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Abstract. - 20 species of the superfamily Atrypacea (6 new) belonging to 5 genera
from the Middle Devonian of Lysogory region, the localities of Wydryszow, Skaly,
Miloszow and Pokrzywianka-Kamierriec, dn the Holy Cross Mountains (Gory Swie­
tokrzyskie), are described. Two species axe of Lower Eifelian age, the remaining ones
are of ?Upper Eifelian and Givetian. A morphological analysis of the interior and
exterior is carTied out and the growth stages of the shells of some species 'are studied .

INTRODUCTION

The present paper is based on a study of Eifelian - Givetian atrypids
of the superfamily Atrypacea from Wydrysz6w, Skaly, Milosz6w and Po­
krzywianka-Kamieniec in the eastern part of the Bodzentyn syncline in
the Lysogory region. In the examined collection two families are repre­
sented: the Atrypidae Gill, 1871, with 18 species, grouped in 4 genera,
and the Paraferellidae Spriestersbach, 1942, represented by 2 species of
the genus Gruenewaldtia Tschernyschev, 1885.

In the Devonian of the Holy Cross Mountains (G6ry Swietokrzyskie)
several species of atrypids have been listed or described by Gurich (1896)
and Sobolev (1904 , 1909) . They briefly discussed certain differences, ob­
served as a rule in the species of Atrypa reticularis (L.) from the Devo­
nian of Skaly. Gurich has recognized 3 varieties : Atrypa reticularis var.
trigonalis, A. reticularis var. elongata and A. reticularis var. orbicularis.
Unfortunately, his descriptions are inadequate and there are no illustrat­
ions. Gurich's collection from the Holy Cross Mountains can no longer be
found.

In addition to Giirich's new forms, Sobolev (1904) has also distingui­
shed two other varieties: Atrypa reticularis var. A and Atrypa reticularis
var. ellipsoidea, but only a part of Sobolev collection is preserved in Le­
ningrad (VSEGEI Museum). Besides the above atrypids, those authors al­
so described Atrypa aspera (Schlotheim), A. desquamata (Sow)., Gruen­
ewaldtia latilinguis (Schnur), A. plana Kayser and others.
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The present material was collected between 1948-1954, partly by
the writer and partly by the late Prof. R. Kongiel and his collaborators
from the Museum of the Earth (Muzeum Ziemi) in Warszawa.

The present studies have been supplemented by comparative material,
examined during the author's stay at the Senckenberg Museum in Frank­
furt a.M. in 1963. Unfortunately, only a small part of the German collect­
ion of atrypids was available for comparison at that time. The abbrevia­
tion SMF is used for this collection. The here studied collection is deposit­
e d at the Institute of Palaeozoology of the Polish Academy of Sciences in
Warszawa, for which the abbreviation Z. Pal. Bp. VI is used.
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STRATIGRAPHY

The Middle Devonian deposits in the eastern part of the Bodzentyn
'syn clin e in the Lysogory region outcrop at Wydryszow, Skaly, Miloszow
and Pokrzywianka-Kamieniec (Text-fig. 1.). Within the Bodzentyn sync­
line these 'deposits lie on sandy Emsian sediments containing poor fauna,
represented chiefly by brachiopods. In the above mentioned localities, the
Devonian deposits display strong lithological differences both in the vert­
ical and horizontal extent. Lower Eifelian (Wydryszow and Grzegorzowi­
ce) is represented by marly calcareous deposits ; ?Eifelian-Givetian (Ska­
Iy , Miloszow, Pokrzywianka) by silty, marly and calcareous deposits. In
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some cases, e.g. in Miloszow, these sediments show a strong tectonic dist­
urbance, as they occur in one of the main dislocation zones that traverses
the eastern part of the Palaeozoic massif of the Holy Cross Mountains.
A number of minor longitudinal dislocations shortening some portions of
the section are also observed in the locality of Skaly. The stratigraphy
and fauna of the mentioned Middle Devonian deposits have been describ­
ed by Zeuschner (1869), Giirich (1896), Sobolev (1901, 1904, 1909), Samso­
nowicz (1936), Czarnocki (1950), Biernat (1953, 1959), Kielan (1954), Sta­
sinska (1954), Rozkowska (1954, 1956), Adamczak (1956), Osmolska (1957),
and Pajchel (1957).

DESCRIPTION OF OUTCROPS

The general (provisional) interpretation of stratigraphy of the Middle
Devonian deposits of the discussed successions is shown in Table 1.

RANGES OF SPECIES IN THE MIDDLE DEVONIAN OF THE BODZENTYN
SYNCLINE, z,YSOGORY iREGION IN THE HOLY CROSS MOUNTAINS

In vicinity of Wydryszow the Lower Eifelian deposits consist of do­
lomites, marls, mudstones and calcareous deposits. The faunal assemblage
is represented mainly by corals, bryozoans, brachiopods, trilobites and
ostracods.

The Skaly beds (the Skaly series, according to Czarnecki, 1950),
outcropping in Skaly and Miloszow, are differentiated lithologically
and comprise a thick sequence of interbedded silty, marly and calcareous
sediments. Pajchel (1957) has recognized there 12 lithological-faunal
assemblages of layers or complexes (numbered XIII-XXV), in which
certain lithological types are repeated several times. The lowermost part
of Skaly beds are "br ach iopod shales" which discordantly overlie the li­
mestone. The shales are greatly disturbed, in the lower part they are
crushed and compressed, indicating longitudinal dislocation. Towards the
top the shales pass into siltstones, marls and limestones. In the upper part
of the Skaly beds, which end in organogenic coral limestone, limestone
and crinoid marls occur (Pajchel, 1957).

This great lithological differentiation as well as the diversified fauna
give rise to considerable difficulties in stratigraphic interpretation. Czar­
nocki (1950) suggested an Upper Givetian age; more recently Pajchel
(1957) favoured a presumably Givetian age. The present writer inclines
to the opinion that they are of Lower Givetian ag e, even though
the presence of some Upper Eifelian species common to Poland and Ger­
many such as: Spinatrypa fasciplicata (Struve, 1961) , Gruenewaldtia lati­
linguis latilinguis (Schnur, 1851) , index fossils for Upper Eifelian, may
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Species

Desquamatia prisca (Schlotheim)
Desquamatia zonatoides n.sp,
Desquamatia sp.

TABLE 1

I Lithology I
- - - ----- - ------ - - -

! limestonePokrzy­
wianka;
Kamieniec

I LocalitiesBeds

-- - ---,-----,----- ---,- -- --- ,----- - - - - - - - - - -.

Swieto­
marz

argillaceous,
greywacke
shales

Skaly limestones,
marls,
argillaceous
shales,
siltston e

Atrypa squamifera (Schnur)

Atrypa subtrigonalis n. sp.

Atrypa depressa Sobolev

Spinatrypa asperoides n. sp.

Spinatrypa fasciplicata (Struve)

Spinatrypa aspera (Schlotheim)

Desquamatia aff. zonata (Schnur)

Desquamatia subzonata n. sp.

Carinatina sp.

Carinatina plana (Kayser)

Gruenewaldtia latiUnguis latiUnguis

(Schnur)

Miloszow limestone Spinatrypa aspera (Schlotheim)
Desquamatia circulareformis n. sp.

Desquamatia subzonata n. sp.

I Carinatina plana (Kayser)
;

Carinatina aff. arimaspa (Eichwald)
Gruenewaldtia sp.

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

Wojciecho- dolomites
wice

I Q)
o '-'
1)1) .~

Q) ~
tl 0o tl

Grzego­
wice

limestone
marls,
mudstone
shales

Desquamatia varistriata (Biernat)

limestone
mudstone
marls

Desquamatia varistriata (Biernat)
Spinatrypa dorsata n. sp.
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suggest Upper Eifelian age. However, this is insufficient evidence for
close dating.

In Milosz6w, the deposits of the Skaly beds are not completely develo­
ped and a lithostratigraphic correlation of the Devonian deposits of Skaly
and those of Miloszow is difficult due mainly to the strong tectonic dis­
turbances in the latter area. On palaeontological data it may be considered
that they correspond to the middle part of the Skaly beds.

The Pokrzywianka beds overlie the sandy Swi~tomarz beds (Paj­
chel's complex XXVII, 1957). The former occur within a limited area, con­
fined to the eastern part of Bodzentyn syncline and consist of dark-red
and poorly bedded limestones, forming many lenses containing corals and
brachiopods. At present, the beds are considered to be of Upper Givetian
age (Pajchel, 1957, 1962), and this age can also be confirmed by the
assemblage of large atrypids of the genus Desquamatia, characteristic of
Givetian of Rhine region (Bilveringsen, Reffrath, Leidhold, 1928; Schlot­
heim, 1820, 1822), of Ural and China (Alekseeva, 1961; Grabau, 1931).

REVIEW OF CHARACTERISTIC FAUNA OF ATRYPIDS

Each of the above mentioned stratigraphic units is characterized by
very prolific and diversified atrypids. As a rule, some species of one litho­
logical assemblage do not pass into the other. This was also observed in
the case of trilobites (Kielan, 1954; Osm6lska, 1957). In the marly presum­
ably Lower Eifelian deposits of Wydrysz6w two atrypid species have been
recorded. They are: Desquamatia varistriata (Biernat, 1954) common for
both the Grzegorzowice and Wydrysz6w deposits, and Spinatrypa dorsata
n.sp. The Skaly beds are fossiliferous to a varying degree, each layer
carrying a rather characteristic fauna. In general, it might be suggested
that the species or their assemblages are connected with lithofacies. The
atrypids are numerous and, as a rule, show a marked change in their com­
position at the specific and generic level throughout the sequence. In the
"brachiopod shales", known as highly fossiliferous, many species are re­
presented by a large number of specimens of different sizes, representing
the progressive growth stages. The atrypids are the following: Atrypa de­
pressa Sobolev, Atrypa subtrigonalis n.sp., Spinatrypa aspera (Schlot­
heim) and Desquamatia subzonata n.sp. In the lowermost part of shales,
where the rock is strongly disturbed, a few specimens of Spinatrypa fasci­
plicata (Struve) together with more numerous Atrypa subtrigonalis n.sp.
have been found. The former species appears to be restricted in stratigra­
phical range, not being found in other beds. Atrypa subtrigonalis n.sp.,
A. depressa Sobolev, A. squamifera (Schnur) and Desquamatia subzonata
n.sp, are more common, being recorded in a few layers, in the shales
and marls (mostly in XV and XVII complexes of beds). In addition,
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a few specimens of Spinatrypa aspera (Schlotheim) have been recorded
in the limestone of Milosz6w. Some species such as Desquamatia aff. zo­
nata (Schnur), Gruenewaldtia latilinguis latilinguis (Schnur) appear to be
connected with the limestone layer, collected in the Limestone (XV,
XVII, XXI complexes of beds). Some species such as: Atrypa squamifera
(Schnur), Spinatrypa aspera (Schlotheim), Spinatrypa fasciplicata (Stru­
ve), Gruenewaldtia latilinguis latilinguis (Schnur) are common for both,
the Lysog6ry and Rhine regions.

The Pokrzywianka calcareous beds (complex XXVI) abound chiefly in
stromatoporoids and corals (representatives of genera Alveolites, Chae­
tetes, Pachyphyllum etc.). There are also numerous shells of large atryp­
ids of the genus Desquamatia, namely D. prisca (Schlotheim) and D. zona­
toides n.sp. These display very close similarities with the Givetian species
of Germany (Rhine region), e.g. Desquamatia zonata (Schnur), also with
those from Volhynia (Kelus, 1939), as e.g. "Atrypa" reticularis var. para­
zonata Kelus (recte Desquamatia parazonata (Kelus)), Atrypa reticularis
var. ventricosa Kelus (recte Desquamatia ventricosa (Kelus)).

MATERIAL AND METHODS

The studied collection contains about 800 specimens of different size
and indvidual age. The majority of shells are free, those partly embedded
in rock are few. There are also present casts of shells, some of them show­
ing preserved concentric lamellae. Separate pedicle valves are frequent,
while brachial valves are rare and preserved in fragments. The state of
preservation is mostly good. There are many complete or only a little
damaged specimens, suitable for studying the internal structure by serial
sections and thin slides, external morphology and for measurements. In
"brachiopod shales" (complex XIV) deformed specimens are rare, while in
the Pokrzywianka limestone (complex XXVI) they are fairly numerous.
Nevertheless, this last material is suitable for observation of the surface
ornamentation and structure of the posterior portion of the shell. In the
collection are also numerous dwarfed specimens. They represent mature
or gerontic individuals, but their shells are half (or even less) the size of
specimens whose progressive growth is normal. The small shell dimen­
sions of these specimens, the incomplete pattern of surface ornamenta­
tion and the strongly thickened shell walls suggest that they are dwar­
fed individuals.

Most specimens come from soft shales, hence their cleaning is not dif­
ficult, by using water, brushes and needles. The interior of atrypids was
studied by the method of serial sectioning. A number of drawings of
these sections were made, using a camera lucida with a magnification of
about 12 diameters.
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Features, considered to be of diagnostic value for genera and species
of atrypids, were carefully studied. Special attention was paid to some
features of internal morphology (dental plates, presence or absence of
the functional pedicle). Observations of the growth stages of several spec­
ies provided some picture of the changes connected with progressive
growth of shells.

GENERAL PART

MORPHOLOGY

Exterior - Surface ornamentation

The ornamentation in atrypids displays a fairly strong differentiation.
1t consists of radial costulae or costae, concentric lamellae, more or less
distinct concentric microlines and spines, the latter being usually repre­
sented by spine bases. Each of the mentioned elements of ornamentation
is regarded as significant for generic identification.

Radial costulae

The studied atrypids show three types of radial ornamentation which
could be defined as follows:

1) the atrypid type - costulae in general thick and distinct, bifurcat­
ion and intercalation frequent (Atrypa subtrigonalis n.sp., A. depressa
Sobolev; see PI. I, II);

2) the spinatrypid type - costae thick, as a rule simple, bifurcation or
in tercalat ion rare (Spinatrypa aspera (Schlotheim), S. dorsata n.sp., S. fa­
sciplicata (Struve), and tentatively ornamentation of Carinatina ; see PI.
IV, V, VI, XIII);

3) the desquamatia type - delicate, subtubular to tubular costulae,
bifurcation intensive, intercalation slightly less com~on (Desquamatia
subzonata n.sp., D. aff. zonata, D. zonatoides n.sp., tentatively the orna­
mentation of Gruenewaldtia; see PI. VIII, X, XI, XII).

Small deviations from the mentioned types of ornamentation are
considered here as having a diagnostic value for species and subspecies.
The differences are to be found in size of costulae or costae, in their
thickness hence in their number and spacing. One of the differences in
ornamental features is the transition between relatively thick and fewer
costulae over the posterior portion of the shell and much finer and there­
fore more numerous costulae over its anterior part. In some cases the
transition is abrupt and characteristic differences in the size and num­
ber of costulae are marked (Desquamatia varistriata (Biernat), Atrypa va­
ricostata Stainbrook, 1945).



MIDDLE DEVONIAN ATRYPACEA 285

Alekseeva (1962) also considered the size of costulae, namely their
height, ' width and shape, as diagnostic for species and this, together with
some characters of the internal morphology, as diagnostic for genera.

Observations of the studied material show fairly wide variation with­
in the three mentioned types of ornamentation; this is particularly sig­
nificant in Atrypa. It concerns the size, height and to some extent num­
ber of costulae. In Spinatrypa and Desquamatia the ornamentation ap­
pears to be more constant than in Atrypa, retaining a rather uniform
ornamental pattern.

Radial costae and costulae
The smallest atrypids of the different species here studied, about

0.6 mm. long, have the same number of initial radial costulae, expressed

b
Fig. 2. - Spinatrypa aspera (Schlotheim), appearance of radial primary costae

obser ved in youthful stage; approx. X 41.5
a pedicle v alve view, b brachial valve view.

as very delicate foldings of antero-lateral parts of the shell (Text-fig. 2).
There are five foldings on the pedicle valve, one median and four lateral.
On the brachial valve there are four foldings, two on each side of the
valve.

The development of initial radial ornamentation starts early in the
growing shell, and some characteristic differences in size and number
appear. Kozlowski (1929) has observed in Silurian atrypids from Podolia
some differences in the size as well as in the number of radial costae in the
studied forms, just at a distance of about 2.2-2.7 mm. from their apexes.
Kelus (1939) mentions similar differences in Givetian atrypids from Vol­
hynia, occurring at a distance of about 1.5-2 mm. from apexes.

The costae in the studied immature atrypids of about 3 mm. in length
show a tendency to increase in number chiefly by addition of new costae
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on the lateral slopes of both valves, which is more intensive in Desqua­
matia, and rather insignificant in Atrypa and Spinatrypa.

Process of bifurcation of the median incipient costula on the pedicle
valve is considered to be one of the most important features (Text-fig 3).
Undoubtedly it appears to be connected with.. the general pattern of orna-

10

20

1b

2b

3b

1e

2c

3c

Fig. 3. - Appearance of immature individuals of 3 genera: 1 Atrypa depressa 80­
bolev (Bp, VIIll) , 2 Spinatrypa aspera (8chlotheim) (Bp, iVII370), 3 Desquamatia

subzonata n.sp.; X 15
a pediclle valve, b side, c brachial valve view.

mentation which characterizes each of the three above mentioned types
of surface ornamentation (p. ...). Dichotomous bifurcation of the initial
median costula occurs early, e.g. at a distance of about 0.5-0.6 mm. from
the ventral apex. Kozlowski (1929) has distinguished three different ways
of bifurcation, observed at a distance of about 2.2-2 .7 mm. from the
pedicle valve apexes of the forms from Podolia. They are as follows:

1) single bifurcation of the median costula in Atrypa retieularis var.
dzwinogrodensis Kozlowski (l.e., p. 171, Text-fig. 56A);

2) double bifurcation, occurring over a short distance: the median cos­
tula bifurcates as above with both branches bifurcating again very soon­
Atrypa retieularis var. tajnensis Kozlowski (l.e., p. 171, Text-fig. 56B);
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3) almost simultaneous double bifurcation - Atrypa reticularis var.
nieczlavensis Kozlowski (l.c., p. 171, Text-fig. 56C).

