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ABSTRACT
Frasnian (Late Devonian) Atrypida (Brachiopoda) from the Swiebodzice De-
pression in the Sudetes (Silesia, south-western Poland) are revised. Three species
are recognised. Kyrtatrypa barnimi n. sp. is the first described Late Frasnian spe-
cies of the genus and one of the latest representatives of the genus before the
atrypide extinction at the Frasnian-Famennian boundary. Pseudogruencwaldtia
tschernyschewi Rzhonsnitskaya, 1960 is described for the first time outside the
type area of the species, the Timan Mts. It allows to date the entire fauna to the
Late Frasnian. Spinatrypa mariaetheresiae n. sp. is similar to coeval S. lambermon-
tensis Mottequin, 2003 and S. rossica Rzhonsnitskaya in Rzhonsnitskaya ez al.,
1998 in having a high tongue (low in most representatives of the genus) but
differs from them in ornamentation density. This species is represented by two
KEY WORDS  morphotypes; an analogous dimorphism was described in some Spinatrypina
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RESUME

Atrypides (Brachiopodes) frasniens de la Silésie (Pologne) et ['dge de la collision éo-
varisque dans les Sudeétes.

La révision systématique des brachiopodes atrypides du Frasnien (Dévonien
supérieur) de la Dépression de Swiebodzice dans les Sudétes (Silésie, sud-ouest
de la Pologne) conduit & reconnaitre trois genres et trois espéces. Kyrtatrypa
barnimi n. sp. est la premiére espéce du genre décrite du Frasnien supérieur et
en est 'un des derniers représentants avant I'extinction des atrypides 4 la limite
Frasnien-Famennien. Pseudogruenewaldtia tschernyschewi Rzhonsnitskaya, 1960
est décrite pour la premiére fois en dehors de ses localités-types dans le Timan.
Sa présence permet de dater la faune enti¢re du Frasnien supérieur. Spinatrypa
mariaetheresiae n. sp. ressemble aux especes contemporaines S. lambermontensis
Mottequin, 2003 and S. rossica Rzhonsnitskaya iz Rzhonsnitskaya ez al., 1998
par une languette prononcée (peu importante chez la majorité des représentants
du genre) mais elle en differe par la densité de I'ornementation. Cette espéce
posseéde deux morphotypes, situation analogue au dimorphisme décrit chez
certaines Spinatrypina Rzhonsnitskaya, 1964. Un tableau synoptique résume la
distribution des atrypides dans le Dévonien des Sudétes. Etant donné I'absence
de conodontes et les doutes au sujet de I'dge des autres espéces de la macrofaune,
les brachiopodes atrypides donnent actuellement la meilleure datation — un
terminus ante guem pré-famennien — de la collision éo-varisque de la Bohéme

espéces nouvelles.

INTRODUCTION

GEOTECTONIC SETTING OF THE FAUNA

The Sudetes (or Sudeten Mountains, Polish and
Czech: Sudety, German: Sudeten), geographically
a mountain range on the border of Silesia (Poland)
and Bohemia (Czech Republic) and geologically
the north-eastern edge of the Bohemian Massif
(Fig. 1A, B), are composed of a mosaic of previously
independent geologic units (Fig. 1C) (Cymerman
1998, 2000; Zelazniewicz 1995, 1997; Franke &
Zelazniewicz 2000; Mazur ez al. 2006; Halamski &
Racki 2005 provided a series of stratigraphic col-
umns). Metamorphic rocks are onlapped by Late
Devonian to Carboniferous sedimentary basin se-
quences (McCann ez al. 2008: 496). One of them,
the Swiebodzice Depression (Betka & Narkiewicz
2008) yielded a relatively well preserved Frasnian
brachiopod fauna described by Dames (1868) and
Gunia (1962, 1968). The aim of the present paper
is to revise the representatives of the order Atrypida
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avec la Saxo-Thuringie.

occurring in this area, to discuss other occurrences
of atrypide brachiopods in the Sudetes, and to point
out their value as time-markers of the eo-Variscan
collision between Bohemia and Saxo-Thuringia.

