverse section of
the corallite with thick skeleton structure (No. Z. Pal. P . Tc-5179) ; b - transverse sec 
tion of the group of thick skeleton corallites (No. Tc-5173); c -longitudinal section
(No. Tc-5/96); d -longitudinal section (No. Tc-5/97). All specimens from Wietrznia
quarry, point No. VIII; e-transverse section (No. Tc-5/85); f-longitudinal section,
shown cystiphylloid structure, (No. Tc-5/93) ; g -longitudinal section (No. Tc-5 /91).

All specimens from Polan6w, Lower Frasnian.
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stereozone originates. Major septa bicuneate, becoming thread-like within
tabularium. Free field attaining 0.6-5.0 mm in diameter. Minor septa
short, not penetrating inner dissepiment series.

Longitudinal section. - Peripheral dissepiments large, hemispherical,
horizorrtadly orientated; towards the axis, dissepiments progressively de
crease in size and are more and more steeply inclined. Periaxial tabellae
vesiculate and orientated transversally to axis; axial tabellae narrow, flat ,
usually sagging and apparently located in depression formed by tent-like
accessory plates fixed on their margins. This results in "wavy" structure
of tabularium, which fact was described by Soshkina (1939, p. 29).

Variability distinctly high. Three types presumably environmentally
dependant (Tsien 1970, p. 163) may be distinguished. First ecotype is re
presented by subcerioid coralla from Wietrznia (PI. IX) ; which is charac
terized by thick skeletal elements, stereozone commonly developed and
short minor septa. Similar ecotype of the species D. goldfussi (= D. h. ko
stetskae) was figured by Tsien (I.e., Fig. 2). Other ecotype is represented
by subcerioid colony figured in PI. II, Fig. 7 of the present paper. But all
its skeletal elements are thin, major septa long, and ailmost reaching axis,
minor septa occasionally long (sIlsH = 3-2), inner wall lacking. This
ecotype is similar to D. caespitosum figured by Tsien (l.c. , Fig. 3) differing
in smaller number of septa and tabularium concave in axial part. Corals
from Lagow represent transition between the above types; colony from
Lagow, phaceloid in outline, with regular inner structure, densely spaced,
is most similar to those figured by Soshkina (1939 , 1949). Tent-like plates
are distinct.

Blastogeny. - Budding lateral, involving merely peripheral part of
parent corallite, only comparable with III'" type of Jull (1965) . Periaxial

3
I- lOmm 1

I

Fig. 19. D isphyHum hsianghsienense kostetskae (Soshkina), specimen No. TC-5/85,
Polan6w, Lower Frasnian. Transverse section by the successive blastogenic stages.

parts of septa, not subjected to modification in the course of blastogeny,
will not be discussed here. Under the term of inner parts of septa, sections
of septa situated between parent corallite and bud are meant.

1. Hystero-nepionic stage (Text-fig. 19 1_ 4) begins with slight swelling
of major and minor septa in the budding sector, close to external wall.

4"
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These septa become very soon constricted and, occasionally, divided into
peripheral and inner sections. Thus it may be supposed that paragastral
and oral cavities of the bud are formed very early in the blastogeny. Inner
sections of septa after separation from peripheral ones subjected to strong
swelling along the bud-parent corallite boundary, which results in forma
tion of septotheca (Text-fig. 192) in such early stage of blastogeny. Incre
ment of new septa of the bud is commonly very quick and proceeds along
its whole periphery (Text-fig. 193_ 5) ,

Cardinal and counter protosepta originate ·through subdivision of
external part of the same major septum of parent corallete. Cardinal
protoseptum remains close to atavo-epitheca and is long, almost to the end
of the neanic stage, connected with counter-septum, developing on the
side of parent corallite. In this species, counter-lateral protosepta may be
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Fig. 20. DisphyZlum hsianghsienense kostetskae (Soshkina), Scatter diagram of septal
index (n/d) x corallite diameter. 1- corallum from Wietrznia quarry, 2 - from La

g6w, 3 - from Polan6w.

identified wilth great probability as neighbouring with counter septum.
Also alar septa are distinct in the arrangement of metasepta in some thin
sections (Text-fig. 193- 4) ,

2. Hystero-neanic stage is not clearly marked. Although bud is quite
early isolated with septotheca, it may be supposed that the soft parts of
both individuals were still connected. This is indicated by epitheca still
undeveloped and some skeletal elements in common. It seems that the
mode of corallite detachment found here (Text-fig. 195- 6) has not been
hitherto described. At the end of nepionic stage, septa of parent corallite
are subjected to some modification within the sector around bud (Text
fig . 194 - 5 ) which is followed by their disruption and shortening as well
as by constriction of dissepimentarium in this part of corallite. This
may be interpreted by the phenomenon of detachment of soft parts
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(Text-fig. 195- 6) , connected with cast off of parts of septa and dissepiments
from the budding sector by the parent corallite. In result the parent corall
Ite becomes in some sort rejuvenated and remarkably decreases in. size.
Skeletal elements cast off by the parent corallite and supposedly soft parts
covering them are included by the descendant corallite which is indicated
by the fact that they are not separated from it with epitheca. These tissues
are supposedly gradually resorbed by the young individual, which quite
rapidly extends its epitheca over the whole periphery. In this stage (non
illustrated in the figure) the young individual exhibits morphology typical
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Fig. 21. Disphyllum hsianghsienense kostetskae (Soshkina). Frequency curve of septal
index (n/d), 1 - corallite from Wietrznia quarry, 2 - from Lag6w, 3 - Polan6w.
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for this species, differing from mature forms only in distinctly smaller
size.

It should be stressed that the mode of corallite detachment described
above is not of diagnostic value. Such detachment was only found in und
eveloped colonies from Polanow. Interpretation in terms of ecotype seems
more justified. Well-developed colonies of this subspecies, found in the
Holy Crosss Mts, are characterized by normal mode of corallite detach
ment, which was described in the present paper on the example of D. caes
pitosum.

Remarks. - In the case of some specimens, particularly when the
dominant number of major septa reaches 24 or 25, it is difficult to state
whether they belong to D. caespitosum or D. hsianghsienense kostetskae.
As it follows from the Text-fig. 25, such numbers of dominant major septa
are attained occasionally by the largest forms assigned to D. hsianghsien
ense kostetskae. In such a case the structure if tabularium, which is flat
convex in D. caespitosum and concave in the axial part in D. h. kostetskae
is regarded as a decisive feature.

Occurrence.~ Poland: Holy Cross Mts, South Region, Kielce (Kadziel
nia quarry, points V, VI, IX; Wietrznia quarry, points I, V, VIII, IX, XI,
XVI), the Polygnathus asymmetricus Zone; Lagow, Lower or Middle
Frasnian; Silesian-Cracow anticlinorium, borehole Karniowice 4, depth
293 m, the Polygnathus asymmetricus Zone; Sudety Mts, Witoszow, Lower
and Middle Frasnian; Pomerania, Polanow, depths given in Text-fig. 6.
Germany: Harz Mts, Iberg Lst., Frasnian. England: South Devonshire,
Frasnian/Givetian. Belgium: F2h. USSR: Uml Mts, Armenia, Russian Plat
form, Timan Mts, Altai-Sajan, Frasnian. China: Shechuan Prov., Kwangsi
prov., Middle Devonian.