In the studied atrypids the first two types of bifurcation were present.
Single bifurcation (1, p. 286) can be observed in the Spinatrypa group, in
which all radial costae are, as a rule, simple, with bifurcation very rare.
The two median costae, formed by the bifurcation of the incipient me­
dian costa, are often very marked, as a characteristic "double keel-like
elevation". This last has been recognized by Struve (1961) as one of the
most important diagnostic features for the newly erected genus Inver­
trypa with Spinatrypa kelusiana Struve as a type species (Struve, 1961,
p. 334, pl. 2, fig. 9-11). Double bifurcation (2, p . 286) of the incipient me­
dian costula is proper to the Atrypa and Desquamatia groups. Bifurcation
of all the radial costulae usually occurs. The two median costulae (origi­
nating by the bifurcation of the incipient single one) bifurcate several
times and can be of the 2nd, 3rd, or even 4th order, depending on the
stage of shell growth. In general, they seem to be more distinct than the
remaining surface costulae, separated by a furrow of about equal width
along all the shell length.

Concentric lamellae
The concentric lamellae have attracted the attention of many students

in an attempt to explain the development, presence and usefulness of this
ornamentary feature in atrypids (Hall & Clarke, 1894; Thomas, 1916;
Fenton & Fenton, 1932b; Ivanova, 1962). The correct interpretation is,
however, difficult, because of infrequent and poor preservation of this
element of ornamentation in fossils.

In the present collection traces of concentric lamellae have been
observed on specimens of different individual age of various species of
the genera Atrypa and Desquamatia. As a rule, they are preserved as
more or less thickened and distinct lines of lamellae, representing the
bases of concentric lamellae. Often, minute and fragile fragments of
lamellae, to about 4 mm. long, are preserved in immature and mature
specimens of e.g. Atrypa subtrigonalis n.sp. and A. depressa Sobolev,
from the shales. They clearly reflect the characteristic surface ornamen­
tation.

In the mentioned deposits, the concentric lamellae in A. depressa and
A. subtrigonalis may not have been broad, this is, however, difficult to
prove on the basis of the available material. Their presence on specimens
of different individual age confirms the supposition, that lamellae could
cover the whole shell surface of the living animal (Hall & Clarke, 1894;
Fenton & Fenton, 1932b; Ivanova, 1962). On mature shells from Skaly
the preserved lamellar fragments are crowded anteriorly, being arranged
subparallel one above the other. In that way, the lamellae, often fragile,
are reinforced, having a chance of, at least, fragmentary preservation in
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fossil state. On shells of young individuals the lamellar appearance of
concentric lines is often retained. They are widely but evenly spaced over
the entire shell surface. It is evident, that with growth the lamellae in
the posterior half of the shell were gradually wiped away, while those in
the anterior part of the shell, being stronger, probably persisted during
a considerable part of the animals [ife.

A few only specimens of Atrypa depressa Sob. and Desquamatia zo­
natoides n.sp. show large concentric fringes, impressed in the limest­
one and reflecting the surface radial ornamentation of atrypids (PI. I,
fig. 14). They enlarge the shell dimensions, extending anteriorly, from
the antero-lateral margins. As has been shown by Fenton & Fenton (1932,
PI. 21, fig. 5; PI. 23, fig. 7) the fringes can be very large, greatly exce­
eding in breadth the shell dimensions. Ivanova (1962) states that on well
preserved specimens of Atrypa vulgariformis Alekseeva, the length of
fringes may be even three times the length of shell, probably acting as
supports for the living brachiopod in the soft sea bottom.

As is shown by the present material, the state of preservation of con­
centric lamellae appears to be connected with the lithofacies, while their
degree of development is dependent upon the environmental conditions.
The presence of concentric lamellae, together with some internal features,
are considered as diagnostic for genera (as is also suggested by Alekseeva,
1962), while their degree of development and arrangement on the shell
surface are one of the features diagnostic for species.

Spines
Spines are important and a diagnostic element of ornamentation of

the genus Spinatrypa (Stainbrook, 1945; Alekseeva, 1962). Together with
the concentric lamellae and pedicle they apparently served as support
to the shell of the living animal. Their function seems to be similar to
that of the hinge spines of the chonetids or surface spines of productids.

The present collection contains several specimens of different species
of the genus Spinatrypa, with fragments of spines. They are observed
also in Spinatrypa fasciplicata (Struve), in which even small fragments
of concentric lamellae are rarely preserved. The fragments of spines vary
in length, occasionally being 3-4 mm. long. In Spinatrypa aspera (Schl.)
the spines are hollow and very delicate as are the concentric lamellae in
the representatives of Atrypa and Desquamatia, collected from marly
shales (p. 287). In Spinatrypa dorsata n.sp, e.g. the spines have somewhat
thicker walls and their lumen is often closed, possibly as a result of fos­
silization. The spines vary in diameter, often being about equal to the
thickness of the costae, but sometimes are half their thickness or even
less. According to Jux (1962, fig. 1) the spines may be thin, thick, irre­
gularly curved, long, sometimes branching.

In Spinatrypa aspera (Schlotheim) and S. dorsata n.sp. (in the present
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collection) the spines are observed mostly in the anterior portion of the
shell and anterior to the hinge angles. During life they have been directed
laterally and probably posteriorly, thus really facilitating the shell ba­
lance.

The number of spines and their spacing are connected with the num­
ber of radial costulae and concentric lines, e.g. with the individual age
of the animal. They are formed at the crossing points of radial costulae
with the concentric lines. Some small thickenings, often observed at the
crossings, may suggest traces of spines.

In all probability, the spines never covered the whole shell surface
of the living animal. No fragments of spines have been observed on the
posterior portion of the shell, either in youthfull or mature individuals.
On a separate brachial valve of immature Spinatrypa aspera (Schl.) ­
about 4 mm. in length, there are 9 distinct spine fragments, occupying
the anterior portion of the shell. Their number corresponds exactly to
that of radial costulae. Jux (1962), on the posterior portion of the shell
of "Atrypa aspera", has observed only concentric lamellae and, therefore,
supposes a complete lack of spines on that part of the shell of the living
animal.

Thus it may be said, that with progressive growth the spines were
developed along the antero-lateral margins of the shell, but were de­
stroyed during the life of the growing animal.

Interior - Teeth and dental plates
All studied atrypids show the teeth well developed. They are in ge­

neral large, crenulated, similarly as the deep dental sockets. The crenu­
lation obviously strenghened the hinge of the living animal.

The dental plates in atrypids can be more developed or less (Desqua­
matia, Spinatrypa) or be obsolete (Atrypa). Immature individuals of the
genus Atrypa have dental plates poorly developed, becoming obsolete
in maturity (Text-fig. 5, 6). Adult specimens show thick and very short
supports, approaching the walls of the pedicle valve, which seem to cor­
respond to the "stout pedestals" observed in Atrypa reticularis by Ale­
xander (1949, p . 210) or to the supporting plates of Alekseeva (1962,
p.22).

Within the genera Spinatrypa and Desquamatia the dental plates are
preserved in maturity. They appear to be less distinct in Spinatrypa,
while in Desquamatia they are well developed (Text-fig. 18). But in none
of the studied species of Desquamatia are the dental plates as well deve­
lop ed as those in the Volhynian representatives of this genus (Kelus,
1939, Text-fig. 19, 22-24), such as e.g. Desquamatia parazonata (Kelus),
Desquamatia ventricosa (Kelus) and Desquamatia regularis (Kelus).

According to some authors (Ivanova, 1943, p. 274; Alekseeva, 1962,
p. 22) the dental plates served as the place of attachment of the pedicle



290 GERTRUDA BIERNAT

muscles. This opinion is confirmed by the present author's observations.
Species showing developed dental plates, e.g. Desquamatia subzonata
n.sp. and Spinatrypa aspera (Schlotheim), have an apical pedicle foramen.
The apical cavity is deep without any traces of secondary thickening
usually observed in atrypids (see PI. V, fig. 5; IX, fig . 3,5). One may con­
clude that the pedicle was functional almost throughout the animals life­
time - except probably in the gerontic stage. This would account for
the presence of dental plates to which the pedicle muscles were attached.
On the contrary, in atrypids, e.g . Atrypa subtrigonalis n.sp. or Atrypa
depressa Sobolev, with obscured or lacking dental plates, a functional
pedicle is absent. The pedicle probably disappeared early in the growth
process, before maturity was attained. With age the pedicle foramen be­
-came obsolete, the apical cavity strongly thickened, filled by a shelly
substance (PI. XV; Text-fig. 7,8) .

These observations can support the statement of Alekseeva (1962,
p. 22) who connects the presence of dental plates with the degree of in­
'curvature of the ventral beak, hence with the presence of a functional
pedicle. Its connection should also be stressed with the convexity of the
shell. One may suggest from the here studied material, that the pedicle
could be functional as long as a certain "equilibrium" was preserved in
the convexity of both valves of the shell. Thus the pedicle was functional
as long as the shell was moderately biconvex and small ventral beak was
suberect, e.g. immature individuals of Atrypa subtrigonalis, imma­
ture and mature specimens of Desquamatia subzonata n .sp. (Text-fig. 9,
16; PI. I, fig. 3, 9; VIII, fig . 2, 6). With growth this "equilibrium" was di­
sturbed, e.g. the convexity of the brachial valve gradually but slowly
exceeded the convexity of the pedicle valve and finally the shell became
dorsi-biconvex (Text-fig. 7,8). As a result, the small beak of the pedicle
valve is more and more incurved, so as to almost overlap the brachial
valve. Thus the pedicle foramen was concealed and the pedicle atrophied.

Muscle area

The brachial muscle area in the genera Atrypa, Spinatrypa and Des­
quamatia displays a close resemblance. As a rule, it is always smaller
than the pedicle muscle area, being situated in the posterior third and in
general occupying one third or a little over of all the valve length. The
size of the brachial valve muscles seems to be connected above all with
the general dimensions of the shell. This last feature varies greatly in
many species.

The brachial muscle area may .be nearly ovate or subrounded in out­
line with antero-lateral margins rounded, being divided by a low median
septal ridge. In all the atrypids, except the genus Carinatina, this ridge
is medially grooved, only the length of groove varying (PI. XV , fig. 8-10).
It is on the whole uniformly narrow and distinctly marked throughout
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its length. In some cases, e.g . in Desquamatia subzonata n.sp. (PI. IX,
fig. 8) it can deepen slightly and widen anteriorly. It appears that this
groove has not been observed by Alexander (1948), as she does no men­
tion it in Atrypa reticularis (L.). As a rule, it is lacking in atrypids from
the Devonian of U.S.S.R. (Minusinsk Basin) being very faintly marked
only in Atrypa (Desquamatia) kurbesekiana Rzonsnickaja (Alekseeva,
1962). Its trace can be observed also in Atrypa reticularis teicherti Cole­
man (Veevers, 1959, Text-fig. 70, section 4,5).

The septal ridge, in general, begins about the base of the crural plates
as a very flat and broad median platform, which is continued anteriorly
as a narrow, distinctly grooved median ridge. In some genera there are
but very small differences in its appearance. In Atrypa and Spinatrypa
this septal ridge is rather short, usually starting near the boundary of
the posterior and anterior adductor scars, slightly bordering the front
edge of the posterior adductor muscles (PI. XV, fig. 7, 9, 10). In Desqua­
matia (D. subzonata) it is much longer, dividing the whole muscle area
and extending beyond the front end of the anterior muscles (PI. IX,
fig . 8).

This difference is small, based on insufficient material (only two se­
parate brachial valves of D. subzonata) . It may be possible that it is
a constant feature and thus would have additional diagnostic value on
the generic level, at the same time emphasizing some differences between
Desquamatia and Atrypa.

The muscle area of the investigated brachial valves of atrypids closely
resembles the brachial myodiagram of Atrypa reticularis (L.) from the
Lower Couvinian argilaceous limestone of Belgium (Vandercammen &
Lambiotte, 1962, fig . 4). On the whole, it corresponds to the muscle area
of Atrypa reticularis (L.) as reconstructed by Alexander (1948, fig . 2).
Some differences are small and concern the arrangement and size of each
pair of muscles. The general outline and size of adductors in the brachial
valve is almost the same in all atrypids. It seems, however, that the rela­
tion of the size of the posterior adductors to that of the anterior ones is
not so constant as is shown by Vandercammen (1962, fig. 4). These two
pairs of adductor muscles may be of equal size, as has been shown by
Alexander (1949, fig. 2) or, as indicate the here studied specimens, the
anterior adductors may be larger than the posterior ones.

Pedicle muscle scars have been not observed in Atrypa. Their pro­
bable absence in maturity may be explained by the early atrophy of the
pedicle in this genus (see p. 290). Very faint traces of the mentioned musc­
les can be observed in separate brachial valves of e.g . Spinatrypa aspera
(SchI.) and Desquamatia subzonata n .sp.

The scars of two pairs of diductor muscles are distinct in the
posterior portion of the notothyrial cavity and also on posterior :
parts of the crural plates (Text-fig. 4). The principal diductor muscles

2 Acta Paaaeontologica Polonica Nr 3/64
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seem to be always well preserved, probably due to their placement in
the notothyrial cavity. They were attached in a groove, between the po­
sterior crural bases (this would support Alexander's interpretation, 1949,
p. 212) and also probably on the lateral walls of these bases. Vandercam­
men & Lambiotte (1962, p. 9) suggest that the brachial pedicle muscle
could be attached to these walls, however, no trace of myophores were
observed in their specimens.

In our material, e.g. Atrypa depressa Sob., A . subtrigonalis n.sp. the
myophores of principal diductor muscles are marked as longitudinal, sub­
parallel incisions and uniformly faint ridges (Text-fig. 4). They would
correspond to Vandercammen's "lamelles verticales" (1962, p. 5), but dif­
fer, however, in being always simple, of almost equal thickness, through­
out their length, without a tendency to thin out or bifurcate posteriorly,
as has been stated by the authors just mentioned.

The accessory diductor muscles are small and rather indistinct, being
in general very rarely preserved. Their traces have been observed in se­
veral separate brachial valves. They are placed higher in comparison with
the principal diductor muscles never being in the groove, but always on
the upper posterior surfaces of the crural plates (Text-fig 4). These
myophores are distinct, expressed as transverse incisions, nearly perpen­
dicular or slightly oblique to the principal diductor muscles. Hence the
position of these two diductor pairs is slightly different, i.e. they do not
directly overlie one another as is shown by Vandercammen & Lambiotte
(1962, fig. 4), but the accessory diductor muscles are placed on either side
of the principal diductors. On many serial sections of the studied atrypids
the scars of the two mentioned muscles are well marked as a fairly thick
layer of calcareous substance (lighter than the remaining elements of in­
ternal structure), with numerous incisions, covering the bottom of the
notothyrial cavity, its lateral sides und upper surfaces of the crural
plates.

Cardinal process

The presence of the cardinal process is considered here to be one of
the characteristic features of atrypids. Vandercammen and Lambiotte
(1962) were the first to observe this process in Atrypa reticularis (L.)
it being placed in the posterior part of the notothyrial cavity, laterally
bordered by the internal walls of the brachiophores, marked as a short,
concave element covered by vertical lamellae. According to the above
authors, the principal and accessory diductor muscles were attached to the
lamellar surface of the cardinal process. These data were, however, based
on scanty material: 18 moulds of Atrypa reticularis (L.).