THE DEVONIAN OF THE SUDETES

In the Sudetes, Devonian macrofaunas are rela-
tively rare due to extensive Variscan metamorphism
(Franke & Zelazniewicz 2000). Poorly preserved
metamorphosed Middle Devonian corals occur
in Maly Bozkéw in the Ktodzko Metamorphic
Complex (further, Klodzko Unit) (Hladil ez al.
1999). Late Devonian faunas are known only from
the Swiebodzice Depression, the Bardo Unit (or
Bardo Structure), and the Klodzko Unirt along
its tectonic contact with the Bardo Structure.
Frasnian corals, brachiopods, and molluscs were
reported from several localities of the Swiebodzice
Depression (Dames 1868; Gunia 1962, 1960,
1968). Famennian ammonoids, corals, and (poorly
preserved) brachiopods occur in the classic local-
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Fic. 1. — Geological setting of the studied fauna. Simplified, modified, and redrawn after Romer (1960), Kodym (1966), Sawicki (1967),
Pharaoh (1999), Franke & Zelazniewicz (2000), Aleksandrowski & Mazur (2002), Haydukiewicz & Muszer (2002) and Zelazniewicz
(2005): A, structural scheme of the Variscan Europe; terranes in Roman capitals; Kossmat zones in Italic capitals; the rectangle
denotes the area shown in B; B, topographic map of the Sudetes; the rectangle denotes the area shown in C; C, schematic geo-
logical map of the central part of the Sudetes. Mountain Ranges and other geomorphologic units in full capitals, rivers italicised,
localities discussed in the text in boldface, other town names in Roman characters. Abbreviations (tectonic limits): efz, Elbe fault
zone, klz, Krakéw-Lubliniec zone; ofz, Odra fault zone; rmfz, Reme-Men fracture zone; rs, Rheic suture; ttz, Teisseyre-Tornquist
zone; vf, Variscan front.
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ity of Dzikowiec (Ebersdorf; Bardo Unit) (von
Buch 1839; Tietze 1871; Schindewolf 1937;
Lewowicki 1959; Berkowski 2002 and references
therein; Dzik 2006). Frasnian brachiopod faunas
have also been reported from Gologlowy and
Klodzko, two localities belonging to the Klodzko
Unit (Bederke 1924; Oberc 1957; Gunia 1977).

This study is based in large part on re-description
of samples from the Swiebodzice Depression kept
in the Museum of Natural Sciences in Berlin
and at the Wroclaw University. They have been
collected by Th. Otto, Wilhelm Barnim Dames,
Tadeusz Gunia, and (additionally) Ferdinand
Roemer. No atrypid material from the Bardo
Structure (neither this of Erich Bederke nor
that of Tadeusz Gunia) could have been traced
either in Wroclaw (with the rest of Bederke’s
collection) or in Berlin. Those specimens are
considered lost, and consequently could not be
revised in detail; corresponding occurrences of
atrypide brachiopods are briefly discussed at the
end of the paper. New material could be found
in Mokrzeszéw (Swiebodzice Depression) only
(courtesy of Kamil Pluta).

The Swiebodzice Depression is interpreted as a
Variscan synorogenic basin and its stratigraphical
sequence is entirely composed of Upper Devonian
to Lower Carboniferous clastics containing lime-
stone lenses and pebbles (Gunia 1968; Teisseyre
1968; Stupnicka 1997; Kulczynski & Burliga
2004; Belka & Narkiewicz 2008). Atrypides were
reported from the following localities: Mokrzeszéw
(formerly Oberkunzendorf; the main locality),
Witoszéw Goérny, Pelcznica, and Lubiechéw.