Disphyllum caespitosum (Goldfuss, 1826)

1826. CyathophyHum caespitosum Goldfuss; A. Goldfuss, Petrefacta..., p. 60, Pi. 19,
Fig.2b.

Diagnosis. - Multiseptal Disphyllum with septal index 18-30/6-16,
dominant 25/11 in all subspecies; dissepimentarium consisting of 2 to 7
dissepiment series; tabularium biserial, tabulae horizontally orientated,
occasionally convex.

Remarks. - The paiaeogeographicail distribution of Disphyllum caespi
tosum is very wide, from W Australia through Eurasia to N Africa, whe
reas stratigraphical range of this species mostly includes the Frasnian;
some specimens were also reported from the Givetian.

The variability is high and comprises changes in colony outline, length
and thickness of septa and structure of tabularium. However, features list
-ed in diagnosis of this species are essentially constant. On the basis of the
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latter, the senior author allocated beside the nominative subspecies, two
other subspecies, Megaphyllum pashiense Soshkina (= D. caespitosum
pashiense (Soshkinaj) and S chliiteria lazutkini Ivanija (= D. caespitosum
lazutkini (Ivanija j), hitherto considered as a separate species.

In illustrations given by previous authors for D. caespitosum (Lebedev,
1901, PI. 2; Lang & Smith, 1935, p . 569; Birenheide, 1969, p. 38; Tsien, 1970,
Figs. 3, 4) septa of corallites are long, thin, commonly wavy. However,
Lang & Smith (l.c., p. 569) found that septa of I" order, thin within the
tabularium area, rapidly thicken towards periphery. Tsien figured (Tsien
1. c., Fig. 2, left side) specimen of D. goldfussi with thin, long septa, which
was found in suitable environment, and other specimen with short, thick
septa, found in insuitable environment. Such dependance on facies is also
manifested by the D. caespitosum from the Devonian of Poland. Both these
ecotypes were identified in the material collected.

Disphyllum caespitosum caespitosum (Goldfuss, 1826)
(Pl. II, Fig. 9; PI. VI, Figs. 1,2, 6, 7; Text-figs. 22-25)

1826. CyathophyHum caespitosum Goldfuss; G. A. Goldfuss, Petrefacta..., p. 60,
PI. 19, Fig. 2b.

1882. CyathophyHum caespitosum Goldfuss; Ch. Barrois, Recherches..., p . 204.
PI. 8, Figs. 3a-e.

(?) 1887. CyathophyHum caespitosum Goldfuss; K. A. Penecke, Uber die Fauna....
p.273.

1902. CyathophyHum caespitosum Goldfuss; N. I. Lebedev, Rol korallov..., p. 70,
PI. 2, Figs. 18, 19, 20

1912. CyathophyHum cf. caesp itosum Goldfuss ; H. Mansuy, Paleontologie, p . 57,
Pl. 10, Figs. 5a, b.

1935. DisphyHum goldfussi Lang & Smith; W. D. Lang & S. Smith, Cyathophyl
lum caespitosum..., p. 544, Figs. 2, 3 (cum synonymy partim).

1954. DisphyHum goldfussi (Geinitz); D. Hill, Coral fau nas..., p. 18, 19, PI. 2,
Figs. 11, 12, 28.

1961. DisphyHum caespitosum breviseptatum (Frech) ; P . Semenoff, Tian-Chans
ky, Lafuste J. & M. Delga-Durand, Madreporaires..., p. 296, Figs. 6-8.

1964. Schliiteria emsti Wedekind; N. I. Besprozvannych, Korally Rugosa..., p. 71,
Pl. 6, Fig. 1.

1969. DisphyHum emsti (Wedekind); A. A. Kaplan, Cetyrechlueevye..., PI. 1,
Figs. 5, 6.

1969. CyathophyHum caespitosum Goldfuss; R. Birenheide, Typen..., p. 38, PI. 2,
Figs. 7, 7a, PI. 15, Fig. 14.

1970. DisphyHum goldfussi (Geinitz); H. H. Tsien, Especes..., p. 164-166, Fig. 2
(gauche), Figs. 3, 4 (cum synon.).

non 1850. CyathophyHum caesp itosum Goldfuss ; F . A. Roemer, Beitrage..., p. 29,
non 1904. CyathophyHum caespitosum Goldfuss; K. A. Penecke, Das Sammelergebnis...,

p. 46, Pl. 4, Figs. 2a, 3a , b , Pl. 5, Fig. 1.
non 1920. Disphyllum goldfussi Geinitz; H . Yabe, I. Hayasaka, Paleontology..., PI.

8, Fig. 7.
non 1937. DisphyHum goldfussi Geinitz; T. Y. Ma, On the seasonal..., Pl. I , Figs. 1a-d.
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non 1937. CyathophyHum goldfussi Geinitz ; M. Lemaitre, Etude..., p. 108, PI. 8,
Figs. 8, 9.

non 1959. Disphyllum caespitosum var. ; G. V. Middleton, Devonian..., p . 152, Figs.
3a-e.

non 1964. Disphyllum goldfussi Geinitz; Atlas..., PI. 31, Fig. 5.
non 1969. D. sp. aff. D. caespitosum Goldfuss; C. T. Scrutton, Corals..., p. 104.
non 1950. D. (PhaceHophyllv.m) caespitosv.m (Goldfuss) ; P . W. Taylor, The Plymouth

Limestone.... p. 186. Pl. 3, Figs. aa, b.

Diagnosis. - A Disphyllum caespitosum with septal index 18-30/6
16, dominant 25/10-11; tabularium flat.

Material. - One large phaceloid colony and ca . 13 fragments; 40 thin
sections and peels with transverse and longitudinal sections.

Description. - Corallites parallely arranged in phaceloid colonies.
Epitheca longitudinally striated and feebly wrinkled by transversal irre-

b

Fig. 22. Disphyllum caespitosum caespitosum (Goldfuss): a-transverse section shown
very short major septa (No. Z. Pal. P. Tc-5/48) ; b -longitudinal section (No. Tc-5/47).
Both specimens from Wietrznia quarry, point VIII, Lower Polygnathus asymmetricus

. Zone.

gularities of growth. Calices deep. with sharp edges, steep walls and flat
bottom.

Transverse section. - Corallites circular in cross-section. When disse
pimentarium widened or corallites adjoin one another. cross-section be
comes irregularly polygonal. Epitheca and adjoining wall thin. 0.2 mm
thick. Septa long. thin, becoming slightly thicker towards periphery. Pe
riaxial dissepiment verticil coarser and forming discontinuous inner wall.
Axial field free of septa attaining 2.5 mm in diameter when septa well
preserved. Minor septa occasionally break through dissepimentarium. Pe
ripheral ends of septa sometimes knobbed.
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Longitudinal section. - Dissepimentar ium consisting of 2-6 series of
dissepiments varying in size. Tabularium biserial with flat axial part.
Accessory tabular plates parallely orientated, flat, sometimes vesiculate.
Periaxial part consisting of vesicular or plate-like plates, set obliquely to
the axis. Axial tabellae numbering 5-11 per 5 mm section.