In our atrypid genera (Atrypa, Spinatrypa, Desquamatia, Gruene­
waldtia) the cardinal process is similarly developed and was observed
both in separate brachial valves and in sectioned shells. It is placed in
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the notothyrial cavity, somewhat similar as in spiriferoids (Vandercam­
men, 1963, i.e. fig. 81. 89) and consists of distinct incisions extending down
the notothyrial cavity, spreading laterally on the brachiophores (Text­
fig. 4), its surface serving as an area for diductors attachment (PI. XV,
fig . 7-11) . The notothyrial cavity is, as a rule, fairly deep and regular­
ly concave, gradually becoming shallower in old individuals, when
a faint median longitudinal ridge can occasionally appear. This latter is
a sign of gerontic stage and should not be mistaken for some element
of internal structure.

~~~,---",""a.d.m.

Fig. 4. - Atrypa depressa Sobolev (Bp. VI!34), appearance of brachial valve po­
st er ior diduetors attachment; X 15

p.d .m. sc a rs o f p r inc ip al diductor muscles, a.d.m. sc a rs of accessory d iductor muscles.

In the genus Carinatina Nalivkin the cardinal process is also develop­
ed. As far as can be judged from literature, this has not previously been
observed in this genus. Nalivkin, in the diagnosis of Carinatina (1930),
and recently Siehl (1962) and Alekseeva (1962), made no mention of it.
In Carinatina plana (Kayser) from the Skaly beds the cardinal process
observed in serial sections is low, in the form of a longitudinal and broad
thickening, showing a distinct myophore for diductors. The myophore is
marked as longitudinal incisions and low ridges, analogous to those
observed in the notothyrial cavity of other atrypids (Text-fig. 5). On se­
rial and thin sections this myophore is expressed as a crenulated calcare­
ous layer (e.g. Text-fig. 19).

Vascular system
The pallial sinuses in the studied specimens are partly preserved only

on the pedicle valves of Atrypa depressa (PI. XV, fig. 3-6), Desqua­
matia subzonata n .sp. and Spinatrypa aspera (PI. V, fig . 11). In the above
species the pattern of sinuses seems very much the same and resembles

2"
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greatly that of "Atrypa reticularis" Gmelin, figured by Sandberger on
the PI. 33, fig. 1 (1852-54), and of Atrypa reticularis (L.) figured by Van­
dercammen & Lambiotte (1962, Text-fig. 5).

In the pedicle valve of Atrypa depressa a pair of vascula media is
clearly visible between the anterior margin of the muscle area and ante­
rior margin of the valve. The vascula media branches off 2-4 times on
either side of the valve, at first a small distance from the principal di­
ductor muscles, then each of these branches bifurcates once again to­
wards the antero-lateral margins of the shell (PI. XV). The separate bra­
chial valves of atrypids are fragmentary and show a poorly preserved
part of vascula media (see PI. XV, fig. 9).

The vascular system in the majority of brachiopods and also in atry­
pids is not as yet systematically and comparatively studied.

Growth changes in some atrypids

In atrypids as in other brachiopods changes during growth are fairly
strong. These concern above all the ornamentation, convexity of the shell,
shell outline and to some extent the appearance of the pedicle valve beak.
'Obviously these changes become particularly great when immature spe­
,cimens (up to 3 mm. long) are compared with mature ones (up to 24 mm.
long). A fairly accurate picture of the growth changes -is also obtained by
comparing specimens of about 1.4 mm. long, with those 8-9 mm. long.
Specimens 7-8 mm. of length greatly resemble shells of mature indivi­
duals and identification of the species is rather not too difficult.

The observations regarding the growth process in atrypids concern
shells of Atrypa subtrigonalis n .sp., A . depressa Sob., Spinatrypa aspera
(Schlotheim), Desquamatia subzonata n .sp. - all from shales, complex
XIV (see p. 280, 282), showing the successive growth stages fairly
preserved. Juvenile specimens, 0.6-2 .5 mm. in length, are not numerous.
Each of the studied species is represented by only a score or so specimens.
The numerous are shells in adult and gerontic stages. In general, the re­
presentatives of 3 genera, which are 0.9-1.5 mm. long, are almost identical
(externally) in:

1)" convexity of shell - all specimens being gently ventri-biconvex;
2) number and appearance of the primary costulae;
3) nearly contemporaneous dichotomous bifurcation of the median

costula and the corresponding intercalation on the brachial valve, star­
ting about 0.4-0.5 mm. from both apexes;

4) faint sulcus and keel;
5) subround to round shell outline.

With growth all these features are more changeable or less.

In spite of these great similarities, it is possible to distinguish the re­
presentatives of the 3 studied genera (even before the shells have reached
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full size) by the size and position of the pedicle valve beak, shape of the
pedicle foramen and the degree of development of area.

Immature specimens of the genus Desquamatia differ from Atrypa
and Spinatrypa in some external features. Thus, in contrast to the two
latter genera, the outline in e.g. D. subzonata is nearly ovate, with more
prominent and suberect the pedicle valve beak, and relatively large pe­
dicle foramen. With growth the shell has length nearly equal to the width,
being biconvex to ventri-biconvex with ovate pedicle foramen, limited
by the deltidial plates tending to be fused together. The developing deli­
cate radial ornamentation is one of the distinguishing features of Des­
quamatia.

The juvenile specimens of Atrypa and Spinatrypa are nearly insepa­
rable morphologically, as is shown by the present material and some ob­
servations of Alekseeva (1962, p. 31). It is expressed in the pattern of
ornamentation and appearance of the pedicle valve beak, which is small
and tilts backwards instead of being in curved (Text-fig. 3 (1,2), 9 (lc),
13 (2b). It is not until the shell attains a length of 2.1 mm. that the beak
rises slightly above the hinge. With a weakly developed beak seems to be
connected a subrounded shell outline in A. subtrigonaris and a rounded
in S . aspera. In both species the keel is present, being more distinct in
A. subtrigonaris. With growth the differences are more marked, especia l­
ly with regard to the pattern of ornamentation and the outline of the
pedicle foramen (apical and rounded in Spinatrypa aspera).

In review of the above growth changes it can be said that the 3 gene­
ra, although are related, but constitute distinct taxonomic units, diffe­
ring in the external (and also internal) morphology. Their differentiation,
not very strong during juvenile stages, is accentuated at the end of the
shell morphogeny (up to 5-7 mm. of length) . Genus Desquamatia differs
from Atrypa and Spinatrypa already in immature stage (up to 3 mm. of
length) in its external appearance. In addition, it seems reasonable to­
include the all group of "Atrypa zonata" Schnur into a separate genus
Desquamatia, according to Alekseeva, 1962: Atrypa (Desquamatia).

SYSTEMATIC PART

Superfamily Atrypacea Schuchert & Le Vene, 1929
Family Atrypidae Gill, 1871

Subfamily Atrypinae Waagen, 1883, emend. Poulsen, 1943
Genus Atrypa Dalman, 1828

Type species: Atrypa reticularis (Linnaeus, 1758); see Alexander,
1949, p. 208-213, PI. 9, figs . 1 a-d; Silurian, ?Mulde Margelstein of Got­
land.
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Atrypa depressa Sobolev, 1904
(PI. I, fig. 1-8, 9, 11, 13, 14; XV; Text-fig. 3 (1) , 4, 5)

1904. Atrypa reticularis L.; D. Sobolev, Devonskija otlofeniia, p. 82, PI. 9, fig. 3-5.
1904. Atrypa depressa Sobolev; D. Sobolev, Ibid., p. 85, PI. 9, fig. 9.

?1909. Atrypa reticulari s L .; D. Sobolev, Srednij Devon..., p. 487.

Material. - 250 free, almost entire shells, 20 separate pedicle valves,
4 brachial ones. Some of specimens greatly deformed to allow measure­
ments. All specimens come from Skaly: Skaly beds, complex XIII, out­
crop 72; complex XIV, outcrop 73; complex XV, outcrop 75; complex
XVII, outcrop 83; Lower Givetian (?Upper Eifelian).

Dimensions of 10 specimens (in mm.):

! Cat. No. Number of costulae

Z. Pal. Length Width Thickness in 1 mm

Bp. VII posteriorly I anteriorly

1 7.0 8.5

I
3.3 ,- -

2 11.7 12.1 4.7 3 2
3 15.0 16.8 6.7 3 2
4 17.0 17.2 7.9 - -
5 18.4 19.8 10.9 3 2
6 20.8 19.0 16.8 - -
7 21.4 21.7 12.7 3 2
8 21.5 21.6 12.5 - -
9 22.4 24.3 11.9 - -

10" 24.4 21.0 18.1 - -

INumber of concentric microlines in 1 mm. : 10-13

* gerontic specimen

Description. - Shell of medium size, subquadrate to longitudinally
ovate in outline; length greater or less than width, widest about mid­
length. Pedicle valve moderately convex umbonally, depressing ante­
riorly by a shallow sulcus; beak slightly projecting. Brachial valve regu­
larly arched along midline with the greatest convexity posterior to the
midlength.

Ornamentation. Branching radial costulae distinct, intercalation pre­
sent, concentric lamellae usually prominent at the anterior commissure,
in some cases 3-4 mm. long, reflecting the radial ornamentation.

Interior (Text-figs. 4, 5; PI. 1. fig . 13, Bp VI/14). Pedicle valve: teeth lar­
ge; dental plates not preserved; apical cavity thickened; scars of adductors
and diductors distinct ; vascular sinuses well preserved in a few valves
(PI. XV). Brachial valve: myophores in notothyrial cavity and posteriorly
on the crural plates usually preserved, scars of adductors well marked.

Growth changes (Text-fig. 3, 1 a-c, Bp. VI/ll; PI. I, fig. 1-7, 9, Bp.
VI/26-31, Bp. VI/32). - The changeable features during growth (speci­
mens from about 1.1 mm. to about 25.5 mm. in length) are the following:
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1. Shape. Shells to about 7 mm. long are nearly gently biconvex and
subcircular in outline. With growth, to about 18 mm. long or more they
become proportionally wider with the brachial valve deeper and the pe­
dicle valve depressed anteriorly. Mature specimens have in general
rather flattened pedicle valve with shallow and narrow sulcus.

2. Posterior part of the shell. Specimens to about 1.5 mm. long are
faintly convex umbonally and have moderately rounded posterior margin
of the pedicle valve, beak not pointed. With growth, to about 8 mm.

~~
~ ,

"

" ~
Fig. 5. - Atrypa depressa Sobolev, serial sections of a specimen from Skaly : A
length 20.8 mm., width 18.9 mm., thickness 13.5 mm. Sections show myophores in
the notothyrial cavity (B), myophores of diductors on the crural plates and in the
notothyrial cavity (C), teeth (D), grooved median septal ridge (F) ; approx. X 5.2

long, the pedicle valve beak slightly enlarges, being more acute. In matu­
rity it is incurved, pressing down to the brachial valve in an older stage.
Pedicle foramen subovate in immature growth stage becomes finally
nearly rounded in specimens to about 18 mm. of length and obsolete in
mature specimens.

3. Ornamentation (Text-fig. 3, 1 a-c). The first costulae appear at
a distance of about 0.4 mm. from the apex, 5 on the pedicle and 4 on the
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brachial valves. The median on the pedicle valve is especially notice­
able, tending to be enlarged, more elevated and to be bifurcated in spe­
cimens to about 1 mm. in length. Further development of radial ornamen­
tation is similar to that in Atrypa subtrigonalis n .sp., as shown on the
Text-fig. 9. It might be mentioned that the ornamentation in the young­
er growth stages is distinct and the costulae increase in a rather regul­
ar way. The species has that feature in common with Spinatrypa
aspera (Schlotheim), see Text-fig. 13. In a mature stage the radial
costulae in Atrypa depressa Sob. differ rather markedly in comparison
with those' in Spinatrypa aspera (Schlotheim), being more numerous, in­
creasing by bifurcation and intercalation.

Individual variability. - One of the variable feature of the species is
appearance of the costulae. This variability concerns their size and num­
ber. In some specimens the costulae are larger and thicker, in others ­
one to two times narrower and more numerous.

There are also changes in the shell outline which varies in keeping
with some variation of the hinge-line width. Specimens are subtrigonal in
outline, show the greatest shell width lying anterior to the hinge-line.
Their cardinal angles are gently obtuse, or show small alar extensions.
Specimens of subquadrate outline have the greatest width almost across
the middle or anterior to it . Lateral mar gins can be gently rounded,
being always convergent anteriorly.

Remarks. - Atrypa depressa Sobolev is the commonest species in the
outcrops of the Skaly beds. It differs from Atrypa subtrigonalis n.sp . in
having less convex pedicle valve and much more distinctly expressed
radial costulae. In comparison to Atrypa vulgaris Ljaschenko (Alekseeva,
PI. 2, 1962) from the Devonian of Kusbas, Atrypa depressa Sob. differs
mainly in being smaller and in having a less convex brachial valve.

Atrypa subtrigonalis n.sp.
(PI. II ; Text-fig. 6, 7, 8 (1 a-c), 9)

1896. Atrypa reticularis var. trigonalis Giirich; G. Giirich, Das Palaozoicum....,
p . 270 nomen nudum).

Type specimen: Bp, VI/251, figured on PI. II, fig. 3.
Type horizon: Lower Givetian (?Upper Eifelian), Skaly beds, shales , complex
XIII, outcrop 72.
Type locality: Skaly, Lysogory region, Holy Cross Mountains,
Derivation of name : subtrigonalis - nearly triangular in outline.

Diagnosis. - Atrypa of nearly trigonal outline with median keel on
the pedicle valve; radial costulae subdued, in general nearly of the same
size on the umbonal part and at the anterior margin.

Material. - 80 free specimens of different size, 2 brachial valves of
younger individuals with preserved internal details; some shells greatly
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deformed. All material comes from Skaly: Skaly beds, Lower Givetian
(?Upper Eifelian-Lower Givetian), shales and maries; complex XIII, out­
crop 72; complex XIV, outcrop 73; complex XV, outcrop 76. The species
occurs together with Spinatrypa fasciplicata (Struve), index fossil for '
Upper Eifelian in Rhine region.

Dimensions of 8 specimens (in mm.):

I Cat. No . Number of cost ula e

I
Z.Pal. Le ngth Width Thickness Breadth in 1 mm.

Bp. VI I
of sulcus

posteriorly I

I

anteriorly

I
,

255 16.0 17.1 8.5 - 3 3,

I

254 16.5 17.0 8.9 - 3 3
253 19.4 18.8 11.5 - 3 3

I 259 20.4 20.8 13.0 8.5 3 3
I 251*' 20.4 I 19.7 11.7 8.6 - -
I 260 22.4 22.0 11.5 12.9 3 3

257 23.0 22.6 14.9 12.5 3 3 ,

256 23.7 25.3 15.0 13.0 3 I 3
I

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

* h ol otype

Description. - Outline subtrigonal to trigonal; shell width nearly
equal to the length or a little smaller; lateral margins rounded, anterior
commissure uniplicate, forming in adults a tongue. Pedicle valve: median
keel observed on the posterior half of the valve; beak small, in olds near­
ly pressed to the brachial valve. Brachial valve deeper than the opposite
valve, r egularly convex.

Ornamentation. Radial costulae are lowly rounded, subdued, increas­
ing by intercalation and bifurcation. They are close together, 3 occupying
1 mm. of the shell surface at the umbo and anterior margin. Concentric
lamellae prominent, arranged at nearly regular intervals (1-1.5 mm.) over
about 3/4 of the shell length, crowded anteriorly; flatly costulate lamellar
extensions sometimes about 2-3 mm. long. Concentric microlines if pre­
served closely spaced, numbering about 9-12 in 1 mm. of the shell sur­
face.

Interior (Text-fig. 6; PI. II, fig. 6, 7; Bp. VI/262-263). Pedicle valve:
umbonal cavity thickened ; deltidial plates scarcely observed in cross sect­
ions. Brachial valve: median septal ridge low, grooved medially on its
anterior third.

Growth changes (Text-fig. 7, Bp. VI/251, 257, 258; Text-fig. 8, (1 a-c),
Bp. VI/259 ; Text-fig. 9, Bp. VI/264-268) . - The collection includes spec­
imens from a length of about 1.4 mm. long and 1.4 mm. wide to about
24 mm. long and 26 mm. wide. There are several features undergoing to
some changes with growth:

1. Outline. Shell is rounded in immaturity, from a length of about
4 mm. it becomes more ovate or nearly subtrigonal, with antero-lateral
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margins broadly rounded or narrowing anteriorly. The final subtrigonal
to trigonal outline may be reached at widely different sizes, by specim­
e ns of a length from about 6 to 22 mm.

~~._--~

C~6

A

B

18.5

10.0

G