In Mokrzeszéw a large limestone lens within the
Pogorzala Formation (Porgbski 1981) was once
quarried. Since 1870 the outcrop (50°49°30”N,
16°21’42”E; locality 15 sensu Gunia 1968) is
partially flooded, wherefore it is usually referred
to as “the lake Daisy” (see detailed description
by Porebski 1981: 143-144), now a nature re-
serve (Klimko ez a/. 2001; Szcze$niak 2004) and
a geotouristic site (Thnatowicz e /. 2011). The
lower part of the section is constituted by mas-
sive limestone with rare and fragmentary corals.
It is overlaid by alternating limestone and marl
beds that yielded rich fauna and flora, including

292

algae (Sphaerocodium zimmermanni Rothpletz,
1911), receptaculitids, foraminifers, corals (e.g.,
Sudetia Rézkowska, 1960, Tabulophyllum Fen-
ton & Fenton, 1924, Disphyllum de Fromentel,
1861), gastropods, bivalves, cephalopods, and
numerous brachiopods (Dames 1868; Dybowski
1873; Grocholski 1969; Gunia 1962, 1966, 1968;
Rézkowska 1962, 1979; Rézkowska & Fedor-
owski 1972; Porebski 1981; Schroder 2002). The
largest and the best preserved part of the studied
material comes from the higher (marly) part of
the section. At present not more than 20 m of
limestone is cropping out in that locality (K.
Pluta, pers. comm. November 2010).

On the contrary, in the other localities of the
Swiebodzice Depression (Lubiechéw, Pefcznica,
Witoszéw Gérny) brachiopods are known only
from pebbles contained in stratigraphically younger
(Famennian to Lower Carboniferous) conglomer-

ates (Gunia 1966).

ABBREVIATIONS
Collection acronyms

MB Museum fiir Naturkunde, Berlin;

MGUWr Muzeum Geologiczne, Instytut Nauk
Geologicznych, Uniwersytet Wroctawski,
Wroctaw, Poland;

PIG Paristwowy Instytut Geologiczny, Warszawa,
Poland.

LOCALITY NAMES

The correspondence between German (used before
1945) and Polish (after that date) forms of the lo-
cality names is given in the Table 1.

SYSTEMATIC PALAEONTOLOGY
Phylum BRACHIOPODA Duméril, 1805
Class RHYNCHONELLATA
Williams ez al., 1996
Order ATRYPIDA Moore, 1952
Family ATRYPIDAE Gill, 1871

Genus Kyrtatrypa Struve, 1966

TYPE SPECIES. — Atrypa (Kyrtatrypa) culminigera Struve,
1966. Eifel Mts, middle Eifelian.
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FiG. 2. — Kyrtatrypa barnimi n. sp., Mokrzeszéw (Oberkunzendorf), Late Frasnian: A-E, paratype, articulated shell MB.B 2417.2; F-J, paratype,
articulated shell MB.B 2422.5; K-O, holotype, articulated shell MB.B 2425; P-T, paratype, articulated shell MB.B 2422.2; U-Y, paratype,
articulated shell MB.B 2422.6; Z-DD, paratype, articulated shell MB.B 2422.1. A, F, K, P, U, Z, dorsal views; B, G, L, Q, V, AA, ventral
views; C, H, M, R, W, BB, lateral views; D, I, N, S, X, CC, posterior views; E, J, O, T, Y, DD, anterior views. Scale bar: 1 cm.
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TasLE 1. — Overview of occurrences of atrypide brachiopods in the Devonian of the Sudetes.