Variability wide. - A large phaceloid colony from Wietrznia (point
VIII) is characterized by thin skeletal elements, and untypieal septa, short
and loosely spaced; however, this may result from destruction during re-

5432
10mm

Fig. 23. DisphyZZum caespitosum caespitosum (Goldfuss) (No. Z. Pal. P. TC-5/48),
Wietrznia quarry, point VIII, Lower Polygnathus asymmetricus Zone. Transverse

sections of the successive blastogenic stages.

crystallization. Dissepimentarium width and dissepiment size are variable.
Axial tabellae commonly flat, but somewhat convex or concave were also
found. Other corallum (PI. II, Fig. 9) is characterized by long, thickened,
somewhat wavy septa and wide dissepimentarium.
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Fig. 24. DisphyZZum caespitosum group. Scatter diagram of septal index (n/d) X co
rallite d'ameter. 1-D. c. caespitosum (Goldfuss) from Wietrznia quarry, 2 - D. c.

pashiense (Soshkina) from Zag6rze.
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Blastogeny. L Budding involves only most peripheral part of corallite
and does not influence the structure of its axial part nor axial parts of its
septa . Thus terms used below concern only remaining parts of septa, which
directly participate in the budding.

Budding begins with formation of a very distinct swell, in which only
peripheral parts of 2-3 septa of parent corallite undergo thickening
(Text-fig. 231) , Subdivision into peripheral and inner sections of septa
gradually proceeds. Septa may undergo constriction only in a part of bud,
where its calice develops. Thickening of inner septa of parent corallite at
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the boundary with bud was not found in the phase of development (Text
fig. 232'3). This is the period in which mainly peripheral parts of bud
develop rapidly. Numerous neo-septa originate in the neighbourhood of
atavo-epitheca. Among these, cardinal septum, which originates from pe
ripheral part of one of parent corallite septum is easy to identify as it is
longer than other neo-septa.

Septotheca is formed in late stage of blastogeny and is poorly developed
(TeXJt-f~g. 23•.5) , It should be stressed that bud nee-septa do not develop
in the section adjoining parent corallite even after formation of first frag
ments of septotheca. Therefore main quadrants of bud are developing di
stinctly quicker than the opposite ones. This is the main difference in bla
stogeny of D. caespitosum and D. hsianghsienense kostetskae.

Separation of bud from parent corallite with epitheca proceeds through
constriction of corallites along the line of septotheca. Both individuals
form epitheca on their parts of septotheca and separate in this way. This
is a very slow process and only its initial phase . is illustrated in Fig. 235 ,

Remarks. - The nominative subspecies of D. caespitosum seems to be
rare both in Poland and in the world. Disphyllum hsianghsienense kostets
kae , which was assigned to D. caespitosum since 1850 (cf. Roemer), seems
to be much more abundant.

Occurrence. - Poland: Holy Cross Mts, South region, Kielce (Kadziel
nia quarry, point VIII, Wietrznia quarry, points I, VIII , XI, XIV), Frasnian,
the Polygnathus asymmetricus Zone; North region, Czarnow, bed 7, lower
Polygnathus asymmetricus Zone (to I a) (cf. Szulczewski, 1. c.); Pomerania,
borehole Koczala 1, depth 2680.0 m, Wyszeb6rz 1, depth 2015-2021.4 m ;
Silesian-Oracow anticlinorium: borehole Karniowice 4, depth 298-299.4 m,
Olkusz BB18 , depth 319 m, Olkusz BB26, depth 209.3 m, Frasnian. Germa
ny: Rhineland (Bensberg), Frasnian/Givetian. Belgium: F2c, d. England:
North Devon. Torquay, PJymouth, Givetian-Frasnian. France: Boulonnais.
Frasnian/Givetian. Spain, Candas, Frasnian. Austria, E Alps, Givetian(?).
USSR: Ural Mts, Kolyvan-Tom, Bajanaul, Frasnian/Givetian. China: Yun
nan, Givetian. W. Australia: U. Pillara Limestone, Frasnian/Givetian. Afri
ca: Algeria, Frasnian/Givetian.

Disphyllum caespitosum lazutkini (Ivanija, 1953)
(PI. III, Figs. 1-9; PI. XI, Figs. 9, 10; Text-fig. 26)

1953. SchHiteria lazutkini Ivanija; V. A. Ivanija, K izuceniiu.i., p. 29, 30, PI. 5,
Figs. 21, 22; S. typica Ivanija, p. 28, Figs. 28, 29; PI. 3, Figs. 13-17; PI. 4, Fig. 18;
S. striata Ivanija, p. 26, 27, PI. 2, Fig. 10; PI. 3, Figs. 11, 12.

1958. Schliiteria lazutkini (Ivanija); E. Z. Bulvanker, Devonskie.... p. 129. 130. PI. 50.
Fig. 5; Pl. 52, Figs. la, b.

'1961. Disphyllum caespitosum (Goldfuss); P. Semenoff-Tian-Chansky, J. Lafuste &
M. Durand Delga, Madreporaires...., p. 294--296, Text-pI. I, Figs. 2-5.
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1963. DisphyHum lazutkini (Ivarrija); G. Altevogt, Die oberdevonischen..., p. 20, PI. 1.
Figs. 4. 4a. 4b.

1965. DisphyHum lazutkini Ivanija ; V. A. Ivaniia, Devonskie.... p. 211. 212. PI. 97,
Figs. 411, 412.

1970. DisphyHum hUH Tsien; H. H. Tsien, Especes.... p. 174, Text-figs. 16-18.

Diagnosis. - A Disphyllum caespitosum with septal index 25-27, and
dominant index equalling 25/11 ; axial tabulae trapezoidal, of the "lazut
kini" type.

Material. - A few limestone blocks with corallite fragments. Ten trans
verse and longitudinal thin-sections were made.

Disse-
I

sl/sH Number of axial I
Z.PaI. n/d piment lengths tabellae in 5 mm ITc.5 ranges mm section

27 25/6

I
1-2 I 6/2 14

21 25/11 2-3
I

3/1.5

I
-

22 26/10.5
i

2- 3 4/2 17

Description. - Corallttes circular to subcircular in cross-section, st raigh t
orrsomewhat arcuate.

Transverse section. - Epitheca and external wall attaining 0.6 mm in
thickness at the corner between peripheral ends of septa. Septa thickened

a

Fig. 26. DisphyHum caespitosum lazutkini (lvanija): a - transverse section (No. Z.
Pal. P. Tc-5/22); b , c -longitudinal sections (No. Tc-5/23 - 24). All specimens from

Wietrznia quarry. point XXII, Middle Frasnian. X 3.

at the periphery, becoming thin in tabularium. Minor septa sometimes
pierce thick inner wall. Axial field free of septum attaining 3-4 mm in
diameter. Characteristic numerical data are listed in the table below:
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Longitudinal section. - Calice deep with bottom somewhat convex,
rised above axial tabellae; periaxial tabellae distinctly concave; axial ta
bellae trapezoidal, rising above furrow-like periaxial tabularium, with
upper surface flattened and margins strongly bent downwards; when axial
tabellae regular, tabularium similar to that of Amplecocarinia. Vesiculate
accessory plates fixed at bends of axial tabellae.

Remarks. - The above subspecies is allocated into the group of sub
species of multiseptal D. caespitosum on the basis of the dominant number
of major septa equalling 25 and flat-convex tabularium. It differs from
other subspecies, D. c. pashiense and the nominative D. c. caespitosum in
trapezoidal axial tabellae. Polish specimens are innumerous and incom
plete, therefore the range of variabilbty cannot be evaluated.

Occurrence. - Poland: Holy Cross Mts, South region, Kielce (Kadziel
nia quarry, point VI, Wietrznia quarry, points I, VIII, XVI, XXII), Zag6
rze, the Polygnathus asymmetricus Zone. USSR: Kuzbas, Frasnian. Bel
gium: F2c, d. Africa: Chenoua, Frasnian.