Fig. 6. - Atrypa subtrigonalis n.sp., serial section of 2 specimens from Skaly (Bp,
VII261): A length 18.4 mm., width 19.2 mm.; section shows thickened umbonal ca­
vity. B-G length 15.7 mm., width 15.8 mm.; sections show divided hinge plate (B) ,

teeth (C ,D), grooved median septal ridge (E,F) ; X 5.2.

2. Anterior commissure, straight in immature stage, becomes with
growth more uniplicate. The tongue is a gerontic feature, beginning in
immaturity, and may attain a different degree of development.

3. Pedicle valve beak. In specimens about 1.4 mm. long is not or scar­
. cely prominent. With growth it very slowly enlarges. Mature specimens
have small beak but greatly incurved, pressing down to the brachial
valve.
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4. Ornamentation. It is not very changeable. The costulae appear on
a distance of about 0.3-0.4 mm. from both apexes, with growth increasing
by bifurcation and intercalation, and appear to be of nearly equal width
during the growth.

Individual variability. - The species does not appear to be very varia­
ble in its features of external morphology. Variation in the shell outline
is insignificant for specimens of about the same size and individual age.

,()) 0
10 20 30

0
1b 2b 3b

G"2'~ 3c

Fig. 7. - Atrypa subtrigonalis n.sp. (Skaly), three mature specimens of different
thickness, in side, ventral and anterior views, showing trigonal to subtrigonal shell
outline (lb-3b) and linguiform extension of the anterior margin (2b-3b); nat. size

. ' (B p . VI /251, 257, 258).

A little variation can be observed in the thickness of the shell. Surface
ornamentation is rather constant, much more than in other species of
atrypids.

Remarks. - The new species in comparison with Atrypa reticularis
(L.) figured by Alexander (1949, PI. 9, fig. 1 a-d), differs slightly in the
shell outline, having finer radial costulae and a more acute beak of the
pedicle valve. It bears some external resemblance to Atrypa (Atrypa) te­
nuicostata Alekseeva (1962, p. 47, PI. 2, fig. 7) from the Middle Devonian
(Eifelian) of Kusbas, in having low and flat radial costulae, but it differs
in a more trigonal shell outline and more closely spaced concentric la­
mellae. It seems to be very close to Atrypa reticularis (L.) from China,
Wangchia formation of the Middle Devonian of Changuli, Kansu (Grabau,
1931, p. 183, PI. 21, fig . 1). Distinguishing features are more ovate outline,
thicker pedicle valve umbo and concentric lamellae closely set in the
Chinese species.
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Fig. 8. - Six gerontic specimens: 1 Atrypa su bt rigona lis n.sp, (Bp. VI /259), 2 A trypa depressa Sobolev, 3 D esquamat ia subzonata
n .sp, (Bp. VI/462), 4 Spinatrypa do r sata n.sp , (Bp. VI/343), 5 S. aspe r a (Sc hlotheim ) (Bp. VI/360), 6 S. asperoides n .sp, (Bp . VI/382) ; X 2.

a l a ter al view , b pe dicle va lve vi ew, c an te r ior view.
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Fig. 9. - Atrypa subtrigonalis n .sp., 1-4 appearance of the radial costulae during
t he growth , 5 adult individual (Bp. VI/264-268); X 10.2
a brach ia l valve view, b p ed ic le va lve view, c la te r al v iew.
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Atrypa squamifera (Schnur, 1853)
(PI. I, fig. 10, 12)

1853. Terebratula squamifera Schnur; J. Schnur, Zusammenstellung..., p, 181, PI. 24,
fig. 4 a-d.

Diagnosis. - Shell of medium size, dorsi-biconvex, subquadrate in
outline, with small beak and without area, anterior commissure unipli­
cate, radial costulae numerous, of medium size, dichotomous and interca­
lated, shell surface densely and distinctly squamous.

Material. - 60 free, almost entire shells. All specimens come from
Skaly: Skaly beds, shales, complex XIV, outcrop 73, and complex
XVII, outcrop 83. Lower Givetian (?Upper Eifelian).

Dimensions of 3 specimens (in mm.):

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

Cat. No .
Z Fal.

Bp. VII
Length Width Thickness

Number of costulae
in 2 mm.

posteriorly I anteriorly

330

331

332

31.0

30.8

24.0

31.8

30.9

24.9

24.5

23.5

14.9

3

4

3

2

3

2

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

Description (PI. I, fig. 10, 12). - Medium size, wider than long, anter­
ior commissure uniplicate, varying from narrowly to widely uniplicate.
Pedicle valve: moderately convex; beak very small, in olds strongly in­
curved. Brachial valve strongly, but regularly arched along midline.

Ornamentation. Radial costulae are numerous, distinct but low, dicho­
tomy and intercalation common. Concentric lamellae prominent, distinct­
ly marked over the whole shell surface, making its very characteristic.

Interior. Pedicle valve: teeth well developed, apical cavity thickened,
muscle area deeply excavated. Brachial valve: dental sockets deep.

Individual variability. - The shell outline vary slightly from near­
ly subquadrate to more ovate. The other features of external morphology
are rather stable.

Remarks. - The type species of Atrypa squamifera (Schnur) is insuf­
ficiently defined both by figures and description (Schnur, 1853, p. 181,
PI. 24, figs. 4 a-d). In the small Schnur's collection of atrypids examined by
the present author at the Senckenberg Museum, there are three somewhat
different specimens labelled as Atrypa squamifera. They all differ slightly
in the thickness and distinctness of radial costulae and rather less
in the shell outline. It is probable that Schnur gave rather wide limits to
his species, having in mind the atrypids of medium size with densely squa­
miferous shell surface and distinct radial costulae of moderate thickness.
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According to Schnur (1853, p. 181) the dichotomous costulae of Atrypa
squamifera are of medium size in comparison with the thickcostulae which
are developed in his T. squamifera var. aspera (Schnur, 1853, PI. 24, fig.
4 f-k), in Schlotheim's Terebratulites asper (Schlotheim, 1813, PI. 1, fig . 7),
and Atrypa squamosa Sowerby (Sowerby, 1840, PI. 57, fig. 1). Judging
from the Schnur's specimens, description and figures and also from the
rich collection of atrypids from the Lysog6ry and Rhine regions, Schnur's
species Atrypa squamifera is considered here as a valid species.

A. squamifera (Schnur) externally can be compared to Atrypa (Atry­
pa) vulgaris Liaschenko, from the Middle and Upper Devonian of Kusbas
(Alekseeva, 1962, PI. 2, fig. 1, 2), but it differs mainly by smaller dimens­
ions and a less convex pedicle valve. It seems to be very near to Atrypa
(Atrypa) vulgariformis Alekseeva from the Middle Devonian of Kusbas
(Alekseeva, 1962, PI. 2, fig. 3-6), differing only by a flatter pedicle valve,
variable shell outline and ornamentation.

Occurrence. - Middle Devonian; Poland: Lysog6ry region; Germany:
Rhine region.

Atrypa? sp.
(PI. XII, fig. 1)

Type specimen : Bp. VI1700, figured on PI. XII, fig. 1.
Type horizon: Lower Givetian, Skaly beds, complex XVII, outcrop 97, limestone.
Type locality: Skaly, Lysogory region, Holy Cross Mountains.

Diagnosis. - Shell of medium size, subquadrate in outline, dorsi-bi­
convex, radial costae distinct, corrugate, with spine bases, bifurcating
a few times and giving anteriorly an appearance oi bundles.

Material. - 2 nearly complete specimens with both valves closed.

Dimensions of type specimen (in mm.):

I

.
Number of costa eCat. No.

Z Pal. Length Width Thickness in ] mm.

Bp. VI I
I posteriorly I anteriorly

I I I

I

I
700 38.3 38.9 25.9

I
2 1

Description. - Shell dorsi-biconvex, with lateral margins rounded,
and anterior commissure narrowly uniplicate. Pedicle valve moderately
convex with sulcus deeply marked at the anterior margin. Brachial valve
evenly convex.

Interior. Pedicle valve with short dental plates. Brachial valve:
muscle occupying the posterior third of the valve, divided by a short
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median septal ridge; the cones of the brachidium high, each composed of
12 or more spires.

Ornamentation. The costae, being quite distinctive, have a corrugate
appearance. Nearly each of costae bifurcates anterior-ly a few times giv­
ing an appearance of bundles (PI. XII, fig. 1b). On a fragment of the shell
surface are probably preserved spine bases.

Remarks. - The generic position of the described specimens is uncer­
tain. They are tentatively referred to Atrypa. The specimens in question
have the outline and general appearance of pedicle valve beak of Atrypa;
dental plates are low as in Desquamatia; some external features as nar­
rowed sulcus on the pedicle valve and somewhat the radial costation as
in Vagrania Alekseeva. Our specimens seem to be close to Atrypa scabe­
bra Hodalevitsch (1951, PI. 21, fig. 2) from the Eifelian of Sverdlovsk, Se­
rov region (U.S.S.R.).

The above specimens cannot be precisely identified until we have
.a more numerous and better preserved material.

Genus Spinatrypa Stainbrook, 1951

Type species: Atrypa hystrix var. occidentalis Hall, 1858; Cedar iValley limest­
one, Upper Devonian, U.S.A.

Remarks. - Spinatrypa Stainbrook is closely related morphologically
to Atrypa Dalman in many features, but can be distinguished from the
latter by the invariable development of spines, hollow (in general) apical
cavity of the pedicle valve, dental plates less developed 'than in
Desquamatia and a small area. Spinatrypa branches off from Atrypa pro­
bably in the Lower Eifelian or earlier. In the Lysog6ry region Spinatrypa
dorsata n.sp. from the Lower Eifelian deposits of Wydrysz6w appears to
be the earliest or one of the earliest representatives of the genus (see
p. 281). The strongly arched brachial valve and greatly thickened apical
cavity make Spinatrypa dorsata very similar to Atrypa.

Genus Invertrypa Struve (1961) appears to be almost identical inter­
nally and to a great extent externally with Spinatrypa. The main feat­
ures, recognized by Struve (1961) as diagnostic for Invertrypa are: more
marked double keel on the pedicle valve, single and less distinct costae,
narrower shell. In the present writer's opinion, the above cited charact­
ers could hardly be regarded as diagnostic at generic level. The differen­
ces between the representatives of Invertrypa and Spinatrypa are not
greater than between the species of Spinatrypa. For this reason, the pre­
sent writer regards Invertrypci Struve as a junior subjective synonym of
Spinatrypa.
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Spinatrypa dorsata n .sp.
(PI. III; Text-fig. 8 (4), 10, 11)

Type specimen: Bp. VI!343, figured on PI. III, fig. 4, 6.
Type horizon: Lower Eifelian, mudstone.
Type lo caLity : Wydrysz6w, Lysog6ry region, Holy Cross Mountains.
Derivation of name: Lat. dorsata - brachial valve strongly arched.

307

Diagnosis. - Spinose with double keel; pedicle valve laterally depres­
sed; brachial valve highly convex, often gibbous; radial costae on both
valves differing, almost parallel on the brachial valve and radiating on
the pedicle on e.

Material. - 15 mature specimens, rather complete, some slightly de­
formed. All specimens come from Wydrysz6w: mudstone of Wydrysz6w,
Lower Eifelian.

Approximate shell dimensions of 7 specimens (in mm.):

Cat. No. Number of costae

Z. Pal. Length Width Thickness in 5 mm

Bp. VII posteriorly I anteriorly
I

I

345 12.0 10.3 5.6 5 4
348 17.0 16.6 9.7 - -
3'17 17.8 18.5 ?8.3 5 3
34:3* ::'0.5 19.3 10.3 5 4
350 I 22.0 21.4 - 5 3
351 22.2 20.3 - 6 4
3'19 22.5 19.8 14.3 7 4

* holotype

Description. - Shell of medium size, subquadrate to ovate in outline,
broadest as a rule posterior to midlength; antero-lateral margins rounded
anterior commissure broadly and weakly rounded or greatly narrowed
(Text-fig. 8 (4b), 10). Pedicle valve shallow with distinct keel along mid­
line, depressed toward the lateral margins; beak short, incurved; area
scarcely visible. Brachial valve strongly arched from the midpoint to the
beak, highly convex, greatest curvature at midlength or posterior to it.

Ornamentation (Pi. III, fig. 6, 8). Pattern of ornamentation is charac­
teristic by low and rounded costae, which are slightly radiating on the
pedicle valve and nearly parallel on the brachial valve. As a rule, the
costae are single, rarely bifurcating on the lateral slopes. The separating
furrows are shallow being a little narrower in comparison to the width of
costulae. Concentric lines spaced at intervals of 1-2 mm. The spine frag­
ments, usually preserved at the antero-lateral commissure, are strong
and not hollow. The concentric microlines are widely spaced, numbering
to about 10-12 in 1 mm. of the shell surface.

3 Acta Pa!aeontologica Polonlca Nr 3/64
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Interior (PI. III, fig. 7; Text-fig. 11). Pedicle valve: thick callus in the
umbonal cavity present, dental plates obscured. Brachial valve: crural
plates slightly divergent; septal ridge short but greatly elevated; each
cone of the brachidium composed of about 7-9 coils.

la 20 3a

lb

Fig. 10. - Spinatrypa dorsata n.sp, (Wydrysz6w), range of adult specimens showing
highly convex dorsal valve (Bp. V1/349, 343, 345); X 2

a side view, b ventral valve view, c anterior view.

Remarks. - Spinatrypa dorsata n.sp. may be distinguished from the
other species of Spinatrypa, e.g. S. aspera (Schlotheim) and S. asperoi­
des n.sp. mainly by the characteristic arrangement of its radial costae (par­
allel on the brachial valve and radiate on the pedicle valve) and much
more convex brachial valve. It bears some resemblance to S. fasciplicata
(Struve) by the presence of keel and almost equally sized radial costae,
but differs in the arrangement of the costae which is a feature highly cha-
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racteristic for the new species. As far as can be judged from the literat­
ure and available comparative material, the new species is not easily con­
fused with any other known species.

Fig. 11. - Spinatrypa dorsata n .sp., serial sections of specimens from Wydryszow
of a length 20.9 mm (Bp. :VI/344); sections show thickened apical cavity (A), very

high (D) and grooved median septal ridge (F); X 5.2.

Spinatrypa aspera (Schlotheim, 1813)
(PI. IV, IV ; Text-fig. 2, 8 (5), 12, 13)

1813. Terebratulites asper Schlotheim ; E. F. Schlotheim, PI, 1, fig. 7 a-c.
?1840. Atrypa squamosa (Sow.); J. Sowerby, Explanation..., PI. 57, fig. 1.

1896. Atrypa aspera (Schloth.) ; G. Glirich , Das Palaozoicum..., p. 273.
1904. Atrypa aspera Schloth.; D. Sobolev, Devonskija otloteniia..., p . 84, PI. 9, fig. 7.
1909. Atrypa aspera Schloth.; D. Sobolev, Srednij Devon..., p . 487.

Material. - 25 shells of different dimensions, representing young,
adult and gerontic stages; 9 brachial valves and 2 separate pedicle val­
ves. All material comes from Skaly and Milosz6w: Skaly beds, Lower
Givetian (?Upper Eifelian), complex XIV, outcrop 73; limestone of Milo­
sz6w.

3·
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Dimensions of 9 specimens (in mm.):

369
366

Number of costae

pedi cle I brachial
va lve valve

·:-·-1--16

14 ] 5

Cat. No.

I
. z. Pal.

Bp. VII
I

I
367
365
361
368
363
360
364

Length

10.0
13.9
15.7
16.2
17.0
17.2
19.3
19.4
20.0

Width

10.0
16.1
17 0
18.7
18.7
187
19.2
21.0
17.4

Thickness

5.4
7.4
9 4
7.4
9.0

8.3
9 5

11.6
17.3

15
15
19
20
21

16
15
]9
18
22

Description. - Biconvex to dorsi-biconvex, subquadrate in outline,
broadest almost at the hinge-angles. Pedicle valve: area small; beak slight­
ly prominent, incurved; pedicle foramen rounded, obsolete in old in­
dividuals. Brachial valve in general more convex than the pedicle valve.

Ornamentation. Surface costulae strong, slightly widening anteriorly,
in general single and only occasionally bifurcating. Concentric lines near­
ly regularly and widely spaced at intervals of about 0.5-1 mm. The con­
centric microlines often observed, numbering about 10-12 in 1 mm. of

cB

F ig . 12. - Sp i n at rypa aspera (Schlotheim), A-E serial sections of a specimen from
Skaly of a length 14.4 mm. and width 14.8 mm. (Bp. VI/381). Sections show: myo­
phares on the crural plates (C) , not distinct dental plates (D), grooved median septal
ridge (E) ; section F shows spiral cone of a different specimen (Bp, VI/380 ; X 5.2.



MIDDLE DEVONIAN ATRYPACEA 311

the shell sur face ; many fragments of hollow and fragile spines, some­
times to about 4 mm. long.

Interior (PI. V, fig. 3-11; Text-fig. 12). Pedicle valve: delthyrial ca­
vity deep, thickened in gerontic stage; teeth well developed ; dental pla­
tes not discernible; muscle area largely flabellate, extending to about
midlength of the valve, composed of ovate in outline scars of adductors,