Identification
according to Identification
previous authors according
to the
Locality Age Before 1945 After 1945 present author
Atrypa reticularis .
ooy | P | e -
©E ’
*3 2 Atrypa reticularis
=) 2 sensu Michael . .
& N Ktodzko Frasnian 1914. 1920 Sp/natrypa sp. Spinatrypa
9 § (Glatz) Bederke 1924: sensu Gunia, 1977 sp.
g g Finckh et al. 1942
Dzikowiec ) Atrypa fibrosis- Brachiopoda
Famennian sima sensu — )
(Ebersdorf) Tietze. 1871 indet.
Spinatrypa aspera Spinat
. sensu Gunia, 1966 pinatrypa
c (ObMor(rzeszoc\jN " Soinat b ficaeformi mariaetheresiae
] er-Kunzendorf), . ) ) pinatrypa bifidaeformis > n. sp.
2 Witoszow | [1asnian | Atrypa reticularis sensu Gunia, 1966 g P
) - (at least sensu » o
o Goérny artly o 8
8 (Obel’- P s Dames, 1868 :(:“: ‘02 Kyr‘tai’rypa
P . possibly 5 . pa
o Bdgendorf), entirely Atrypa reticularis Qg barnimi
N Pefcznica ; 35 n.s
° ! Late sensu Gunia, 1966 &3 - Sp.
o O]
Q (Polsnitz), Frasnian) S
Q2 Lubiechéw =
c% (Liebichau) Atrypa zonata 2 Pseudogrye-
sensu Atrypa ex gr. reticularis newaldltia
Dames, 1868 sensu Grocholski, 1969 tschernyschewi

Kyrtatrypa barnimi n. sp.
(Figs 2-4)

Atrypa reticularis — Dames 1868: 496, 497. — ?Gunia
1966: 310, pl. 8: 9.

Atrypa ex gr. reticularis — Grocholski 1969: 246 (e.p.),
non pl. 5: 2.

TYPE MATERIAL. — Articulated shell MB.B.2425, holotype.
58 paratypes: MB.B 2416-2418, 2419c¢, 2420, 2422,
2426, 2427; PIG 139.11.35-37; MGUWr 191s, 323s,
5361s.1-7 and fragments MGUWT 5359s, 5361s, 5363s.

ETYMOLOGY. — In honour of Wilhelm Barnim Dames
(1843-1898), collector of a large part of the type material.

TYPE HORIZON. — Pogorza%a Formation, Late Frasnian.
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TyPE LOCALITY. — Abandoned quarry “Lake Daisy”,
Mokrzeszé6w (Oberkunzendorf), Swiebodzice Depres-
sion, Sudetes, Poland.

STRATIGRAPHIC AND GEOGRAPHIC RANGE. — Only type
locality and horizon.

DIAGNOSIS. — Kyrtatrypa with slightly to markedly
dorsibiconvex shell and moderately fine ornamentation.
Spiralia of about eight whorls.

DESCRIPTION

Shell approximately as wide as long (width to length
ratio from 0.86 to 1.15; mean value 1.01, N=23),
rounded through subrectangular to subtriangular in
outline, slightly to markedly dorsibiconvex, up to
35.7 mm wide and to 27.0 mm thick. Maximum
width and thickness at %5 to ¥2 of the shell length
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from the umbo. Anterior commissure rectimargin-
ate in young specimens to uniplicate in adults, its
deflexion rounded to triangular in outline, very
low to low, occupying V5 to V2 of the shell width.
Ventral interarea anacline; ventral beak strong,
incurved, appressed to the dorsal valve. Dorsal
interarea and beak not visible. Ribs undulose, rela-
tively fine, straight, 5-6(-7) per 5 mm at anterior
commissure, new ones arising by bifurcation on
both valves. Growth lamellae fine. Frills (Fig. 3)
up to 16 mm long.

Interior (Fig. 4): shell relatively thick walled, with
a thick tertiary layer. Ventral valve: pedicle callist
thick and continuing anteriorly for about 5 mm;
teeth stout, with strong lateral lobes; dental nuclei
absent. Dorsal valve: median septum moderately
strong; a weak cardinal process in form of a pad,
enclosed within the cardinal pit; hinge plates stout;
socket plates thin, arcuate; crural base strong, ju-
gal process rather long and stout; spiralia of about
8 thin whorls.

DISCUSSION

‘This species is assigned to Kyrzatrypa Struve, 1966
on account of its dorsibiconvex to aequibiconvex
shell and presence of frills. Its internal structures
are very similar to those of Kyrtatrypa culminigera
Struve, 1966 (Copper 2002: fig. 947¢-g), except for
a higher number of spiralia whorls (11) in the latter.
The internal structures of Kyrzatrypa balda Havlicek,
1987 (Havlicek 1987: fig. 2) are also similar to those
of the described species.