Disphyllum caespitosum pashiense (Soshkina, 1939)
(PI. VII, Figs. 1-11, 12-17; Text-figs. 24, 27)

1939. MegaphylZum pashiense Soshkina ; E. D. Soshkina, Verchnedevonskie..., p. 14,
15, Pl. 1, Figs. 1-4; Pl. 12, Figs. 99, 100; PI. 14, Figs. 114-118; M. katavense
Soshkina, PI. 1, Figs. 5-7.

1952. MegaphylZum pashiense Soshkina ; E. D. Soshkina, OpredeliteI... , p. 105, Pl. 46.
1955. Schliiteria emsti Wedekind ; N. Ya. Spasskij , Korally..., p. 136, PI. 24, Figs. la, b.
1958. Megaphyllum pashiense Soshkina; E. D. Bulvanker, Devonskie..., p. 187, 188,

PI. 57, Figs. la, b.
1962. D isphyllum ko stetskae (Soshkina) ; T. Gunia, Fauna otoczak6w.... p. 503. PI. 46,

Figs. 4, 5 only.
1963. Disphyllum caespitosum cylindricum (Soshkina) ; G. Altevogt, Die oberdevoni

schen..., p. 23, 24, PI. 2, Figs. 6a , b.
1965. Disphyllum pash iense (Soshkina) ; V. A. Ivanija, Devonskie.... p. 208 (cum sy

nonymy).
1968. DisphylZum cf. pashiense (Soshkina) ; T. Gunia, Fauna.... p. 151, PI. V, Fig. 6.
non 1951. Megaphyllum pashiense Soshkina ; E. D. Soshkina, Pozdnodevonskie..., p.109.

Diagnosis. - A Disphyllum caespitosum with septal index 21-29/8-16
and dominant index 25/11-12; axial tabellae flat or convex, arranged in
sets.

Material. - Approximately 40 limestone blocks with corallites and 7
single corallites; 33 thin-sections.

Description. - Phaceloid colonies; calice deep, with steep walls.
Transverse section. - Skeletalelements thick; minor septa short, slight

ly entering tabularium, Major/minor septum ratio equalling 5/2. Inner wall
continuous. Axial field free of septa attaining 3.5-5.0 mm in diameter.

Longitudinal section. - Dissepimentarium wide, consisting of 3- 7
series of dissepiments varying in size. Periaxial tabellae vesiculate or
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platelike, axial tabellae broad occupying 8 mm in corallite 12 mm in dia
meter, inflatted and arranged in 2-5 tabella sets. Number of tabellae in
along 5 mm section equals 9 to 11. Vesiculate accessory plates may be
fixed along axis and margins of tabellae.

Variability wide. Major septa vary in Iength resulting in changes of
diameter of septum-free axial field. Tabularium is most variable here,
because axial tabellae are wide or narrow depending on specimen. Tabulae

b

a

Fig. 27. DisphyHum caespitosum pashiense (Soshkina): a, b - transverse sections (No.
Z. Pal. P. Tc-5/54 - 53); c -longitudinal section (No. Tc-5/56). All specimens from

Zagorze, Lower Polygnathus asymmetricus Zone, X3. .

systems are densely- or loosely-spaced. Axial tabellae are commonly con
vex, often flat, or, occasionally, slightly concave.

Remarks. - According to the senior author, Megaphyllum pashiense
Soshkina, 1951, is not included in the synonymy of the present species as
its septal index equals 21 according to Soshkina. Coral described and
figured by Gunia (1968) as D. d. pashiense is very close to that figured in
PI. VII, Fig. 13 of the present paper arid therefore it is included in the
synonymy.

Disphyllum cylindricum (Soshkina) similarly as D. c. pashiense is cha
racterized by (horizontal-convex) tabulae arranged in sets, but differs
from the latter in smaller number of major septa, 22 at the average in
comparison with 25 in the latter. Therefore, the specimen identified as
D. caespitosum cylindricum by Altevogt (1963, PI. 2, Figs. 6a, b) is assigned
to D. c. pashiense.

Occurrence. L Poland: Holy Cross Mts, South region, Kielce (Wietrznia
quarry, points VIII, XXII), the Polygnathus asymmetricus Zone; Kadziel-
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nia quarry, points III, VIII, IX, below the Ancyrognathus triangularis Zone
(toI y); Zagorze, Lagow, Lower Frasnian; Sudety Mts, Witoszow, Mokrze
szow, Frasnian. USSR: Ural Mts, Timan Mts, Kuzbas, Saian Altaj , Arme
nia, Lower Frasnian/Upper Givetian. Spain: Asturia, Frasnian. Asia: Pa
kistan (fide Altevogt, 1963), Frasnian.

Disphyllum cylindricum (Soshkina, 1939)
(PI. x, Figs. 1-12; PI. XI, Fig. 8; Text-figs. 25, 28)

1939. Megaphyllum cyUndricum (Soshkina); E. D. Soshkina, Verchnedevonskie...,
p. 16, PI. 1. Figs. 8, 9.

1951. Megaphyllum pashiense Soshkina; E. D. Soshkina, Poznodevonskie..., p. 109.
110, PI. XXI, XXIV.

non 1963. Disphyllum caespitosum cyUndricum (Soshkina); G. Altevogt, Die oberde
vonische..., p. 23, 24, PI. 2, Figs. 6.

Diagnosis. - A Disphyllum with short minor septa, wide tabularium;
tabularium commonly composed of complete tabulae arranged in sets.
Septal index 19-26/6-13, dominant index 22/8.

Material. - Approximately 45 limestone blocks with corallite frag
ments randomly scattered; the longest corallite attains 45 mm in length
and 11 mm in diameter at distal end; 34 thin-sections and 4 peels.

Description. - Corallites are subcylindrical in cross-section, and in
places adjoin one another.

Transverse section. - Corallites circular to ovate in cross-section;
epitheca and external wall 0.3 mm thick; inner wall 0.5 mm thick. Major
septa cuneate, sometimes bi-cuneate, long but do not reach the axis. Minor
septa short, not penetrating inner wall, attaining a half to a quarter of
major septum length.

Longitudinal section. - Dissepimentarium, consisting of 1-3 dissepi
ment series, obscured by thick accumulation of sclerenchyme on septa and
dissepiments. Axial tabellae flat-convex, arranged in sets and with vesi
culate accessory plates. Tabularium occupying 6.7 mm at 8.2 mm dia
meter. Tabulae 6-12 in number along 5 mm section.

Variability high. External and inner wall separated or connected; in
the Iatter case a continuous stereozone originates. Occasionally inner wall
is thin and discontinuous, then major septa are cuneate, thickened only
at periphery. Septum-free axial field commonly very narrow, occasion
ally wide. Minor septa short, particularly when stereozone is developed;
in some corallites minor septa are so shortened that attain denticle-like
appearance in transverse section. Periaxial tabellae occasionally lacking,
variable in width. Axial tabellae commonly complete and reach dissepi
mentarium; often biserial tabularium may be found.
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Remarks. - Quantitative features of the above species are identical
with those of D. h. kostetskae; also dominant number of major septa is the
same, 22. However, the internal structure is quite different, differing
from that of D. h. kostetskae in flat-convex tabulae arranged in sets and
often continuous, the lack of accessory plates along margins of axial ta
bellae which result in furrow-like appearance of the axial part of the
latter subspecies.