small and rounded accessories diductors, slightly flabellate principal did­
uctors and not always distinct scars of pedicle muscles; pallial sinuses
partly preserved in one pedicle valve (PI. V, fig. 3-8). Brachial valve:
crural plates well developed; notothyrial cavity and uppermost edges of
cardinals with myophores, marked as numerous, longitudinal incisions for
diductors; muscle area deep, posterior and anterior adductors distinct;
median septal ridge low, thick, grooved anteriorly (PI. V, fig . 9-11 ; Text­
fig. 12).

Growth changes (Text-fig. 13). - The smallest specimen in the col­
lection, about 1.2 mm. long, 1 mm. wide, is subrounded in outline, mode­
rately ventri-biconvex, with pedicle valve beak a little pointed, pedicle

3b30

~
10

~20
2b

1b

Fi g. 13. - Spinatrypa aspera (Schlotheim), Skaly; range of young specimens showing
development of the radial and concentric ornamentation and traces of preserved

spines (2 Bp. VIl384, 3 Bp. VII385); X 10.5
a brachial valve vlew,b pedicle valve vi ew .
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foramen ovate, bordered by two discrete deltidial plates, small area mark­
ed; lines of concentric lamellae distinct, 3-4 in number. There are about
8costulae on the pedicle valve and 7 on the brachial one. As a rule, they
do not change very much during the growth. The costae become more
wide and coarse anteriorly. Bifurcation and intercalation are rare.

Judging from the scarce material, immature indviduals closely re­
semble the adults in the external appearance. Changes during the growth
seem to be rather small. It may be added that the gerontic stage has been
attained by specimens of different sizes, which is probably due to envi­
ronment. The collection contains a number of separate valves represen­
ting old individuals. The valves are of small dimensions, greatly thicke­
ned, concentric lines crowded anteriorly and radial costae less distinct.

Individual variability within the species seems to be very limited.
There are only some small variations in the shell outline, convexity, num­
ber of costae and interiorly in the shape and size of the muscle area of
both valves (brachial and pedicle).

Remarks. - In Schlotheim's original collection in the Humboldt Uni­
versity in Berlin there are a few specimens labelled as "Spinatrypa aspe­
ra" (Schlotheim) which correspond with "Terebratulites asper" figured
by Schlotheim on PI. 1, fig. 7 (1813). The specimens are characterized by
varying number of radial costae up to 20 on each valve, some of which
can be dichotomous or intercalated, and by unequally biconvex shell with
a marked beak of the pedicle valve. There are 'Only small differences be­
tween it and specimens of Spinatrypa aspera aspera (Schlotheim) from
Freilinger layers of Sotenich (Struve, 1956, PI. 1, fig. 2). The collection
(SMF No 1129-1145) includes specimens somewhat varying in shell out­
line, less in the size of shell and thickness of radial costae which in ge­
neral are single, only rarely bifurcating.

Specimens from the Skaly beds are not numerous, but they all show
features characterizing Spinatrypa aspera as described by Schlotheim.
The slightly less numerous radial costae, which in general are single in
specimens from Skaly, do not appear to be an important difference be­
tween Schlotheim's and our specimens. Spi,natrypa aspera (Schlotheim)
from Freilinger layers (Struve, 1956) has slightly lower radial costae and
less distinct concentric lamellae which are not arranged so widely in our
specimens. Some American species, such as Hystrocina planosulcata
(Webster), show a great resemblance in shell outline, same number of
radial costae and similar concentric lines. Spinatrypa asperaeformis
Alekseeva from the Devonian of Kusbas (1962, PI. 6, fig. 9-12) has in ge­

neral thicker radial costae and more marked beak of the pedicle valve.

Occurrence. - Middle Devonian; Poland: Holy Cross Mountains; Ger­
many: Rhine Basin; France: Bassin d'Ancenis.
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Spinatrypa asperoides n.sp.
(PI. VI, fig. 1-5 , 12; ,VII , fig. 7, 8; Text-fig. 8 (6), 14)

Type specim en : Bp. VI/383, figured on PI. iVI, fig. 5.
Type horizon: Lower Givetian (?Upper Eifelian), Skaly beds, complex XVII.
Type locality: Skaly, Lysogory region, Holy Cross Mountains.
Derivation oj name: Lat. asperoides - reminding on e of Spinatrypa aspera but

smaller.

Diagnosis. - Like Spinatrypa aspera (Schlotheim) but of smaller size,
and much finer radial costae (costulae); shell nearly equally biconvex,
with uniplicate anterior commissure and obscured keel on the pedicle
valve.

Material. - 40 specimens well preserved, no separate valves. All spec­
imens come from Skaly : Skaly beds, complex XVII, outcrop 84.

Dimensions of 7 specimens (in mm.):

Number of costulae
Cat. No. Length Width Thickness in 1 mm.

Z .Pal. Bp. VI
posteriorly I anteriorly

I
390 8.8 8.4 3.9 2 1
388 11.3 10.7 5.4 3 2
386 12.5 12.8 60 3 1-2
387 128 12.6 5.6 2 2

I

383* 14.3 14.4 8.2 2 1
382'" 15.6 15.3 12.9 - -
385 I 15.9 13.7 I 8.9 - 1

I.I

* holotype ** gerontic specimen

Description. - Shell small to about medium size, subcircular to sub­
ovate in outline, moderately biconvex, usually longer than wide, in
some specimens wider than long, widest posterior to the midlength; car­
dinal angles and lateral margins rounded, anterior margin uniplicate in
adults. Pedicle valve gently convex in the umbonal region, slightly de­
pressed anteriorly; beak small; apical foramen round and small. Brachial
v alv e slightly more convex than the opposite valve, almost regularly ar­
ched from beak to front; fold short, broad but low, marked at the ante­
rior margin.

Ornamentation. Costulae are fine, low and rounded of subdued ap­
pearance, in general single, increasing very rarely and irregularly by
bifurcation and intercalation, separating furrows of nearly equal width.
There are up to about 20 costulae on each valve. Concentric lines of la­
mellae numerous, farther apart on three fourth of the shell length,
crowded at the antero-lateral commissure, where they often preserve
a lamellose appearance. The preserved fragments of spines are hollow.
The concentric microlines not closely spaced, numbering from about 8-10
inmm.
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Interior. Pedicle valve: teeth well developed in proportion to the size
of the shell; dental plates very indistinct; deltidial plates observed on
cross-section (Text-fig. 14). Brachial valve: median septal ridge, appearing
anterior to notothyrial cavity, being low and thick, grooved on its ante­
rior half (Text-fig. 14).

a
13.1

A

Fig. 14. - Spinatrypa asperoides n.sp., serial sections of specimen from Skaly of
a length 13.4 mm., width approx. 14.4 mm. (Bp. VI/389). Dental plates and grooved

median septal ridge present (C-F); X 5.2.

Variation . - Specimens vary a little in outline from slightly ovate,
rounded to subquadrate. If the shell is more ovate or rounded, the cardi­
nal angles are obscured. In specimens with subquadrate outline, cardinal
angles are more distinct. The ornamentation is the same in all specimens.

Remarks. - The described specimens are akin to Spinatrypa aspera
(Schlotheim), but the differences are judged to be taxonomically decisive.
The distinction between S. aspera (Schloth.) and S. asperoides rests on the
generally smaller shell size and finer radial costae in the latter. The ge­
neral pattern of ornamentation is the same of both species. Spinatrypa
kelusiana Struve is usually more ovate in outline, has fewer and slightly
larger radial costae and more distinct keel on the pedicle valve. The new
species resembles Spinatrypa nana (Khalfin) from Upper Devonian of
Kusbas (Alekseeva, 1962, PI. 6, fig. 13-16), but differs in having more
numerous and smaller radial costae and a more variable shell outline.
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Spinatrypa fasciplicata (Struve, 1961)
(PI. VI, fig. 6-11)

1961. Invertrypa fascipUcata Struve ; W. Struve. Zur Stratigraphie.... p. 334. pl. 2.
fig. 7. 8.

Material. - 11 free specimens, all deformed, none of them show in­
ternal structure, no separate valves. All specimens come from Skaly: Ska­
ly beds, Lower Givetian (?Upper Eifelian), shales, complex XIII, outcrop
72, and complex XIV, base, outcrop 73.

Dimensions of 5 specimens (in mm.):

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

I Cat. 1\'0.

t Number of costae Number of m icro-
Length Width

posteriorly I anteriorly
lines in 1 mm, of12.Pal. Bp .VI the shell surface

I

I397 10.5 10.4 8 ? ?
394 15.6 15.6 8 16 9-11
393 16.3 18.8 7 18 8-10
395 18.4

I

17.8 7 17 10-12
~ 96 18.5 17.4 7 17 ?

Description. - Spinatrypa of medium size, about subovate in outline;
broadest about midlength; antero-lateral margins rounded; keel on the
pedicle valve present; surface ornamentation marked by about 20 low,
not always dis tinct costae, which in general are single, very rarely bifur­
cating on the lateral slopes of shell.

Interior not available, all specimens proved unsuitable for sectioning.
Remarks. - The diagnostic features characterizing the genus Inver­

trypa Struv7 (1961), as shown by a collection at the Senckenberg Museum
(SMF No. 12565-12573) - are the following: 1) subovate shell outline in
the majority of specimens in Spinatrypa kelusiana Struve and S. fasci­
plicata (Struve) ; 2) subequal to nearly equal biconvex shell; 3) beak acute
probably as a result of developed double keel on the pedicle valve, mar­
ked by two always parallel central costae; 4) hinge-line less than the ma­
ximum width of shell, often subarcuate; 5) the radial costae rather sub­
dued, usually single and not numerous - maximum to about ZO on each
valve. The above features are not judged to be taxonomically decisive at
the generic level, but they may have a diagnostic value as specific cha­
racters.

The described specimens are regarded as conspecific with Invertry­
pa fasciplicata Struve (1961) from Achbach layers of Nohner Miihle.
When compared with the holotype (SMF No. 12565) and paratypes (SMF
No. 12566-12573) the external similarity is very great. The differences,
as a rule, are very small, expressed in slightly narrower radial costae
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and a little more thickened beak of the pedicle valve in specimens from
Skaly. The latter are also close to Invertrypa kelusiana (Struve) from
Freilinger layers, mainly in the shell size, but the radial costae in our
specimens are slightly more distinct and numerous. In general, the ob­
served differences between Invertrypa fasciplicata Struve (= Spinatrypa
fasciplicata) and Invertrypa kelusiana (Struve) (= Spinatrypa kelusiana)
are very small and concern rather the shell size, and to same extent the
thickness and number of radial costae and convexity of both valves.
Judging from the specimens of the Rhine region, the dimensions of the
Spinatrypa kelusiana Struve appear to be smaller. The two mentioned
species are considered by Struve as good index fossils, S. kelusiana Struve
being reported from Freilinger layers, and S. fascipricata (Struve) from
Achbach layers (Struve, 1961). Judging from the scarce material found
in the Skaly beds, our specimens are in general smaller than specimens
of either German species.

Occurrence. - Middle Devonian; Poland: Lysogory region; Germany:
Rhine region.

Genus Desquamatia (Alekseeva, 1960)

Type species: Atrypa (Desquamatia) khavae Alekseeva, 1960a, Middle Devon­
ian - Eifelian, Ural, U.S.S.R.

Alekseeva (1960) erected a new subgenus - Atrypa (Desquamatia) ­
for a group of atrypids with distinct dental plates, weak and widely spa­
ced concentric lines, slightly incurved pedicle valve bearing pedicle fo­
ramen, deltidial plates well developed (Alekseeva, 1962).

On the base of the studies on numerous representatives of Desqua­
matia from the Middle Devonian of the Holy Cross Mountains, the pre­
sent writer regards Desquamatia as a distinct genus, characterized (in ad­
dition to the above mentioned features) by the following characters: 1) di­
stinctive radial ornamentation (see p ... .); 2) apical cavity not thickened:
2) median septal ridge of the brachial valve longer than the muscle area;
4) shell sizes, medium to large; 5) presence of pedicle collar (as also in­
formed by letter of Dr Paul Cooper from Canada).

Judging from available literature, the genus Desquamatia is a large
group, diversified in the Middle Devonian (Eifelian-Givetian) and pro­
bably appearing in the Lower Eifelian as a branch of Atrypa (see p. 281).
To this genus can be included several species erected earlier by older
authors: Atrypa circularis Leidhold, 1928 - limestone of Bilveringsen
at Iserlohn; A. globosa Leidhold, 1928 - limestone of Bilveringsen at
Iserlohn; A. prisca (Schlotheim, 1813) - limestone of Reffrath.

It seems to be quite probable, that Atrypa (Atrypa)? schandiensis
Rzonsnickaja, 1951, from the Middle Devonian of Kusbas, belongs to
Desquosnatui. Specimens figured by Alekseeva (1962, PI. 1, fig. 10) show
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some external similarity to specimens of Desquamatia circularejormis
n.sp., from the Skaly beds (Miloszow), figured on PI. XII, fig. 2, 3, and
also to specimens of Desquamatia sp. from Pokrzywianka beds (PI. XII,
fig . 7). All these species (except Atrypa (Atrypa)? schandiensis) are ra­
rely if at all mentioned in recent papers, due to the fact that their type
species have not been clearly defined and their diagnosis and illustrations
are inadequate for specific identification. Also, specimens from limestone
are often poorly preserved, especially the radial ornamentation, the lat­
ter being one of the external features facilitating identification of atry­
pids which not always can be taken into consideration (e.g. atrypids
from limestone of Bilveringsen - Leidhold, 1928; Torley, 1934).

Species assigned to Desquamatia (Alekseeva, 1962, pp. 60-88) - see
the present paper, pp. 317-327.

Occurrence. - Devonian (Middle Devonian), throughout the world.

Desquamatia varistriata (Biernat, 1954)
(PI. iVII, fig. 1-6; Text-fig. 15)

1954. Atrypa varistriata n.sp.; G. Biernat, Ramienionogi..., p. 514, PI. 3, fig. 1-5 ,
Text-fig. 14-16.

Diagnosis. - Biconvex Atrypa with tubular radial costulae of varia­
ble size and developed dental plates.

Material. - 15 free shells, all greatly deformed. All specimens come
from Wydryszow, Lower Eifelian, complex III, mudstone.

Approximate dimensions of 5 specimens (in mm.):

Number of costulae
c-r. No. Length Width Thickness in 1 mm.

Z. Pal. Bp. VI
; pos teriorly I anter-iorly

400
I

15.0 15.2 6.3 2 2
403 18.0 19.2 ? - -

I404 18.9 21.1 10.5 2 3
401 20.8 21.2 9.0 2 2

[402 22.8 23.9 12.3 2 2

Description. - Shell of medium size, almost subquadrate, alar exten­
sions of the cardinal angles often present, anterior commissure unipli­
cate. Pedicle valve weakly but regularly arched along the midline, gen­
tly depressing anteriorly and laterally, beak pointed and incurved, pe­
dicle foramen small. Brachial valve regularly arched, median fold weak,
marked at the anterior margin.

Ornamentation. Numerous distinct costulae, semitubular to tubular
in appearance. In the posterior half of the shell bifurcation and inter-
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calation not very common. The costulae in the anterior half of the shell
are finer, being twice as numerous, increasing intensively by bifurcation
and intercalation. Concentric lamellae distinct, -crow ded, reflecting the
tubular surface costulation.

~£:Jk1 5'0
A

D

c

F

Fig. 15. - Desquamatia varistriata (Biernat), serial sections of specimen from Wy­
dryszow (Bp, VI/410); length 15.5 mm., width 16.4 mm. Sections show deltidia1

plates (A), very distinctly developed dental plates (B-E) ; X 5.2.

Interior (Text-fig. 15). Pedicle valve with developed teeth and dental
plates (dental plates not observed earlier; Biernat, 1954). Brachial valve:
dental sockets deep ; crural plates and crura distinct, septal ridge short,
low, probably not grooved.

Remarks. - This species is considered to be one of the .most interes­
ting in the present collection as it combines the features of 3 genera.
Externally, it is very close to Atrypa s.str. and Spinatrypa, but inter­
nally there are fully developed dental plates, which are highly diagnostic
for Desquamatia. In shell outline and in the variability in size of the ra­
dial costulae it is similar to the species of Atrypa. In the convexity of
shell and to some extent in the appearance of radial costulae in the po­
sterior half of the shell it is close to Spinatrypa. The nearly tubular ap­