Kyrtatrypa barnimi n. sp. differs from K. brandon-
ensis (Stainbrook, 1938) from the Lower Frasnian
Cedar Valley beds of Iowa in its finer ornamentation
(Stainbrook 1938). Kyrtatrypa? teicherti (Coleman,
1951), a pootly known taxon from the Frasnian of
Western Australia, has a flatter ventral valve and finer
ornamentation (Coleman 1951; Grey 1977); the ge-
neric assignment of this species is uncertain (Ma ez a/.
20006: 798). The nearest species seems to be the early
Givetian Kyrtatrypa n. sp. from Blonia Sierzawskie
near Swietomarz (see Halamski & Segit 20006) in
the northern part of the Holy Cross Mountains (K-
pauli, nomen nudum, Halamski 2004: text-fig. 31-33;
pl. 6: 8, 7: 1-4; = Kyrtatrypa sp. sensu Zapalski 2005)
from which the species described here differs in less

GEODIVERSITAS - 2013 - 35 (2)
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Fic. 3. — Kyrtatrypa barnimi n. sp. Specimen with preserved frills
in ventral view. MB.B.2418.1. Mokrzeszéw (Oberkunzendorf), Late
Frasnian. Scale bar: 5 mm.

convex dorsal valve and more convex ventral one,
smaller apical angle, and more dense ornamentation.

The genus Kyrtatrypa was once supposed to occur
up to the end of the Frasnian stage (Copper 1998:
fig. 1); however, its Late Frasnian occurrences have
appeared doubtful (Copper 2002: 1396) due to
imprecise biostratigraphic dating (Racki 1998: 396)
and uncertain taxonomy (Ma ez al. 2006: 798). As a
matter of fact, Frasnian representatives of Kyrtatrypa
are scarce, including only K. brandonensis from lowa
and K reicherti from the Canning Basin (see above
for details); both taxa come from lower parts of the
Frasnian. Consequently, K. barnimi n. sp. from the
Late Frasnian represents probably the last known
representative of the genus and, additionally, the first
Frasnian species from Europe.

It may be noted that this species is distinguished
from co-occurring Peudogruenewaldtia tschernyschewi
Rzhonsnitskaya, 1960 by the presence of frills (present
in several representatives of the subfamily Atrypinae
Gill, 1871, absent in the Pseudogruenewaldtiinae
Rzhonsnitskaya, Yudina & Sokiran, 1997; see Cop-
per 2002).

Genus Pseudogruencwaldtia
Rzhonsnitskaya, 1960

TYPE SPECIES. — Pseudogruenewaldtia tschernyschewi
Rzhonsnitskaya, 1960. Timan, Late Frasnian.
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Fic. 4. — Kyrtatrypa barnimi n. sp., serial sections of the specimen MB.B.2422.10; Mokrzeszéw (Oberkunzendorf), Late Frasnian. In-
ternal structures: ¢, pedicle callist; cp, cardinal pit; cb, crural base; j, jugal plate; pc, cardinal process; s, spiralium; sp, socket plate;

t, tooth. Scale bar: 5 mm.
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Fic. 5. — Pseudogruenewaldtia tschernyschewi Rzhonsnitskaya, 1960; Mokrzeszéw (Oberkunzendorf), Late Frasnian: A-E, articulated
shell MGUWr 5364s.1, specimen figured by Grocholski (1969; pl. 5: 2) as Atrypa ex gr. reticularis; F, V-Z, articulated shell MGUWr 5364s.1;
G-K, articulated shell MB.B.2421.1; L-P, articulated shell MB.B.297.10; Q-U, articulated shell MB.B.2421.2; AA-EE, articulated shell
MB.B.297.1. A, G, L, Q, V, AA, dorsal views; B, H, M, R, W, BB, ventral views; C, I, N, S, X, CC, lateral views; D, J, O, T, Y, DD, pos-
terior views; E, K, P, U, Z, EE, anterior views; F, microornamentation. Scale bars: F, 5 mm; all others, 1 cm.
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FiG. 6. — Pseudogruenewaldtia tschernyschewi Rzhonsnitskaya, 1960. The largest specimen in the collection, articulated shell
MB.B.297.7. Mokrzeszéw (Oberkunzendorf), Late Frasnian: A, dorsal view; B, ventral view; C, lateral view; D, posterior view; E, an-

terior view. Scale bar: 1 cm.