The senior author does not consider Megaphyllum cylindricum Sosh
kina (1951, pp. 109-110) with septal index 21/11 as a synonym of the

a

c

Fig. 28. Disphyllum cylindricum (Soshkina): a, b - transverse section (No. Z. Pal. P.
Tc-5/105), Olkusz, boring BB-18, depth 312,5 m; c -longitudinal section (No. Tc-5/109),

Olkusz, boring BB-18, depth 306,8 m. Lower Frasnian, X3.

species M. pashiense because of minor number of septa and considers both
these species, D. cylindricum and D. c. pashiense, as convergent forms.
Identifications may be doubtful when a number of specimens is small or
in extremal cases.

According to the senior author Altevogt (1963, p. 23) incorrectly as
signed Spanish coral with nld = 26/12 to D. caespitosum cylindricum, be
cause its index as well as other features better correspond to the diagnosis
of D. caespitosum pashiense.

Occurrence. - Poland: Holy Cross Mts, Kielce (Kadzielnia quarry, pt.
VIla, Wietrznia quarry, pts. V, VIII, XVI), the Polygnathus asymmetricus
Zone; Lagow, Lower or Middle Frasnian; Silesian-Cracow anticlinorium,
boreholes Olkusz BB 18, depth 302-317, B 746, depth 253-343 m, B 570,
depth 468-546 m, BB 24, depths 239-329 m, BB 26, depths 202-212 m,
and B 743, depths 602-604 m, Frasnian, borehole; Karniowice 4, depths
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293-299.4, t he Polygnathus asymmetricus Zone. USSR: Ural Mts, Upper
Givetian-Lower Frasnian.

Palaeozoological Institute
of the Po lish Academy of Science

Poznan Branch
Poznan, ul. M ie lZynskiego 27/29

December, 1971
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MARIA ROZKOWSKA & JERZY FEDOROWSKI

RODZAJ DISPHYLLUM DE FROMENTEL (RUGOSA)
W DEWONIE POLSKI I JEGO ROZPRZESTRZENIENIE

Streszczenie

Opisano z Polski 6 gatunkow i 4 podgatunki rodzaju Disphyllum, w tym dwa

podgatunki jako nowe: D. wirbelauense regulare n. subsp. z gornego zywetu i D. w .

bonae n. sp. z gornego zywetu i najnizszego franu.

Ustalono nowe diagnozy podgatunk6w i gatunk6w i wyodrebniono cechy istot

nie wazne diagnostycznie od drugorzednych, biorac pod uwage nadzwyczaj szeroka
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zrniennose wewnatrzgatunkowa i zaleznosc pokroju kolonii od srodowiska. Opisano

mikrostrukture i paczkowanie. Przedyskutowano znaczenie stratygraficzne gatunk6w

tego rodzaiu, rozprzestrzenienie geograficzne, przypuszczalne kierunki migracji, a na

zataczonych tabelach podano krytyczny przeglad gatunkow Disphyllum wystepu

[acych na swiecie oraz gatunk6w opisanych jako Disphyllum, a w rzeczywistosci

nie nalezacych do tego rodzaju.

Cechy istotne diagnostycznie, - Stwierdzono duza zrniennose wewnatrzgatun

kowa w pokroju kolonii, w grubosci i dlugosci sept6w oraz w budowie dissepimen

tarium i tabularium. Cechami waznymi diagnostycznie sa: dla gatunku - srednia

wartosc n/d 1 oraz architektura wnetrza koralita; dla podgatunku - drugorzedne

cechy strukturalne przy identycznym n/d 1 i podobnej budowie wewnetrznei.

Mikrostruktura. - Przedstawiciele rodzaiu Disphyllum cechuja sie trabekularna

budowa sept6w. Trabekule sa monakantami szerokosci 0,2-0,3 mm, ulozonymi ho

ryzontalnie lub p6lwachlarzowato. (PI. XI, Fig. 10). Sekrecja bazalna jest lamellarna

(PI. XI, Figs. 5, 6, 9). Sciana jest dwustrefowa, ztozona z cienkiei, ciemnej epiteki

(0,06-0,1 mm) i grubszei sciany zewnetrznei 0 budowie lamellarno-w16knistej. Tr6j

katne podstawy sept6w wnikaia glebcko w te sciane, Powierzchnie boczne sept6w

sa gladkie, bez karin, tylko miejscami, sporadycznie, wystepuia drobne guzki.

Paczkowanie. - Stwierdzono, ze pqczkowanie jest wylqcznie lateralne, w disse
pimentarium. Nie jest one w tym wypadku cecha diagnostyczna dla rodzaju, moze

jednak bye nia dla niekt6rych gatunk6w.

Znaczenie stratygraficzne. - Rodzaj Disphyllum pojawil sie w Polsce w naiwyz

szym zywecie, najbujniej rozwinal sie w dolnym franie i wymarl calkowicie przed

koncem franu. Stwierdzono, ze D. geinitzi i D. wirbelauense retnuare n. subsp.

charakteryzuja wyzsza cZE:se gornego zywetu, D. kweihsiense wystepuie tylko w naj

nizszym franie, a D. wirbelauense wirbelauense tylko w g6rnym franie. Pozostale

gatunki i podgatunki (z wyjatkfem D. wirbelauense bonae n. subsp.) naiczescie] wy

stepuia w dolnym, rzadziej w srodkowyrn franie. Tylko D. caespitosum pashiense

i bye moze D. c. caespitosum wchodza w Sudetach i na Pomorzu do gornego franu.

Rozprzestrzenienie geograficzne i migracia. - Najstarsze disfylla opisano z zi

genu Australii. Ich pozycja stratygraficzna jest dyskusyjna. Dobrze datowane sa

natomiast disfylla w kuwinie Australii (Kockeliana Zone), Uralu i Tian-Szania,

P61nocnej Afryki i Belgii, W zywecie Disphyllum rna juz szerokie rozprzestrzenie

nie: od Australii i Chin do Ameryki P61nocnej. Najbujniejszy rozw6j rodzaju przy

pada na fran. Szczegolnie pospolite sa gatunki, 0 tzw. "charaterze zachodnio-euro

pejskim". Granice prowincji zoogeograficznych ulegaja zupelnemu zatarciu. Centrum

migracji byly prawdopodobnie Chiny. Stad gatunki Disphyllum wedrowaly na za

ch6d, do Europy na E do Ameryki oraz kr6tszymi szlakami: na S do Australii i na
NW do Syberii.

1 Stosunek liczby sept6w (n) do srednicy koralita (d).
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MAPHH PYJKKOBCKA & EJKH <PE,D;OPOBCKH

PO,IJ; DISPHYLLUM DE FROMENTEL (RUGOSA) M3 ,IJ;EBOHA I10JIbIIIM

M sro PACI1POCTPAHEHME

Pe3'1O.Ate

Om:lCBHO H3 TeppHTOpHH I10JIbWH 6 BH,l];OB H 4 nO,l\BH,l\a pona DisphyHum, B TOM

'U:lCJIe ,D;BB HOBbIX nO,D;BH,lIa: D. w irbelauense regulare n . subsp. H3 aepxaero :>KHBeTB

H D.w.bonae n. subsp. H3 aepxaero :>KHBeTa H HH30B rppana.