pearance of the radial costulae, most numerous in the anterior half of
the shell, the pronounced pedicle valve beak, marked area and the pre-
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sence of pedicle collar and dental plates, are sufficient to refer the species
to the genus Desquamatia. It could be suggested that it is the earliest
representative of the genus Desquamatia, which may have arisen in the
Lower Eifelian.

The most characteristic external features for Desquamatia varistriata
(Biernat) are: the radial ornamentation, nearly tubular in appearance,
and the size of costulae in the posterior half of shells always different
from that in anterior half. In its ornamentation it can be compared to
Atrypa varicostata Stainbrook (1945, PI. 5, fig . 13-17)', Devonian of Iowa,
difference being expressed in the shell outline, general size of costula e
and convexity of shell. In general appearance D. varistriata (Biernat) is
similar to Spinatrypa bachatica Alekseeva (1962) from the Middle Devo­
nian of Kusbas, USSR.

Occurrence. - Lower Eifelian; Poland: Lysog6ry region, Grzegorzo­
wice, Wydrysz6w.

Desquamatia subzonata n .sp.

(PI. VII, fig. 10; VIII. fig. 1-7; IX, fig. 1-8; Text-fig, 3 (3), 8 (3), 16, 17)

1896. ?Atrypa desquamata Sow.; G. Giirich, Das Palaozoicum..., p . 271.
1904. Atrypa desquamata Sow.; D. Sobolev, Devonskija otlosenija..., p . 84, PI. 10,

fig. 6.
1961. Atrypa zon at a Schnur; G. Biernat, Diorygma atrypophilia..., PI. 3, fi g. 1.

Type specimen : Bp. IVI/450, figured on PI. IX, fig. 1.
Type horizon: Lower Givetian (?Upper Eifelian), Skaly beds, shales, complex

XIV, outcrop 73.
Type locality : Skaly, Lysogory region, Holy Cross Mountains.
Derivation of name: subzonata - riminding one of Desquamatia zon at a (Schnur)

but smaller.

Diagnosis. - Like Atrypa zonata Schnur but of much smaller size with
fine multicostulae of subtubular appearance and greatly narrowed area.

Material. - 250 free specimens of different size, all sufficiently pre­
served; 20 separate pedicle valves and 3 fragments of brachial valve. All
specimens come from Skaly: Skaly beds, being limited rather to shales
and marls (where they are the commonest) of complex XIV, outcrop 73,
complex XV, outcrop 86. A few specimens come from the limestone of
Milosz6w.

Dimensions of 10 specimens (in mm.) are given on p . 320.

Description (PI. VIII, fig. 1-7). - Shell of medium size, dorsi-bicon­
vex, in general subcircular to subquadrate in outline, broadest at the
hinge-line or just below it; lateral margins rounded, anterior commissure
uniplicate. Pedicle valve moderately convex; beak slightly prominent and
incurved; pedicle foramen small; deltidial plates present; area narrow,
linear in adults. Brachial valve deep with the greatest convexity poste-
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rior to the midlength; beak very small, commonly concealed by incurved
beak of the pedicle valve.

Ornamentation is quite distinct, consisting of fine, almost equal in
size radiating costulae, increasing by intercalation and dichotomous bran­
ching. The costulae are closely spaced, about 3-4 per 1 mm. at the umbo

5b

4b

OJ •10 1b

• • 40

20 2b

••30 3b 50

Fig. 16. - Desquamatia subzonata n.sp. (Skaly), series of young specimens showing
development of radiate surface ornamentation; X 7

a dorsal view, b ventral view.

(5 mm. from the apex) and 2 per 1 mm. at the anterior margin. Concen­
tric lamellae distinct, often greatly extended, their fringes attaining
about 3 mm. in length. Concentric microlines observable, nearly regu­
larly spaced, about 20-22 per 1 mm. on the shell surface.

I Cat. No . Number of costulae

Z. Pal. Length Width Thickness in 1 mm,

Bp. VI I posteriorly I anteriorly
I

~59 6.3 6.4 I 3.0 - -
458 7.2 6.8 4.2 - -
457 9.7 10.6 4.4 4-5 commonly 2
46:J 110 12.0 5.8 - -
453 14.0 14.1 6.0 - -
451 16.8 19.4 9.0 - -
455 18.6 19.6 8.9 - -
452 19.7 24·2 11.5 i. -

I
450* 19.8 I 20.1 14.4 - -

l
454 I 20.7

I
21.8 I 12.0 - -

* holotype
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Interior. Pedicle valve (Text-fig. 17): teeth strong, crenulated, nearly
parallel to the posterior margin, separated from it by deeply excavated
furrows; dental plates small, observed in the young individuals; muscle
area broadly flabellate, distinctly separated from the remainder of the
valve, the deepest are the scars of diductores posteriores (see PI. IX,
fig. 2-6) ; a few vascular sinuses are observed. Brachial valv e: dental soc­
kets deep, crural plates developed with their posterior part and cavity
between them having distinct traces of diductores posteriores; muscle
area nearly subquadrate, separated by a low, septal ridge, furrowed in
its anterior half (see PI. IX, fig . 7, 8).

A

o

~
~-~ ~)1
~, -0~,...-...--=-----

11.8

B

Fi g. 17. - D esq uamatia subzonata n.sp. , serial sections of specimen from Skaly of
a length 12.6 mm. Crural plates (B) and dental plates (C , D) well observable ; X 5.2.

Growth changes (Text-fig. 16). - The collection ' includes specimens
between 1.1 to 24.5 mm. long. Shell of the youngest individual is ovate
with a pronounced and elevated beak of the pedicle valve and primary
costulae at about midlength of shell. With maturity the following fea­
tures are changing: 1) shell outline, from ovate or nearly pentagonal in
youth to subrounded or subquadrate in maturity; 2) convexity of the
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shell (in lateral view) moderately biconvex in immature stage, to more
or less dorsi-biconvex in adults; 3) pedicle foramen large, filling all the
delthyrium in specimens to about 2 mm. long; specimens from about
2.5 mm. have ovate pedicle foramen, bordered by two deltidial plates,
which are fused in shells of about 5 mm. long; adult specimens show
small and rounded pedicle foramen; 4) radial surface ornamentation fine
and subtubular costulae slightly widen anteriorly ; with growth increa­
sing quickly, mostly by bifurcation and rarely by intercalation; speci­
mens at about 1.2 mm. long show 5 costulae on the pedicle valve; at
a length of about 2.5 mm. 13 fine costulae, of which the median one bi­
furcates the first time at a distance of about 0.5-0.7 mm. from the apex,'
and the second time at about 0.8-1.3 mm. from it, giving off costulae on
either side (Text-fig. 16); 5) pedicle valve beak being prominent and
greatly elevated in immaturity, with age larger and incurved and never
lying close to the brachial valve in mature or old specimens; 6) dental
plates distinct, but weak in youth, are commonly obscured in maturity.

Remarks. - Desquamatia subzonata n .sp . is fairly common in shales
of the Skaly beds at Skaly. It is clearly related to finely costulate D. zo­
nata (Schnur) being considered to some extent its miniature. It may be
possible that D. subzonata is a precursor of Schnur's species in the Ly­
sogory region. This last is suggested by the dental plates (one of the ta­
xonomically decisive features for Desquamatia) which probably make
their first appearance as a new feature in Desquamatia subzonata. Fully
formed dental plates are not yet developed in this species. They
are distinct in the younger growth stage (PI. IX, fig. 2), becoming
obsolete in older specimens, reminding one of the "dental supports" of
Atrypa. Other features closely connecting D. subzonata to the other spe­
cies of Desquamatia are: deeply excavated delthyrial cavity, preserved
also in older growth stages; an elevated pedicle valve beak and a ten­
dency to develop a more distinct area and deltidium, the latter feature
being more distinct in younger individuals. In the appearance of the con­
centric lamellae, their arrangement and to some extent in the character
of radial costulae, Desquamatia subzonata is similar to Atrypa squami­
fera Schnur. In comparison with a few of Schnur's original specimens
of Atrypa zonata Schnur (SMF collection), ours are smaller and not so
definitely transverse, with less distinct area and concentric lamellae
more crowded on the shell surface.

Desquamatia aff. zonata (Schnur, 1853)
(PI. 'V II , fig. 9; IX, fig. 9, 10)

Material. - 2 specimens free and sufficiently preserved. Specimens
come from Skaly: Skaly beds, limestone, complex XVIII, outcrop 92.

Dimensions (in mm.) are given on p. 323.
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Cat. No. Number of costulae I
Z. P al. Length Width Thickness in 1 rnm.

Bp. VI I p osteriorly I anter iorly

416

I
21.9 ! 24.9

I
12.7

I
4-5

I
2-3

415 31.1 i 31.6 19.2 4 2

Descr iption. - Shell transverse in outline; cardinal angles rounded,
lateral margins convergent anteriorly, anterior commissure broadly uni­
plicate. Pedicle valve moderately convex at the umbo, flattened ante­
riorly; beak slightly extended. Brachial valve convex; fold low, marked
at the anterior margin.

Ornamentation (PI. IX, fig. 10). Subtubular radial costulae very fine
posteriorly, greatly widen anteriorly, increasing by bifurcation and in­
tercalation. Concentric lamellae preserved as widely spaced concentric
lines of lamellae.

Interior not studied because of scarce material.
Remarks. - The type species of Desquamatia zonata (Schnur) is still

not clearly defined and, In all probability, this is why in literature the
Atrypa zonata group (recte Desquamatia zonata) is mentioned, but not
the species. This group includes both thinner and thicker costulated spe­
cimens (Struve, 1955). In the first, the fine radial costulae look like those
in Atrypa zonata figured by Schnur (1853, PI. 24, fig. 6) and resemble
costulae of our Desquamatia aff. zonata (PI. IX; fig. 9). In the second the
costulae are about twice as thick as in the first group, and can be compa­
red to those of Desquamatia magna (Grabau, 1931; Alekseeva, 1962) and
D. parazonata (Kelus, 1939). Our specimens are close to the thinner co­
stulated specimens of D. zonata (Schnur) in shell outline, uniplicate ante­
rior commissure and in pattern of ornamentation. In comparison with
D. subzonata n.sp., D. aff. zonata (Schnur) is larger, having transverse
shell outline, more widely spaced concentric lines and a more uniplicate
anterior margin.

Desquamatia zonatoides n.sp.
(PI. X, fig. 3-7 ; XI, fig. 4, 5, 7, 8; Text-fig. 18)

Type specimen: Bp. VII470 figured on PI. X, fig. 4.
Type horizon: Givetian, argillaceous shales of complex XXVII.
Type locality: Pokrzywianka Dolna, Lysogory region, Holy Cross Mountains.
Derivation of name: zonatoides - similar to repres entatives of Desquamatia

zonata (Schnur) group.

Diagnosis. - Desquamatia of large size with well marked area, pro­
minent and acute beak of the pedicle valve, dental plates developed.

Material. - 20 shells, partly free and partly embedded in the lime­
stone, some of them deformed. All specimens come from Pokrzywianka
Dolna - Kamieniec, argillaceous shales and limestone, complex XXVII.

4 Acta P aQaeon lologic a Polonica Nr 3/64



324 GERTRUDA BIERNAT

Dimensions of 5 specimens (in mm.):

Ca r. No.
I I Number of costulae

Z. Pal. Le nght Width Thickness in 1 mm.

Bp . VI I posteriorly I anteriorly

I I
474

I

4.2.8 42.2 28.6 - 1
471 48.6 46.9 24.4 - -
470* I 49.0 51.3 ?27.3 I 3-4 1-2

I

58.7

I
?48.3

I
33.5

I
3-4

I

4.72

I
1

473 61.7 - - - -

* ho.lot ype

Descr iption. - Large, usually wider than long, antero-lateral mar­
gins rounded, anterior commissure uniplicate. Pedicle valve gently con­
vex; beak pointed; pedicle foramen present; area distinct. Brachial valve
convex umbonally, in general more arched than the pedicle valve.

Ornamentation. Radial costulae are distinct, varying in thickness, se­
mitubular, greatly widening anteriorly, bifurcating and intercalating.
Concentric lines of lamellae well preserved, as a rule widely spaced.

Interior (Text-fig. 18) is very similar to that of Atrypa (Desquamatia)
magna Grabau, illustrated by Alekseeva (1962, Text-fig. 36).

c

B

Fig. 18. - Serial sections of specimen from Pokrzywianka beds, len gth of specimen
30,1 mm.; filg B shows a suture (dehtddial plates are fused together), section C shows
myophores in the notothyrial cavity, and section D - distinct dental plates; X 5.2.
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Remarks. - The collection includes a number of specimens, repre­
sented by large shells. Majority of specimens are greatly deformed ha­
ving strongly flattened shells (PI. X, fig. 5). In this case they are very
transverse in outline reminding one very much of Desquamatia magna
Grabau (1931). The assignment of our specimens to the new sp ecies is
based entirely on the external features, such as outline, shape and espe­
cially the surface radial ornamentation. In general they are close to
D. zonata figured by Schnur (1853, PI. 24, fig . 6), but are much larger
and the costulae are more distinct. They are also very similar to D. zo­
nataeformis Alekseeva (1962, PI. 3, fig. 4), but our specimens are larger,
probably more transverse and the radial costulae are more distinct and
greatly varied in size.

Desquamatia sp .
(PI. XII, fig. 7)

Material. - 6 specimens, free and partly embedded in the limestone.
All specimens come from Pokrzywianka: Pokrzywianka beds, Givetian,
complex XXVII.

Dimensions of 4 specimens (in mm.):

I
Cat. No . I

Z.PaI.Bp.VI
Le ngth Width Thickness

II Number of costuiae
in 1 mm.

491
492
493
49 5

39.3

48 .5
51.8

? 42.2

39.7
46.0

?50.5

?22.2
?28.6
29.6
28.1

2

3
3
3

1
1

----'---- - - -

Description. - Like Desquamatia zonatoides n.sp. but with higher
and more marked area, less acute beak of the pedicle valve and larger
pedicle foramen which is roundly outlined; surface costulae thicker and
separating furrows correspondingly wider. Internal structure much the
same as in Desquamatia zonatoides n.sp. (see Text-fig. 18).

Remarks. - The described specimens are closely related morpholo­
gically to specimens of Desquamatia zonatoides n .sp. A comparison of
two samples of D. zonatoides and Desquamatia sp. allows one to recog­
nize two species because of some differences marked by a thickened
pedicle valve beak, larger pedicle foramen and more distinct ra­
dial costae in Desquamatia sp. The specimens in question resemble those
of D. magna Grabau (1931, Alekseeva, 1962), but differ in less transverse
outline. Desquamatia ventricosa (Kelus, 1939) differs from Desquamatia
sp. in having more accentuated cardinal angles and smaller shell size.
These is also a great external resemblance to specimens which Alekseeva
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identified as Atrypa (Atrypa) ?schandiensis Rzonsnickaja (Alekseeva,
1962, PL 1, fig. 10). It is quite possible that our specimens described as
Desquamatia sp . represent a new species, but this could be shown only
by a more complete coll ection.

Desquamatia circulareformis n.sp.
(PI. VIII, fi g. 8; XII, fig. 2, 3)

T ype specim en: Bp. VII554, figured on PI. XII, fig. 3.
Type hor izon: Lower Givetian (?Upper Eifelian), argilaceous limest one of Mi­

lo sz6w.
T yp e locality: Milosz6w, Lysog6ry region, Holy Cross Mountains.
De r ivat ion of nam e: circulareformis - similar to Desquamat ia circularis (Leid­

ho ld) .

Diagnosis. - Desquamatia of larger size, subcircular to circular in
outline, biconvex, with brachial valve moderately convex and the pedicle
valve weakly convex posteriorly or flattened, tongue small, sulcus on the
:pedicle valve shallow.

Material. - 8 nearly complete specimens with both valves closed,
:3 specimens embedded in the limestone, 3 fragments of the shelL

Approximate dimensions of 4 specimens (in mm.):

Number of costulae
Ca t . No . Length Width Thickness in 1 mm

Z.Pal. Bp. VI
posteriorly Ianteriorly

552 39.3 37.3

I
- 2 1

553 41.5 39.4 21.7 2 1
554· 40.0 38.6 I 21.0 2 1
555 41.0 ? I 22.0 - 1

* holot y.pe

Description . - Shell to large size, subcircularly outlined, moderately
biconvex or weakly convexo-flattened; lateral margins roundly outlined;
.anter ior commissure somewhat widely uniplicate; tongue short. Pedicle
valve : beak small but pointed; pedicle foramen round and apical; area
marked; deltidial plates fused together. Brachial valve regularly but mo­
-derately arched.

Ornamentation. Radial costulae although low are distinct, being very
fine posteriorly, widening toward the anterior margin. In general, there
are 4-5 radial costulae in 5 mm. of the valve surface at the anterior mar­
gin. Dichotomous branching and intercalation very common. Concentric
li nes weakly preserved, are rather w idely spaced.

Interior . Pedicle valv e: apical cavity slightly thickened; dental plates
short but distinct. Brachial valv e: median ridge thickened but short, di­