Pseudogruenewaldtia tschernyschewi
Rzhonsnitskaya, 1960
(Figs 5; 6)

Pseudogruenewaldtia rschernyschewi Rzhonsnitskaya,
1960: 46, pl. 1: 7, pl. 2: 4; 1964: 107, pl. 2: 6, pl. 5:
4. — Rzhonsnitskaya et al. 1998: 328, figs 19, 20.

Atrypa zonata — Dames 1868: 497, pl. 11a-c.

Grunnewaldtia latilinguis — Ljaschenko 1959: 175, pl. 51:
5-7 [lapsus calami pro Gruenewaldtia).

Atrypa ex gr. reticularis — Grocholski 1969: 246, pl. 5:
2 (e.p.).

MATERIAL EXAMINED. — 21 articulated shells from
Mokrzeszéw, MB.B.297.1-10, 2419.1-2, 2420.1-2;
MGUWr 5358s.1-6, 5360s.

DESCRIPTION

Shell up to 49.4 mm wide (mean value in the
sample 29.8 mm), more often wider than long
(width to length ratio from 0.88 to 1.44; mean
value 1.07, N=10), rounded in outline, dorsibi-
convex in young specimens, ventribiconvex (e.g.,
Fig. 5Q-U) to dorsibiconvex (e.g., Fig. 5AA-EE)
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in adults. Maximal width somewhat anteriorly to
midlength (Y2 to % of the shell length), maximal
thickness posteriorly to midlength (V5 to V2 of the
shell length). Anterior commissure uniplicate,
its deflexion rounded in outline, relatively low,
occupying % to ¥ of the shell width. Ventral
interarea concave, apsacline in young specimens;
beak (foramen not observed) strongly incurved
in older specimens, the interarea becoming thus
anacline. Dorsal interarea not visible. A shallow
flatc-bottomed ventral sulcus is present in the larg-
est specimens, its width at anterior commissure
being Y% of that of the shell. Ribs undulose, fine,
8-10 per 5 mm at anterior commissure, new ones
appearing (especially in posterior part) by bifur-
cation, seldom by intercalation. Growth lamellae
(preserved only exceptionally) imbricate.
Interior not studied.

DiscussioNn

The agreement of the described brachiopods from
Mokrzeszéw in external form (general shape and
presence of a similar ventral furrow in the largest
specimens), character and density of ornamenta-
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FiG. 7. — Spinatrypa mariaetheresiae n. sp., Mokrzeszéw (Oberkunzendorf), Late Frasnian: A-E, paratype, articulated shell MGUWr
5360s.1 figured by Gunia (1968: pl. 7: 18, 19) as S. bifidaeformis; F-J, paratype, articulated shell MGUWr 5361s.1, corresponding
to S. aspera sensu Gunia, 1966; K-O, paratype, articulated shell MB.B.2539; P-T, paratype, articulated shell MGUWr 5360s.2 cor-
responding to S. bifidaeformis sensu Gunia, 1968; U-Y, holotype, articulated shell MB.B. 2424.2; Z-DD, paratype, articulated shell
MB.B.2424.1. A, F, K, P, U, Z, dorsal views; B, G, L, Q, V, AA, ventral views; C, H, M, R, W, BB, lateral views; D, I, N, S, X, CC, pos-
terior views; E, J, O, T, Y, DD, anterior views. Scale bar: 2 cm.
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tion with the type material of Pseudogruenewald-
tia tschernyschewi from Timan (northern Urals,
Russia) make strong case for the conspecificity
of both samples even if interior of the described
material could not be studied because of scarcity
of the collection. Pseudogruenewaldtia elongata
Alekseeva, 1996 from north-eastern Siberia, has
much more elongate shells.