'YCTBHOBJIeHbI HOBbIe ,l\HarH03bI nO,l\BH,l\OB H BH,l];OB, a TaK:>Ke onpeneneasr cyute

CTBeHHO Ba:>KHble ,l\HarHOCTHqeCKl1e npH3HaKH B OTJIwqHe OT BTopOCTeneHHbIX, yqHTbI

BaH 'lpe3BblqaHHO fioraroe BHYTPHBH,l\OBOe PB3Hoo6pa3He H 3aBl1CHMOCTb q,OPM KOJIO

HJfii OT OKpy:>KaIOWeH cpensr, ,IJ;aHo OnHCaHl1e MHKpOCTPyKTYPbI H nOqKOBBHHH. PBC~

CMOTPeHO CTpaTHrpBq,HqecKoe 3HB'leHHe BH,l\OB sroro pozta, I1X reorpadnorecxoe pac

npOCTPaHeHHe, rrpezmonaraexsre nyTH MHrpaU;HH, a B npHJIO:>KeHHbIX cnacxax npezt

CTaBJIeH KpHTwqeCKHH 0630P BH,D;OB DisphyHum, pacnpocrpaaeaasrx na 3eMHOM urape,

B TaK:>Ke BH,D;OB, OTHOCI1MbIX K DisphyHum, HO B ,l\eHCTBHTeJIbHOCTH He OTHOCHWHXCR

K 3TOMy P0,l\Y.

Ba:>KHbIe ,D;I1BrHOCTI1'leCKl1e npH3HaKH. KOHCTaTl1pYeTCH 60JIbWBSI BHYTPHBH,D;OBaSI

H3MeH'lHBOCTb q,OpM KOJIOHHH, TOJIWHHbI H ,D;JIHHbI cerrr H CTpoeHHH ,D;HCCenHMeH

TBPHYMB H TB6yJIHpHYMa. K BB:>KHbIM ,D;HarHOCTHqeCKHM npH3HaKBM OTHOCHTCH: ,D;JIH

BH,l];a - cpe,D;HSIH BeJIwqHHB n/d! H BHYTPeHHHSI apxHTeKTYPa KopaJIJIHTa, ,l\JIH non

BH,lI'B -BTopocTeneHHble crpyxrypm-re npH3HaKH npa O,D;HHBKOBbIX n/d- H CXO,D;HOM

BHYTPeHHeM crpoeaan.

MHKPQCTPYKTYpa. I1pe,D;CTBBHTeJIH pO,D;B DisphyHum xapaxrepasyrorca TPa6eKY

JI1lpHbIM cTpoeHHeM cenr, Tpa6eKyJIbI n p e,D;CTa BJIeHb I MOHaKaHTaMH WwpHHOH 0,2-0,3

MM, pacnOJIO:>KeHHbIMH ropH30HTaJIbHO HJIH nonyaeepooopaano (Ta6n. XI, q,Hr. 10).

Ba3aJIbHaSI ceKpeU;HSI JIaMeJIJIRpHaR (Ta6JI . XI, q,Hr. 5, 6, 9). CTeHKa ,D;Byx30HaJIbHaH,

COCTOHT H3 TOHKOH, TeMHOH 3nHTeKH (0,06-0,1 MM) H 60JIee TOJICTOH BHewHeH CTeHKH

C JIaMeJIJIRpHO-BOJIOKHHCTbIM cTPoeHHeM. 'I'peyronarrsre OCHOBaHHH cerrr aa 60JIbWYlO

rJIy6HHY BXO,l\SIT B 3Ty creaxy . BOKOBbIe nOBepXHOCTH cerrr r JIa,D;Kl1e, 6e3 xapxa,

JIHWb MecTaMI1 Ha6JIIO,D;aIOTCR MeJIKl1e 6yropKI1.

I10qKOBaHHe. HaOJIIO,D;aJIOCb e,D;I1HCTBeHHo JIaTepaJIbHOe nOqKOBaHHe B ,D;l1ccenl1

MeHTapl1yM. B ,D;aHHOM cJIyqae OHO He SIBJIReTCR ,D;l1arHOCTI1'lecKI1M npH3HaKOM pO,l\a,

O,l\HaKO MO:>KeT HrpaTb TaKylO PO JIb no OTHOW eIDlIO K HeKOTopbIM BI1,l\aM. Hexoropoe
YTIPOweHHe KOJIOHl1H H cnenadiaxecxoe OT,D;eJIeHl1e MOJIO,l\Oro K OpaJIJII1Ta, xoropste

Ha6JIIO,l\aJIHCb B MeCTOHaXO:>K,D;eHHH I10JIRHyB na I1oMopbe, 06YCJIOBJIeHbI 3KOJIOrH

qecKHMH YCJIOB HSIMH . I10qKOBBHl1e y Onl1CaHHbIX BH,l];OB npOI1CXO,D;HT no ,D;BYM, He

CKOJIbKO OTJIH'laIOWHMCSI cxeaaa (1 - D .geinitzi, 2 - OCTaJIbHble BH,l];bI), 'ITO CBI1,l\e

TeJIbCTByeT 0 q,HJIOreHeTl1qeCKOM OTJIl1ql1H D. geinitzi.

CTPaTHrpaq,HqeCKOe aaa-reaae. PO,D; DisphyHum nORBHJICSI aa T eppHTopHH I10JIbWH

1 OTHoweHHe qHCJIa cerrr (n] K ,D;HaMeTPY KOpaJIJIHTa (d)
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B KOHQe 2K~eTCKOrO aexa, HaH60JIee 06HJIhHO pa3BHBaJICH B paHHe<PpaHCKOe BpeMH

H nOJIHOCTblO HC'i€3 nepezt KOHQOM <ppaHCKOrO aexa. KOHCTaTHpoBaHO, 'iTO D.geinitzi

H D.wirbelauense regulare n. subsp, xapaxrepaayror Bepxmrn HHTepBaJI aepxaero

2KHBeTa, D. kweihsiense pacnpocrpanen e~HHCTBeHHO B HH3ax <ppaHcKoro apyca,

a D.wirbelauense wirbelauense TOJIbKO B aepxaex <ppaHe. OCTaJIhHbIeBH~bI H nO~BH

lIbI (aa HCKJIIO'ieHHeM D.wirbelauense bonae n. subsp.) npHYPO'ieHbI, KaK npaBHJIO,

K HH2KHeMY, peace K cpezraesry <ppaHY. TOJIhKO JIHWh D.caespitosu mpashiense H, B03

1402KHO, D.c.caespitosum B Cynerax H na Tlossopse npoxonar B BepxHHi1 <ppaH.

I'eorpadnorecxoe pacnpocrpaaeane H MHrpaQHH. HaH60JIee ~peBHHe npencraaa

TeJIH pona Disphyllum H3BeCTHbI C 3HreHCKoro apyca ABcTPaJIHH, onaaxo HX crpa

THrpa<pH'ieCKaH n03HQHH cnopaaa, ,IJ;ocToBepHoi1 ~aTHPOBKoi1 xapaxrepasyrorca npe,n;

CTaBHTeJIH Disphyllum KIOBHHa ABCTPaJIHH (Kockeliana Zone), "YpaJIa H THHb-IIIaHH,

Cesepaoa A<PPHKH H BeJIbrHH. B 2K~eTCKOM apyce :nOT pozt nOJIh3YeTCH Y2Ke WHpO

KHM pacnpocrpaaeaaesr: C ABCTPaJIHH H KHTaH no Ceaepayro AMepHKy. Caaoe 6yp

Hoe pa3BHTHe aroro pozta npHXO,D;HTCH aa <ppaHcKHi1 HPYC. B TO BpeMH HaH60JIbWee

pacnpocrpaaenmse nOJIy'iHJIH TaK aaaaraaesrsre ,,3ana,D;HOeBponei1cKHe BH,D;bI". I'paaa

nsr aooreorpadnr-recxax npOBHHQHi1 nO,D;BeprJIHCb nOJIHoMy 3aTYWeBaHmo. I.J;eHTp

MHrpaQHH HaXO,D;HJICH, nO-BepOHTHOCTH, B KHTae. J13 3TOro uearpa BH,D;bl Disphyllum

14HrpHPOBaJIH aa aanan B Eapony H aa ceBepO-BOCTOK B AMepHKy H 60JIee KOpOTKHM

nyTeM: na tor - B ABCTpaJIHIO H na ceBepO-3ana,D; - B CH6Hpb.