viding the muscle area ; cones of the brachidium high, each composed of
15-17 spires.
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Remarks. - The described specimens show some features of Desqua­
matia circularis (Leidhold) described from the limestone of Bilveringsen
(Leidhold, 1928, PI. 6, fig . 5; PI. 7, fig. 2), mainly: unequally biconvex
shell, anterior commissure slightly but widely uniplicate, shell outline
rounded, radial costulae dichotomous. Because of scarce material, the
internal structure of Desquamatia circulareformis, especially the appea­
rance of the muscle area, has not been sufficiently studied, and also the
tripartite muscle area of the brachial valve has not been observed. Our
specimens are smaller in size, about twice as small as specimen figured
by Leidhold (1928, PI. 7, fig. 2).

The smaller shell dimensions, moderately convex brachial valve and
more ovate shell outline can distinguish our specimens from Leidhold's
Atrypa circularis, allowing one to consider the former as a new spe­
cies - Desquamatia circulareformis.

Atrypa (? Atrypa) schandiensis Rzonsnickaja from Eifelian of Kusbas
(Alekseeva, 1962, PI. 1, fig. 10) is close to our species in general shell
outline and the appearance of both-radial costulae and beak of pedicle
valve.

Desquamatia prisca (Schlotheim, 1820)
(PI. x, fig. 1-2; XI, fig. 1-3, 6; XII, fig. 5, 6)

1820. Terebratulites priscus Schlotheim; E. F. Schlotheim, Die Petrefactenkunde...,
p. 262.

1822. Anomites Terebratulites priscus Schlotheim; E. F. Schlotheim, Ibid., p. 68,
PI. 17, fig. 2a-c.

Diagnosis. - Shell of large size, thick-walled, biconvex, pedicle valve
with regular and moderate curvature, brachial valve strongly arched
posteriorly, beak very pointed, hinge line short, slightly arched, anterior­
margin with a short tongue.

Material. - 40 shells, many of them embedded in limestone; speci­
mens are not very complete, some greatly crushed. All specimens come
from Givetian of Pokrzywianka beds (Kamieniec), limestone, complex
XXVII.

Dimensions of 5 specimens (in mm.):

I Number of costulaeI Cat. No. Length Width Thickness in 1 mm.
Z.Pal. Bp. VI

posteriorly I anteriorly

503 38.3 36.3 19.5 - 1
501 42.3 41.0 28.3 - - I
500 42.7 44.5 25.5 3 1
504 43.0

I

41.0 27.6 2-3 1
502 47.5 35.5 22.8 3 1
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Description. - Shell subequally biconvex, nearly subovate in outline,
with hinge-line less than the greatest shell width; anterior commissure
moderately uniplicate. Pedicle valve gently convex; beak acute, promi­
nent, slightly incurved; pedicle foramen small and rounded; deltidial
plates well developed, fused together, area distinctly marked. Brachial
valve strongly arched posteriorly, lowered anteriorly.

Ornamentation. Radiating costulae are distinct, increasing by bifur­
cation and rarely intercalation, separating furrows correspondingly well
marked. There are 2-3 costulae per 1 mm. at a distance of 5 mm. from
the beak, and commonly 1 costula per 1 mm. at the anterior margin. The
concentric lamellae are usually prominent at intervals of 4-7 mm. The
concentric microlines are rarely observed. In general there are 10-12
microlines in 1 mm. of the shell surface.

Internal structure is the same as in Desquamatia zonatoides n.sp.
(Text-fig. 18).

Remarks. - Schlotheim based his short description of Desquamatia
prisca upon specimens from Reffrath (1820, 1822). According to him, the
size of specimens can vary, some may be large. Judging from Schlot­
heim's figures (1822, PI. 17, fig. 2a-c) specimens of his species are stron­
gly biconvex and more elongated in outline, with pointed pedicle valve
beak: concentric lamellae widely spaced and the anterior margin slightly
elongated into a short tongue like extension. Specimens from Reffrath,
locality of Schlotheim (SMF collection) are much smaller in comparison
with specimens from Pokrzywianka limestone. Desquamatia prisca
lSchlotheim) differs from the known species of Desquamatia in outline,
shape, shorter hinge-line, and somewhat in the surface radial ornamen­
tation

Occurrence. - Givetian; Poland: Holy Cross Mountains, Pokrzywian­
ka-Kamieniec; Germany: Rhine region, Reffrath. Index fossil of Givetian.

Subfamily Carinatininae Rzonsnickaja, 1960
Genus Carinatina Nalivkin, 1930

Type species: Orthis arimaspus Eichwald, 1840; Middle Dsvonian,
Ural, USRR.

Carinatina d. arimaspa (Eichwald, 1840)
(PI. XIII, fig. 13, 14)

1962. Carinatina arimaspa (Eichwald) ; R. E. Alekseeva, Devonskie Atripidy..., p. 151,
PI. 9, fig. 1-2.

Material. - 1 incomplete specimen, embeded in the limestone with
partly exfoliated brachial valve. The specimen comes from Lower Give­
tian (?Upper Eifelian) limestone of Milosz6w.
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Description. Shell of medium size (approximate length
= 22.5 mm.) subrounded in outline; the medium sulcus slightly developed.

Ornamentation consists of strong costae about 22-24 in number, rarely
increasing by intercalation. There are 10-11 costae at the brachial valve
beak.

Because of the scarce material interior not studied.

Remarks. - External appearance of the preserved shells suggests
a great similarity to specimens of Carinatina arimaspa (Eichwald), fig­
ured by Hodalevicz from Eifelian of Ural (1951, - fig 1, 2, PI. 26). The
difference is expressed in the presence of rather single costae on the bra­
chial valve in specimen from Milosz6w.

Occurrence. - Middle Devonian; Poland: Holy Cross Mountains; Ger­
many, France; Lower and Middle Devonian, Kusbas, U.S.S .R.

Carinatina plana (Kayser, 1871)
(PI. XIII, fig. 10-12)

1871. Atrypa reticularis var. plana Kayser ; E. Kayser, Die Brachiopoden..., p. 545,
PI. 10, fig. 3.

1896. Atrypa plana Kayser; G. Giirich, Das Palaozoicum..., p. 272.

Material. - 3 incomplete specimens, some of them embeded in the li­
mestone. Specimens come from Skaly, Milosz6w: Lower Givetian (?Up­
per Eifelian), Skaly beds, marls of complex XVII, outcrop 84, and Mi­
losz 6w.

Approximate dimensions (in mm:):

Cat. No. I Length Width Thickness -I Length of hinge-Iine
Z. Pal.Bp. VI I

600
1

22.0 30.0 7.2
I

28

Number of costae on the distance of about 5 rom. from the beak - 2 in 1 mm., ['
ll1umber of costae at the anterior margin - 1 in 1 mm,

Description. - Shell flattened of medium size, subrounded in outline;
antero-lateral commissure rounded; hinge-line straight being nearly
equal to the maximum width of the shell. Pedicle valve weakly convex
umbonally, depressed anteriorly and laterally; beak small, straight, bear­
ing small and round pedicle foramen; deltidial plates fused together;
area probably high; median kil-like elevation starting at the beak, distinct
but of moderate height. Brachial valve with narrow and shallow median
sulcus slightly widening anteriorly; valve in profile weakly convex.
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Ornamentation consists of rather distinct costae, about 20 on each val­
ve, increasing by bifurcation and very rarely by intercalation. There are
2 costae in 1 mm. posteriorly. The costae appear to have a corrugate ap­
pearance. Concentric growth lines not preserved.

Remarks. - The specimens seem to be conspecific with Atrypa reti­
cularis val'. plana, described and figured by Kayser from Crinoid layer in
Eifel (1871, PI. 10, fig. 3, p. 545). The differences are small, expressed in
rarer bifurcation or intercalation and in a little wider intercostal furrows
in specimens from Skaly. The differences appear to be greater when com­
pared with the German collection of Carinatina plana (Kayser) e.g. SMF
No. 2928 from Rommersheimer layers. They concern mainly the thickness
and number of costae. Our specimens are also similar to specimens of
Carinatina plana (Kayser) from the Middle Devonian of Kuznecki Basin
figured by Rzonsnickaja (1960, fig . 5, pl . 55), but are of larger dimensions.
Carinatina subplana Hodalevicz, described and figured from Eifelian of
Ural (Hodalevicz, 1951, fig. 7, pl. 5, p. 88) differs mainly in having radial
costae of two sizes, narrower and wider. There are no differences in com­
parison with Atrypa plana (Kayser) figured by Maurer (1885, fig. 34, pl. 7).
According to Kayser, the species is limited to the Crinoid layer in Eifel
(1871, p. 546). Struve (1955, p. 312) mentions the presence of Carinatina
d. plana in limestone of Rommersheim (Prum). It is also listed by Giirich
from the Middle Devonian of Skaly (1896, p. 272).

Occurrence. - Middle Devonian; Poland: Holy Cross Mountains; Ger­
many; U.S.S.R.

Carinatina sp.
(PI. XIII, fig. 1-9; Text-fig. 19)

Diagnosis. - Like Carinatina plana (Kayser) but less elongated trans­
versely, with higher area of the pedicle valve and more numerous and
finer radial costulae.

Material. - 10 incomplete shells and fragments of shells, mostly
crushed and poorly preserved. All specimens come from Skaly: Lower
Givetian, Skaly beds, complex XVII, outcrop 84, Lysogory region, Holy
Cross Mountains.

Description. - Shell to medium size; subrounded in outline; antero­
lateral margins rounded; hinge line straight and wide. Pedicle valve
slightly convex at the umbo, depressed toward the lateral and anterior
margins ; kil-like elevation moderate but distinct; area high; deltidial pla­
tes present. Brachial valve: median sulcus narrow and shallow, slightly
widening anteriorly.
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Ornamentation consists of fine radiating costulae, increasing by bi­
furcation on the pedicle valve and mostly by intercalation on the brachial
valve. Concentric lines not preserved.

Interior. Pedicle valve: fused deltidial plates observed on cross sect­
ions; small median ridge present. Brachial valve : cardinal process low,
elevated medianly, distinctly incised (Text-fig. 19); each oil of the bra­
chidium composed of 6 spires.

Remarks. - The described specimens have many external features in
common with Carinatina plana (Kayser), but differ notably in having
surface ornamentation finer, the costulae coarser and the general shell
outline less transverse. They show a great similarity to Carinatina plana
(Kayser) of the German collection (SMF No. 11815, XVII-2260) from
Freilinger beds and Achbach beds (SMF No. 11814), but differ in having
a little thinner radial costulae. The above specimens remain unnamed be­
cause of scarce, poorly preserved material.
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Fig. 19. - Carinatina sp. (Skaly); serial section of deformed specimen (Bp. VII611)
of a length 15.9 mm., showing fused deltidial plates (A), myophores on the cardinal

process (B, C) , jugum (H); X 5.
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Family Paraferellidae Spriestersbach, 1942
Genus Gruenewaldtia Tschernyschev, 1855

Type species: Terebratula latilinguis Schnur, 1851

Gruenewaldtia sp.
(PI. XII, fig. 4; XIV, fig. 4, 7)

Diagnosis. - Gruenewaldtia of medium size, rounded in outline; dorsi­
biconvex; length nearly equal to the width; internally the muscle plat­
form supported by two lateral septa.

Ornamentation consists of fine radial costulae increasing in general
by dichotomous bifurcation,

Material. - 7 adult specimens, mostly embedded in limestone, major­
ity of them not complete. All specimens come from Milosz6w: Givet­
ian (?), limestone of Milosz6w.

Dimensions of 2 specimens (in mm.):

ly

Number of cost.ilae
I Cat. No. Length Width Thickness in 1 rom.

r pa:~:p VII posteriorly I anterior

29.4 29.6 17.9 3-4 2-1

I 561 24.6 24.9 10.4 - -
I

Remarks. - Only 7 specimens have been collected from the limestone
of Milosz6w, which as rule, very closely resemble Gruenewaldtia d. la­
tilinguis latilinguis (Schnur) from the limestone of Skaly, outcrop 113.
Two specimens are free, the other embedded in limestone. Internally they
show a muscle platform, supported by two distinct but low lateral septa,
a characteristic feature of the genus Gruenewaldtia (Ivanova, 1962, p. 74).
The species differs from Gruenewaldtia latilinguis latilinguis (Schnur) in
a markedly less transverse shell outline (almost rounded), less accentuated
hinge-angles and slightly more distinct radial costulae. These differences
are significant and point to a new species, however the writer is reluctant
to name it because of the scarcity of material.

Gruenewaldtia latilinguis latilinguis (Schnur, 1851)
(PI. XW, fig. 1-6, 8, 9; Text-fig. 20)

1851. Terebratula latilinguis Schnur; J. Schnur, Programm, p. 7.
1853. Terebratula latilinguis Schnur; J. Schnur, Zusammenstellung..., p. 183, PI. 25,

fig. 1 a-c.
1955. Griinewaldtia latilinguis latilinguis (Schnur); W. Struve, Grlinewaldtia..., p. 211,

PI. 2, fig. 3.

Material. - 20 specimens mostly embeded in the limestone; 3 free
and nearly complete specimens. Shells sufficently preserved. All spec-
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imens come from Skaly: Givetian (?Upper Eifelian) of Skaly beds, limest­
one, complex XXI, outcrop 113.

Approximate dimensions of 4 specimens (in mm.):

Number of costulae
Cat. No. Length Width Thickness in 1 rom.

Z.Pal.Bp.Vt
posteriorl y I anteriorly

580 26.8 32.0 ?18.0 4 2
582 28.7 41.1 27.2 4 2
581 29.3 - 19.4 4 2
583 35.7 38.0 I -

I
- -

Description. - Shell of large size; subequally biconvex; subquadrate in
mature stage and subrounded in younger individual age (Pi. XIV, fig. 1,
2);' wider than long, with the greatest width at midlength or posterior to
the hinge-line; antero-lateral margins broadly rounded, anterior commis­
sure faintly uniplicate. Pedicle valve moderately arched along midline,
depressed anteriorly; sulcus broad and shallow; beak pointed; minute
pedicle foramen round; deltidial plates fused, more distinct in younger
specimens. Brachial valve moderately convex, with gently expressed fold .

Ornamentation. Fine, rounded costellae are always similarly low, se­
parated by narrow furrows, increasing by bifurcation (Pi. XIV, fig . 9).

A

~16.5

B

17.7

ff~
c

17.2

D

Fig. 20. - Gruenewaldtia latilinguis latilinguis (Schnur), serial sections of a dama­
ged specimen from Skaly, of an approximate length 20.3 mm.; X 5.2.
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There are 2 costellae in 1 mm. at the anterior margin and 3 in 1 mm. on
the distance of 5 mm. from the beak. Growth lines rarely observed at
the antero-Iateral commissure.

Interior (Text-fig. 20). Pedicle valve: teeth well developed; dental
plates obscured in adult; muscle platform large, thickened, supported by
two low, thick lateral septal ridges. Brachial valve: median septum high
and very short; muscle platform with two supporting septal ridges.

Growth changes. - Shells, to about 15 mm. long, are rounded in out­
line, gently ventri-biconvex, with pedicle valve beak of moderate height,
rounded apical pedicle foramen, deltidial plates fused together and small
area. Shells from about 25 mm. long are wider, subquadrate in outline,
with gently and widely uniplicate anterior margin.

Remarks. - The above description is based on a number of specimens
from the argilaceous limestone of Skaly beds. They are referred to Grue­
newaldtia latilinguis latilinguis (Schnur) because of great external and
internal similarity. When compared with Schnur's Fig. 1 in PI. 25, illustr­
ating Terebratula latilinguis from limestone of Gerolstein (1853), our
specimens are slightly smaller. Gruenewaldtia latilinguis (Schnur) from
Rommersheimer layers (SMF XVII 3062, colI. Struve, 1949) shows some
unimportant differences being slightly more convex and less transverse,
having not such a broad uniplicate anterior commissure. GruenewaZdtia
elegans Struve (SMF colI.) from Junkenberg layers of Hillesheimer is mo­
re biconvex, has a slightly more pointed pedicle valve beak and less mar­
ked sulcatiform flexure of the anterior commissure. GruenewaZdtia sibiri­
ca Ivanova (Form "lata" and "Zanga") from Givetian of Kuznecki Basin
(1962, PI. 13) is more robust and oblong, with a greatly thickened and in­
curved beak of pedicle valve.

Occurrence. - Middle Devonian; Germany: Prtimer and Hillesheimer
Mulde, Rhine region; Poland: Skaly beds, Holy Cross Mountains.

Palaeozoological Institute
of the Polish Academy of Sciences

Warszawa, February 1964
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GERTRUDA BIERNAT

SRODKOWO-DEWONSKIE ATRYPACEA (BRACHIOPODA)

Z G6R SWIE/TOKRZYSKICH

Streszczenie

Dewon srodkowy G6r Swietokrzyskich regionu Iysogorskiego zawiera bogata

faune atryp, kt6re sa przedmiotem niniejszego opracowania. Grupie tych brachio­

pod6w poswiecano dotychczas malo uwagi, Obecnie odczuwa sie brak dokladnej re­

wizji atryp, szczeg6lnie z Nadrenii, skad pochodzi szereg gatunkow utworzonych

w ubieglym i na poczatku obecnego stulecia. Jedna z ostatnich wiekszych prac