Explanation of plates

Plate I

Fig. 1. Quarry situated on the Zamkowa hill at Checiny near Kielce: a - uppermost
Givetian limestones, b - uppermost Givetian or lowermost Frasnian cherts.

Fig. 2. Eastern wall of the Wietrznia quarry at Kielce; Lower and Middle Frasnian
limestones.

Fig. 3. Northern wall of old quarry at Sitk6wka, close to railroad station; limestones
with Disphy!lum geinitzi Lang & Smith as an almost single rock-builder.

Plate II

All figures X2

Disphyllum wirbelauense bonae n.subsp.

Fig. 1. Transverse section (No. Z. Pal. Tc-5/1), holotype.
Fig. 2. Longitudinal section (No. Tc-5/2)
Fig. 3. Longitudinal section (No. Tc-5110)
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Fig. 4. Transverse section (No. TC-5/11)
Fig. 5. Transverse and longitudinal sections (No. TC-5/13), All specimens from Che

ciny, Uppermost Givetian.

Disphyllum wirbelauense wirbelauense Pickett

Fig. 6. Transverse and longitudinal sections (No. Tc-5/12), Sobiekur6w, Upper Fras
nian.

Disphyllum hsianghsienense kostetskae (Soshkina)

Fig. 7. Transverse section (No Tc-5/14) Wietrznia quarry, point V, Middle Frasnian.
Fig. 8. Longitudinal section, the same specimen.

Disphyllum caespitosum caespitosum (Goldfuss)

Fig. 9. Transverse section (No. Tc-5/15), Wietrznia, point VIII, Lower Frasnian, Po
lygnathus asymmetricus Zone.

Plate III

All figures X2

Disphyllum caespitosum lazutkini (Ivanija)

Fig. 1. Transverse and longitudinal sections (No. Z. Pal. P. TC-5/17), Kadzielnia,
point VI.

Gig. 2. Transverse section (No. Tc-5/27), Wietrznia, point XXII.
Fig. 3. Longitudinal section (No. Tc-5/18), Wietrznia, point XXII.
Fig. 4. Longitudinal section (No. Tc-5119), Wietrznia, point VIII.
Fig. 5. Longitudinal section (No. Tc-5/20), Wietrznia, point XVI.
Fig. 6. Transverse section (No. Tc-5/21), Wietrznia, point XVI.
Fig. 7. Transverse section (No. Tc-5/22), Wietrznia, point XXII.
Fig. 8. Longitudinal section (No. Tc-5/23), Wietrznia, point XXII.
Fig. 9. Longitudinal section (No. Tc-5/24), Zagorze.

Disphyllum wirbelauense regulare n.subsp.

Fig. 10. Longitudinal section (No. Tc-5/25), Olkusz BJ 24 depth 283 m.
Fig. 11. Longitudinal section (No. Tc-5/26), Olkusz BJ 24 depth 283 m.
Fig. 12. Transverse section (No. Tc-5/31), Olkusz BJ 24, depth 283 m.
Fig. 13. Transverse section (No. Tc-5/30), Olkusz BJ 24, depth 283 m.
Fig. 14. Transverse section (No. Tc-5/29), Olkusz BJ 24, depth 283.
Fig. 15. Transverse section (No. Tc-5/30), Checiny.

Figs. 1-9 Middle and Lower Frasnian, Figs. 10-15 Givetian.

Plate IV

All figures X2

Disphyllum geinitzi Lang & Smith

Fig. 1. Longitudinal and transverse sections (No. Z. Pal. P. Tc-5/41) Sitk6wka, Up-
permost Givetian.

Fig. 2. Transverse section (No. Tc-5/31) Sitk6wka, Uppermost Givetian.
Fig. 3. Transverse section (No. Tc-5/32, Sitk6wka, Uppermost Givetian.
Fig. 4. Longitudinal section (No. Tc-5/33), Soltysia Hill, Uppermost Givetian.
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Plate V

All figures X 2

Disphyllum kweihsiense Yoh

Fig. 1. Transverse section (No. Z. Pal. P. T c-S/36).

Fig. 2. Transverse section (No. Tc-S/37).
Fig. 3. Longitudinal sections (No. Tc-S/38).
Fig. 4. Transverse section (No. Tc-S/39).
Fig. S. Longitudinal sections (No. Tc-S/40).

All spe cim ens from Kowala, Lower Polygnathus asymmetricus Zone.

DisphyHum geinitzi Lang & Smith

Fig. 6. Transverse section (No. T c-S/34).
Fig. 7. Transverse and longitudinal sections (No. Tc-S/3S) .

All specimens from Sitk6wka, Uppermost Givetian.

Plate VI

All figures X 2

Disphyllum caespitosum caespitosum (Goldfuss)
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Fig. 1. Longitudinal section (No. Z. Pal. Tc-S/46).
Fig. 2. Longitudinal section (No. Tc-S/42).
Fig. 6. Longitudinal section (No. Tc-S/47).
Fig. 7. Transverse section (No. Tc-S/48).

All specimens from Wietrznia quarry, point VIII, Lower Polygnathus asym
metricus Zone, Lower Frasnian.

Disphyllum hsianghsienense kostetskae (Soshkina)

Fig. 3. Transverse section (No. Tc-5/43) .
Fig. 4. Longitudinal section (No. Tc-S/44) . Both specimens from Mokrzesz6w (Sude

tes), Upper Frasnian.
Fig. S. Longitudinal section (No. Tc-S/4S), Polan6w, Lower Frasnian.

Plate VII

All figures X 2

DisphyHum caespitosum pashiense (Soshkina)

Fig. 1. Transverse section (No. Z. Pal. P . Tc-S/S2) , Zagorze,
Fig. 2. Transverse section (No. Tc-S/Sl), Zagorze,
Fig. 3. Transverse section (No. Tc-S/S3), Zagorze,
Fig. 4. Transverse section (No. Tc-S/S4), Zag6rze.
Fig. S. Transverse section (No. Tc-S/SS), Zagorze,
Fig. 6. Longitudinal se ction (No. Tc-S/S6), Zagorze.
Fig. 7. Longitudinal section (No. Tc -S/S7), Zag6rze.
Fig. 8. Longitudinal section (No. Tc-S/58), Kadzielnia, point IX.
F ig. 9. Longitudinal section (No. Tc-S/S8a), Kadzielnia, point IX.
Fig. 10. Longitudinal section (No. Tc-S/S9), Lagow.
Fig. 11. Longitudinal section (No. Tc-S/60), Kadzielnia, point IX.
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Fig. 12. Longitudinal section (No. Tc-5/61), Zag6rze.
Fig. 13. Longitudinal section (No. Tc-5/62), Kadzielnia, point III.
Fig. 14. Longitudinal section (No. Tc-5/63), Kadzielnia, point III.
Fig. 15. Longitudinal section (No. Tc-5/64), Kadzielnia, point VIII.
Fig. 16. Longitudinal section (No. Tc-5/65), Kadzielnia, point IX.
Fig. 17. Longitudinal section (No. Tc-5/66), Kadzielnia, point IX.