w tej dziedzinie sa wyniki badail nad dewonskimi atrypami Uralu (Aleksejeva, 1962).

Atrypy opisane w niniejszej pracy pochodza z odsloniec w Wydryszowie, Ska­

Iach, Miloszowie i Pokrzywiailce-Kamieilcu (fig. 1). Zasiegiern stratygraficznym

obejrnuja one eifel dolny (warstwy okolic Wydryszowa), zywet dolny lub przypusz­

czalnie eifel g6rny (warstwy skalskie) oraz zywet g6rny (warstwy pokrzywianskie).

Wiek warstw skalskich jak dotychczas nie jest dokladnie sprecyzowany. Na ogor

zalicza sie je obecnie do dolnego zywetu (Pajchel, 1957). Obecnosc pewnych gatun­

k6w atryp wspolnych dla Polski i Niemiec, jak Spinatrypa fasciplicata (Struve,

1961) - przewodnia dla gornego eiflu, czy Gruenewaldtia latilinguis latilinguis

(Schnur, 1851), pochodzaca z g6rno-eifelskich warstw Nadrenii, sugerujq dla warstw

skalskich wiek g6rno-eifelski. Dow6d ten nie jest jednak wystarczajqcy. Bye moze

opracowanie dalszych grup brachiopod6w ulatwi wyjasnienie problemu wieku stra­

tygraficznego warstw skalskich.

Wiek zywecki (g6rny zywet) warstw pokrzywianskich zdaje sie nie ulegac wat­

pliwosci, Potwierdza to zespol atryp duzych rozmiar6w rodzaiu Desquamatia, cha-
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r akteryzujqcych zywet Nadrenii (Bil vermgsen, Reffrath ; Leidh old , 1928 ; Torley, 1934 ;

Schlot heim, 1822) oraz Uralu i Ch in (Aleksejeva, 1962 ; Grabau, 1931).

W pracy tej ogolem opisano 20 gatunk6w nalezaeyc h do 2 rodzin : Atrypiidae

Gill i P araferellidae Spriesterbach (nadrodziny Atrypacea). Gatunki te naleza do

5 rodzajow : A t r ypa, Sp i natrypa, De squ amatia, Car inati na i Gr uenewaldtia. Wydzie­

lana 6 gatunk6w nowych: A t r ypa su bt r i gonalis, Spinatrypa d or sat a, S. asperoides,

De squamat ia su bzon at a, D. zon at oi des i D. circulareform is. Trzy gatunk i (Atrypa

sp ., Car i n atin a sp. i Gruenew aldt ia sp .), prawdopodobnie nowe, nie ot rzymaly naz­

wy ga tunkowej z powodu niedostatecznej ilo sci materialu.

Dobry na og6l stan zac how ani a okaz6w pozwolil na przeprowadzenie badari do­

tyczacyc h morfologii zewnetrzne] i wew ne tr zne] pos zczeg6lnych gatun k6w . Dla

3 gat unk6w : A t r y pa subtr igonalis n.sp ., Sp inatrypa aspera (Schlotheim) i Desqua­

matia su bzon ata n.sp., reprezentujacych 3 rodzaje, przeprowadzono analize zmian

wzrostowych na podstawie zachow anych serii okaz6w, 0 dlugosci od ca. 0,6 do

26,0 mm. W wyniku tych badan stwierdzono, ze rodzaje Atr ypa i Spinatrypa oraz

De squamatia sa ze soba spokrewnione. Szczeg6lnie duze podobienstwo istnieje mie­

dzy rodzaiami Atrypa i Spinatrypa, zwlaszcza w stadiach mlodocianych (okazy do

ca . 3 mm dlugcsci), wyrazone gl6wnie w ksztalcie muszli, stopniu wyksztalcenia

d zioba skor upki brzusznej i charakterze urzezbienia muszli. Natomiast rodzai Des­

quam atia wykazuj e dose duza odrebnose w por6wnaniu z Atr ypa i Sp inatrypa. Za­

znacza sie ona w ksztalcie muszli, obecnosci arei, w wys tajacyrn ponad brzeg za­

wiasowy dziobie skorupki brzusznej oraz w urzezbieniu, Roznice poteguja sie w sta­

diach doroslych. Jedna z cech diagnostycznych dla tych 3 rodzajow jest stopien wy­

ksztalcenla ply.tek zebowych ~p. 289). Cecha ta posluzyla, miedzy innymi , do wydzie­

lenia przez Aleksejewq (1961) podrodzaju Atrypa (Desquamatia) .

Wydaje sie prawdopodobne, ze Sp inatrypa i Desquamatia pojawily sie niemal

jednoczesnie w dolnym eiflu regionu lysog6rskiego (warstwy wydryszowskie) [ako

odgalezlenie rodzaju A trypa.

rEPTPY]J.A BEPHAT

CPE,lI;HE-,lI;EBOHCKJ.1E ATRYP ACE A (BRACHIOPODA)

J.13 CBEHTOKPLKJ.1CKJ.1X ron (IIOJIbIllA)

Pe 31O.A£e

OTJIOJIWHI1H cpennero nenona B JIbIcor opcKoM pano a e CBeHTOKp:lKI1CKI1X Fop

conepacar 0611JIbHYlO <l>ayHY arpsm, tcoropsre HBJIHIOTCH n penw erosr HaCTOHll\ei1' pa­

60TbL ,lI;0 CI1X nop I1CCJIC,l\oB:lTeJII1 He 06p all\a JII1 ,l\OJDICHOrO BHI1MaHI1l1 na STy rpynny

nJIeQeHOrI1X. B nacrosnree BpeMR He06xo,l\I1Ma Tll\aTeJIbHaR peBI1311H arpsrrr, a B oco- ·
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6eHHOcTH peHHCKHX <p<>pM, Cpe~H KOTOPbIX MHOrHe BH~bI YCTaHOBneHbI B MHHYBWe.u:

croneraa HJIH B aaxaae aacroamero. O~HOH H3 nOCne~HHX paGoT, 6oJIl,wero 06-beMa ,

SlBnSlIOTCSI B 3TOH 06nacTH Hccne~OBaHHSI aan ~eBOHCKHMH aTpbmaMH YpaJIa (Ane­

xceeaa, 1961).

ATPbUIliI OnHCaHHbIe 'B HaCTOSl~eM: pa60T(' npOJiCXO~SlT H3 C6Ha2KeHHM: B BbI~PbI­

WODe, Cxanax, MHnowoBe H llQKP:lKMBSlHKe-KaMeHbQe. (CTp. 279, lPHr. 1). CTPa­

THrpaq,H'leCKHM pacnpocrpaneaaex OHH OXBaTbmaIOT HH3bI 3Hq,enbcKoro apyca

(BbI~pbIWoBcKHe caoa), HH:lKHIOIO '1aCTb :lKHBeTCKOro apyca HJIH 6bITb MO:lKeT aepxx

3Hq,eJIbCKOrO (cKaJIbCKHe CJIOH) H BepXHIOIO '1aCTb :lKHBeTCKOro apyca (noKp:lKH­

BSlHCKHe CJIOH).

B03paCT CKaJIbCKHX CJIOeB ~o CHX nop He SIBJISleTCSl TO'lHO onpeneaeaasra,

B 06~eM HX npH'lHCJISIIOT K HH:lKHeH '1aCTH :lKHBeTCKOrO SIpyca (ITaHXeJIb, 1957).

IIpHcyTCTBHe HeKoTOpbIX BH~OB arpsm 06~HX ~JISl TIOJIbWH H repMaHJfJ1, KaK na-:

npxsrep Spinatrypa fasciplicata (Struve, 1961), PYKoBo~SI~ero srcxorraeeroro aepx­

Hero 3Hq,eJISl, HnH Gruenewaldtia latilinguis latilinguis (Schnur, 1851), Jf3 aepxne-sa­

q,eJIbCKHX caoea PeHHCKHx CJIaHQeBbIX rop, rOBOPHT B nonsay BepxHe-~Hq,enb­

cxoro B03paCTa CKaJIbCKI1X CJIOeB. O,IlHaKO 3TO He lIBJISIE'TCSl ,IlOCTaTO'lHbIM ,IlOKa3a­

TeJIbCTBOM. B03MO:lKHO, 'ITO H3y'leHHc ,IlpyrHx rpynrr nJIe'leHOrHX oGJICr'lHT penremse

aonpoca CTPaTJupaq,Ji'leCKOrO B03paCTa CKaJIbCKHX cnoes. )KHBeTCKHi1 (BcpXHe-2KT1­

BeTcKHH) B03paCT nOKp2KHBSIHCKHX ('JlOeB Ka:lKCTCSi ObITb BHe COMHeHHSI. :'7'1'0 non­

TBepJK,l\aeTCSI npHcyTcTBHCM KOMnJIeKCa 60JIbWHX arpsm pona DesqllrHnatia, xa­

paxrepnsrx ,IlJlSl JKHBeTcKoro apyca PeHHCKHX cnaaueasrx rop (Bilveringsen, Ref­

frath ; Leidhold, 1928; Torley, 1934; Schlotheim, 1822), Ypana H KHTaSl (AJIeKCeeBa,

1962 ; Grabau, 1931).

B HacToSlIQeH pafiore onacaao 20 ~T1,l\OB npaaaaneacaurax 2 CeME'HCTsaM: Atry­

piidae Gill H Paraferellidae Spriestersbach, Ha~ceMei1CTBa Atrypacea Schuchert

3TH BT1,I\bI npHHa,IlneJKaT 5 pO,Il3M: Atrypa, Spinat rypa, Desquamatia, Carinatina

H Gruenewaldtia. YCTaHoBneHo 6 HOBbIXBT1,IlOB: Atrypa subtrigonalis n. sp.• Spina­

trypa dorsata n. sp., S. asperoides n .sp., Desquamatia subzonata n. sp., D. zonato­

ides n . sp, D. circulareformis n. sp. ; 3 BH,Ila (Atrypa sp., Carinatina sp ., Gruenewald­

tia sp .) SlBJISlIOTCSI no acea BepOSlTHOCTT1 HOBbIMH, HO He nony'lHJIH BH~OBoro Ha3Ba­

HHSI BBH,Ily He,IlOCTaTO'lHOrO KOnH'IeCTBa MaTepHaJIa.

Xoponraa no 60nbwerI 'l3CTH coxpaaaocrs 06pa3QoB zrana B03MOJKHOCn. H3Y'lHTb

BHewHIOIO H BHyTpeHHIOIO Mopq,onormo ornensastx BH,IlOB. ,IJ;nSl 3 BH,l(OB: Atrypa

sub trigonalis n, sp., Spinatrypa aspera (Schlotheim) H Desquamatia subzonata n . sp.,

JiBJIJiIO~HXCSl npe,IlCTaBHTenSlMH rpex PO~OB, rrpoaenea aHaJIH3 B03paCTHbIX H3Me­

HeHHH nOJIb3YSlCb coxpaHT1BWHMHCSI cepHSlMH 06pa3QoB, ,IlnT1HOIO npnuepao B 0,6 ­

26 MM... B HTore 3THX HCCJIe,IlOBaHHH yCTaHOBJIeHO, 'ITO PO~bI Atrypa, Spinatrypa

H Desquamatia SlBJlSlIO'I'CSI p0,IlCTBeHHbIMT1. B oc06eHHocTH 60JIbIIIOe CXO,IlCTBO oOHa­

pY:lKHBaIOT PO,IlbI Atrypa H Spinatrypa. ocotieaao aa paHHHX CTa,l\T1S1X pa3BHTHSl

(,l(JIHHa oGpa3QOB OK. 3 MM), asrpaacemroe rnaBHbIM o6pa30M B q,opMe P3KOBHHbI ,

CTeneHH pa3BT1THSI MaKywKH 6PIOWHOii: CTBOpKH H xapaxrepe cKynbnTypbI. O~HO­

BpeMeHHO PO,Il Desquamatia oOHapyJKHBaeT ,IlOBOJIbHO oonbIIIYIO 050COOJICHHOCTb.

5 Acta Palaeontologica Polonica Nr 3/64
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3TO HaMe'laeTCSI B ¢OpMe P3KOBHHbI, npHcyTcTBHI1 apex, MaKyIIlKH BbICTYnalOll.\CH

AaJIeKO sa npenenst 3aMKOBOrO KpaSI 6PlOIIlHOH CTBOpKH H B cxynsrrrype. Pa3JIH'IHSI

YCHJIHBalOTCSI BO B3POCJIbIX CTaAHJJX. OAHJ1M H3 AHarHOCTM'IeCKHX npH3HaKOB 3THX

3 POAOB SIBJIJJeTCSI creneas pa3BHTMSI 3y6HbIX nJIaCTMHOK (CTp. 289). 3TOT IIpH3HaK

nOCJIy:nl:HJI, PSIAOM C APyrHMH, AJISI RbIAeJIeHHSI Anexceeaoa (1961) nOAPoAa Atrypa

(Desquamatia) .

KaJReTCSI BeCbMa BepOSITHbIM, 'ITO Spinatrypa H Desquamatia nOJJBHJIHCb nO'ITH

OAHOBpeMeHHO B HHJRHeM 3ti¢eJIe JIbIcoropCKoro paaoaa (BbIAPbIIIloBCKHe CJIOH), KaK

OTBeTBJIeHHe pona Atrypa.
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Plate I

Atrypa depressa Sobolev
(Skaly)

Fig. 1-9. Range of specimens of different size (Bp, VI!25-31, 32), a brachial, b ped-
icle valve views ; X 2.

Fig. 11. Adult specimen (Bp. VI/33) , a brachial, b pedicle valve views ; nat. size.
Fig. 13. Brachidium of adult specimen (Bp, VI/H) ; nat. size.
Fig. 14. Cast of the pedicle valve with fringe (Bp. VI/13) from limestone of outcrop

83; nat. size.

Atrypa squ am i f er a (Schnur, 1853)
(Skaly)

Fig. 10. Adult specimen in four views (Bp. VI!331) ; nat. size.
Fig. 12. Two adult specimens (Bp. VII332, 333), a brachial, b pedicle valve

views; X 2.
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Plate II

Atrypa subtrigonalis n.sp,
(Skaly)

Fig. 1. 2, 4. Adult specimens (Bp. VI/252, 253, 257) in four views : a brachial, b ped-
icle, c lateral, d anterior ; nat. size.

Fig. 3. Holotype (Bp. VI/251) in four views (a-d); nat. size.
Fig. 5. Adult specimen (Bp . VI!255) in: a brachial, b pedicle valve views; X 2.
Fig. 6, 7. Interior of two brachial valves (Bp. iVI!262, 263); X 2.
Fig. 8. Fragment of the surface ornamentation; X 3.



Plate III

Spinatrypa dorsata n.sp.
(Wydrysz6w)

Fig. 1-3. Three different specimens (Bp. VII345-347), !;l brachial, b pedicle, c side,
d anterior views; nat. size.

Fig. 4 a-c, e, 6 a-c. Holotype (Bp. VII343) ; fig. 4 - nat. size in four views, fig. 6 ­
the same specimen in three views, X 2.

Fig. 4d, 6d . Anterior view of specimens (Bp. ;VIl348) ; fig. 4d - nat. size, fig. 6d -
X 2.

Fig. 5. Brachial valve view of adult specimen (Bp, VII345) ; nat. size.
Fig. 7. Cross section of adult specimen with brachidium (Bp. VII344); X 5.5.
Fig. 8. Fragment of the surface ornamentation ; X 3.5.
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Plate IV

Spinatrypa aspera (Schlotheim)
(Skaly)

Fig. 1-4. Four different specimens (Bp. VI/366, 367, 363, 379); a brachial, b pedic­
le , c lateral views; X 2.

Fig. 5. Gerontic specimen, in four views (Bp . VI/360); X 2.



Plate .v

Spinatrypa aspera (Schlotheim)
(Skaly)

Fig. 1. Adult specimen (Bp. VI!364) in brachial (a) and pedicle valve (b) views;
nat. size.

Fig. 2. Posterior view of gerontic specimen (Bp. VI/379) ; X 2.
Fig. 3-8 . Six pedicle valve interiors ; X 2.
Fig. 9-11. Three different brachial valve interiors (Bp, VI/370-372) ; fig. 9 - X 2,

fig. 10, 11 - X 3.
Fig. 12. Pedicle valve surface with preserved spines (Bp. VI!365); X 6.
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Plate VI

Spinatrypa asperoides n.sp,
(Skaly)

Fig. 1-4 . Four different adult specimens (Bp, VI/388, 386, 387, 384) in : a brachial.
b pedicle, c anterior, d lateral views ; nat. size.

Fig. 5. Holotype (Bp. VI/383) in: a brachial, b pedicle valve views; X 2.
Fig. 12. Lateral view of old specimen (Bp. VI/382) nat. size.

Spinatrypa fasciplicata (Struve)
(Skaly)

Fig. 6, 7. Two adult specimens (Bp. iVI/400, 401) in: a brachial, b pedicle valve
views; nat. size.

Fig. 8-11. Four different specimens (Bp. VI/402-405) in: a brachial, b pedicle, c lat­
eral views; X 2.



Plate VII

De squamatia varist r iata Bi ernat
(Wydrysz6w)

Fig. 1-4. Four different specimens (Bp . VI/405, 409, 401, 406) in: a brachial, b pedic­
le valve views ; n at . size.

Fig. 5, 6. Two adult specimens (Bp. VII407, 408) in four views (a-d) ; nat. size.

Sp inatrvpa asperoides n.sp.
(Skaly)

Fig. 7. Brachial valve view of adult specimen (Bp. VII392); X 4.
Fig. 8. Pedicle valve view with traces of spines and concentric lines (Bp . VII393) ;

X 4.
Desquamatia aff. zon at a (Schnur)

(Skaly)
Fig. 9. Side vi ew of mature specimen (Bp. VII415) ; nat. size.

Desquamatia su bzonata n .sp .
(Skaly)

Fig. 10. Posterior part of Ute pedicle valve (Bp. VI /475) ; X 4.



A CTA PALA EO i'\:TOLO G I CA POLO NICA. VO L. IX G . S IF.R NAT. PL. VII

10

1b

20

2b

10

40

4b

6b

8

Phot o M . Czarnock a



ACTA PALAEONTOLOGICA POLO NICA, VOL. IX G . BIERNAT, PL. VIIl

2a

2b

1a

1b

8a 8d Sd Bb

Photo M . C zarn oc ka



Plate VIII

Desquamatia subzonata n.sp .
(Skaly)

Fig. 1-4 . Four specim ens (Bp, VII467, 466, 465, 464) in two views (a , b) ; X 2.1.
Fig. 5, 6. Two adult specimens (Bp. VI /463, 468) in five views (a-e) ; X 2.1.
F ig. 7. Adult sp ecimen (Bp. VI/469) ; a - pedicle, b - brachial valve views ; X 2.

De squamatia circulareformis n.sp.
(Milosz6w)

Fig. 8. Specimen (Bp, VII5.52) in three views (a-c); nat. size.



Plate IX

Desquamatia subzonata n.sp.
(Skaly)

Fig.!. Holotype (Bp. VII450) in: a brachial, b pedicle valve views; nat. size.
Fig. 2-6 . Five pedicle valves interiors (Bp. iVI/475, 471-474); fig. 2 - X 3, fig. 3-6 ­

X 2.
Fig. 7, 8. Two brachial valves interiors (Bp. VI!470); X 2.

De:;quamatia aff. zonata (Schnur)
(Skaly)

Fig. 9. Adult specimen in: a pedicle, b brachial, c anterior and d side views (Bp.
VI!415); nat. size.

Fig. 10. Fragment of the shell surface; X 4.6.
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Plate X

Desquamatia prisca (Schlotheim)
(Kamieniec)

Fig. I, 2. Two young specimens (Bp. :VI1704, 705); a brachial, b pedicle, c lateral
views; nat. size.

Desquamatia zonatoides n.sp.
(Pokrzywianka-Kamieniec)

Fig. 3, 5-7. Different state of preservation of four adult specimens (Bp, VII707-710);
a brachial, b pedicle, c anterior, d lateral views, fig . 6, 7 - pedicle valve
views; nat. size.

Fig. 4. Holotype (Bp, VI/470), pedicle valve view; nat. size.



Plate XI

Desquamatia prisca (Schlotheim)
(Pokrzywianka-Kamieniec)

Fig. 1-3 . Three different specimens (Bp. IVI/503) , a brachial, b pedicle valve views;
nat. size.

Fig. 6. Lateral view of adult specimen (Bp, VI/501); nat. size.

Desquamatia zonatoides n.sp.
(Pokrzywianka)

Fig. 4. Pedicle valve view of adult specimen (Bp. VI/476); nat. size.
Fig. 5. Lateral view of adult specimen (Bp, iVI/712); nat. size.
Fig. 7. Cast of the pedicle valve (Bp. VI/713); nat. size.
Fig. 8. Pedicle valve view of adult specimen (Bp . VI/713); X 2.
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Plate XII

Atrypa? sp,
(Milosz6w)

Fig.!. Adult specimen (Bp, VII700); a brachial, b pedicle, c anterior, d lateral
views; nat. size.

Desquamatia circulareformis n.sp,
(Milosz6w)

F ig. 2, 3. Pedicle valve view of two specimens (Bp. VI/555, 554), fig. 3 - holotype
(Bp, VII554) ; nat. size.

Gruenewaldtia sp.
(Milosz6w)

Fig. 4. Lateral view of adult specimen (Bp, VI /715), figured on pl. XIV, fig. 7;
nat. size.

Desquamatia prisea (Schlotheim)
(Kamieniec)

Fig. 5, 6. Pedicle valve view of two adult specimens (Bp. VI/508, 500); nat. size.

Desquamatia sp,
(Pokrzywianka)

Fig. 7. Adult specimen (Bp. VI/493) in three views (a-c) ; nat. size.



Plate XIII

Carinatina sp.
(Skaly)

Fig. 1-5. Brachial valve views of five different specimens (Bp. VI/607-610); nat. size.
Fig. 6-8. Pedicle valve of three different specimens (Bp. VI/605, 606, 603); nat. size.
Fig. 9. Lateral view of adult specimen; nat. size.

Carinatina plana (Kayser)
(Skaly)

Fig. 10. Adult specimen (Bp, VI/600) in: a brachial, b pedicle, and c side views;
nat. size.

Fig. 11. Brachial valve view of specimen (Bp. VIf<604); nat . size.
Fig. 12. Fig. lOa, enlarged X 2.

Carinatina d. arimaspa (Eichwald)
(Milosz6w)

Fig. 13. Brachial valve view of adult specimen (Bp. VI/601); nat. size.
Fig. 14. Fig. 13, enlarged X 2.
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Plate XIV

Gruenewaldtia latilinguis latilinguis (Schnur)
(Skaly)

Fig. 1-3. Pedicle valve view of three different specimens (Bp, VI/717-719); nat. size.
Fig. 5, 6. Two adult specimens (Bp. VI/721, 722); a brachial, b pedicle, c lateral

views; nat. size.
Fig. 8. Lateral view of adult specimen (Bp, VI!560); nat. size.
Fig. 9. Fig. 6 (Bp. VII722), enlarged X 2.5.

Gruenewaldtia sp.
(Milosz6w)

Fig. 4. Pedicle valve view of specimen (Bp. VII724), embedded in limestone; nat. size.
Fig. 7. Adult specimen (Bp. VI!715); a brachial, b pedicle valve views; nat. size.
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Plate XV

Atrypa depressa Sobolev
(Skaly)

Fig. 1-6. Interiors of different pedicle valves (Bp. VI/22-24 , 16, 15, 24), showing
size and dimensions of the muscle area and partly preserved vascular
system; X 2.

Fig. 7-11. Interiors of separate brachial valves: fig. 7 - dwarfed specimen (Bp,
VI/25), X 2; fig. 8 - incomplete valve of old specimen (Bp. VI/19). X 2;
fig. 9 - old specimen with grooved septal ridge (Bp, VI/20), X 2;
fig. 10 - crenulation of dental sockets (Bp, VI/18). X 3; fig. 11 - poster­
ior of the valve (Bp. VI/19). X 3.3.
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