All specimens - Frasnian.

Plate VIIi[

All figures X 2

Disphyllum hsianghsiense kostestkae (Soshkina)

Fig. 1. Transverse section (No. Z. Pal. P. Tc-5170), Wietrznia, point VIII.
Fig. 2. Transverse and longitudinal sections (No. Tc-5171), Lag6w.
Fig. 3. Transverse section (No. Tc-5172), Wietrznia, point IX.
Fig. 4. Transverse section (No. Tc-5/73), Wietrznia, point VIII.
Fig. 5. Longitudinal section (No. Tc-5174), Kadzielnia, point V.
Fig. 6. Longitudinal section (No. Tc-5/75), Wietrznia, point IX.
Fig. 7. Transverse section (No. Tc-5176), Lag6w.
Fig. 8. Transverse section (No. Tc-5177), Kadzielnia, point V.
Fig. 9. Transverse section (No. Tc-5178), Lagow.
Fig. 10. Transverse section (No. Tc-5179), Wietrznia, point VIII.
All Figs. - Frasnian, Figs. I, 4, 10 - Lower Frasnian (Pol. asymmetricus Zone).

Sections from one corallum.

Plate IX

All figures X 2

Disphyllum hsianghsienense kostetskae (Soshkina)

Fig. 1. Transverse section (No. Z. Pal. P. Tc-5/83), Polan6w 2, depth 1791 m.
Fig. 2. Transverse section (No. Tc-5/84), Polan6w 2, depth 1791 m .
Fig. 3. Transverse section (No. Tc -S/8S), Polan6w 2, depth 1791 m, (holotype).
Fig. 4. Transverse section (No. Tc -S/86), Polan6w 2, depth 1781 m .
Fig. S. Longitudinal section (No. Tc-S/87), Polan6w 2, depth 1787 m.
Fig. 6. Longitudinal section (No. Tc-S/88), Polan6w 2, depth 167S m.
Fig. 7. Longitudinal section (No. Tc-S/89), Polan6w 2, depth 1787 m.
Fig. 8. Longitudinal section (No. Tc-S/90), Polan6w 2, depth 1791 m.
Fig. 9. Longitudinal section (No. Tc-S/91), Polan6w 2, depth 1787 m.
Fig. 10. Longitudinal section (No. Tc-S/8S), Polan6w 2, depth 1791 m, (holotype),
Fig. 11. Longitudinal section (No. Tc -S/93), Polan6w 2, depth 1681 m.
Fig. 12. Longitudinal section (No. Tc-S/94) , Wietrznia be V.
Fig. 13. Longitudinal section (No. Tc-S/95), Lag6w.
Fig. 14. Longitudinal section (No. Tc-5/96), Wietrznia, bed VIII.
Fig. 15. Longitudinal section (No. Tc-5/97), Wietrznia, bed VIII.
Fig. 16. Longitudinal section (No. Tc-5/98), Wietrznia, bed VIII.
Fig. 17. Longitudinal section (No. Tc -5/99) , Lag6w.
All figs. - Frasnian, Figs. 14-16 - Lower Frasnian (Pol. asymmetricus Zone), from

one corallum.
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Plate X

All figures X 2

DisphyHum cyHndricum (Soshkina)

Fig. 1. Transverse section (No. Z. Pal. P . Tc -5/102), Olkusz BB18, 317,2 m.
F ig. 2. Transverse section (No. Tc-5/103), Olkusz B 570, depth 469.0 m .
Fig. 3. Transverse sections (No. Tc -5/104), Wietrznia, bed V.
Fig. 4. Transverse section (No. 5/105), Olkusz BB18, depth 312,5 m .
Fig. 5. Transverse and longitudinal sections (No. Tc-5/106), Lagow,
Fig. 6. Transverse section (No. Tc-5/107), Olkusz B746, depth 341,5 m.
Fig. 7. Transverse section (No. Tc-5/108), Karniowice.
Fig. 8. Transverse section (No. Tc-5/109), Olkusz BB18, depth 306,8 m .
Fig. 9. Longitudinal section (No. Tc -5/110), Olkusz BB18, depth 302,8 m.
Fig. 10. Longitudinal section (No. Tc-51111), Olkusz BB18, depth 306,8 m .
Fig. 11. Longitudinal section (No. Tc-5/112), Olkusz BB18, depth 302,8 m .
Fig. 12. Longitudinal sections (No. Tc-5/113), Olkusz B746) depth 341,5 m .

All figs . - Frasnian.

Plate XI

DisphyHum w irbelauense requlare n.subsp.
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Fig. 1. Transverse section (No. Z. Pal. P . Tc-5/25), Holotype, Olkusz B24, depth
283 m. Givetian. Transverse section showing spindle-shaped short septa with
a median line representing the trace of axes of monacanths, fibres diverge
from the trabecular axes at a low angle. X 20.

Fig. 2. Longitudinal section (No. Z. Pal. P. Tc-5/114), Stok6wka, Givetian. The sec
tion parallel to the length of the septum showing short horizontal mona
canths; X 20.

DisphyHum hsianghsienense kostetskae (Soshkina)

Fig. 3. Longitudinal section (No. Z. Pal. P. Tc-5/115) , Wietrznia bed VIII, Lower
Frasnian, Pol. asymmetricus Zone. The section parallel to the legnth of the
septum showing short horizontal monacanths with a median line representing
the trace of axes of sclerodermites ; fibres diverge from the sclerodermitic
centres. X 20.

Fig. 4. Longitudinal section No. Z. Pal. Tc-5/116), Lagow, Frasnian. Median longitu
dinal section showing short horizontal trabeculae with an angle of ° to the
vertical. X 20.

Fig. 5. Longitudinal section (No. Z. Pal. P. Tc-5/117), Lagow, Frasnian. Tangential
section of septum showing lamellar sclerenchyme on septal flanks arranged
in rows parallel to the growth lines of the septum. X 20.

Fig. 6. The same tangential section X 50.
Fig. 7. Longitudinal section No. Z. Pal. P. Tc-5/118), Polan6w, Frasnian. Section

parallel to the length of the septum showing short trabeculae with a low
angle (0) to the vertical X 20.

DisphylZum cylindricum (Soshkina)

Fig. 8. Transverse section (No. Z. Pal. P. Tc-5/119), Olkusz, depth 312,5, Frasnian.
Corallite with thick knobbed septa, with median line representing the traces
of axes of monacanths fibres diverging from them; X20.
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DisphyUum caespitosum lazutkini (Ivanija)

Fig. 9. Longitudinal section (No. Z. Pal. Tc-5/120), Wietrznia point XXII, Frasnian.
Tangential section of septum showing arched trabeculae with sclerodermites
in the lower part and lamellar sclerenchym in the upper part of the septum.
X 20.

Disphyllum caespitosum lazutkini (Ivanija)

Fig. 10. Transverse section (No. Z. Pal. P. Tc-5/121), Kadzielnia point VI , Frasnian.
Section of a corallite with thin knobbed septa having traces of median lines
with traces of sclerodermites. X 20.
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