For discussion of differences with Kyrtatrypa
barnimi n. sp. co-occurring in the same outcrop,
see above. The stratigraphic implications of the
presence of Pseudogruenewaldtia tschernyschewi in
the studied material are discussed below.

Reworked representatives of Pseudogruenewaldtia
occur in Famennian volcanoclastics (Langenau-
bacher Tuftbrekzie) in the Dill Syncline (Rhenish
Massif, Hessia, Germany) (Copper, pers. comm.
2011).

The peculiar palacogeographic distribution
of Pseudogruenewaldtia tschernyschewi (Timan,
Bohemia, possibly Rhenish Massif; absent either
in the Central Devonian Field or in the Holy
Cross Mountains) would have been explained
by a migration route along the southern margin
of Fennoscandia through the Latvian Isthmus
had it not been for brackish conditions in these
regions in the Frasnian (Lebedev ez 2/. 2010). A
straighter dispersion route is to be invoked and
the absence of the discussed species in the above-
mentioned regions is more probably related to
the patchiness of the record.

Genus Spinatrypa Stainbrook, 1951
TYPE SPECIES. — Atrypa hystrix var. occidentalis Hall,
1858 sensu Stainbrook 1945 (lapsus calami pro Asrypa

aspera var. occidentalis Hall, 1858). Iowa, Late Givetian
Cedar Valley limestone.

Spinatrypa mariaetheresiae n. sp.
(Figs 75 8)

Spinatrypa aspera — Gunia 1966: 310, 311.

Spinatrypa bifidaeformis— Gunia 1968: 166, pl. 7: 18, 19.
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TYPE MATERIAL. — Articulated shell MB.B. 2424.2,
holotype. 13 paratypes: MB.B.2414-2415; MGUWr
5360s (Spinatrypa bifidaeformis sensu Gunia, 1966;
Witoszéw, outcrop 15), 5361s (Spinatrypa aspera sensu
Gunia, 1968; Witoszéw, outcrop 15), 5364s.1-4, 5365s.

ETYMOLOGY. — In honour of Mary Theresa Olivia
Fiirstin von Pless, Reichsgrifin von Hochberg, Freifrau
zu Fiirstenstein (1873-1943), called Daisy, a former
owner of the type outcrop, organiser of humanitarian
aid during both World Wars.

TYPE HORIZON. — Pogorza}a Formation, Late Frasnian.

TyPE LOCALITY. — Abandoned quarry “Lake Daisy”,
Mokrzeszé6w (Oberkunzendorf), Swiebodzice Depres-
sion, Sudetes, Poland.

STRATIGRAPHIC AND GEOGRAPHIC RANGE. — Swiebodzice
Depression, Mokrzeszéw and Witoszéw, Frasnian (most
probably in both cases Late Frasnian).

DIAGNOSIS. — Spinatrypa with high, pronounced tongue,
sixteen to twenty ribs, stout teeth and large dental cavities.

DESCRIPTION
Shell usually slightly wider than long (W/L from 0.95
to 1.16; mean value 1.06, N=8), subcircular in out-
line, nearly aequibiconvex to markedly dorsibiconvex,
up to 24.0 mm wide (mean value 17.4 mm), rather
thick in older specimens. Maximal width and thick-
ness slightly posteriorly to midlength. Apical angle
about 120-130°. Anterior commissure uniplicate, its
deflexion rounded (more seldom subtrapezoidal) in
outline, very high; occupying %5 of the shell width.
Ventral beak (preserved only in young specimens)
acute, nearly straight. Ventral interarea orthocline.
Ribs spinose strong, rounded, 3-4 per 5 mm at ante-
rior commissure, new ones appearing by bifurcation.
Growth lamellae (seldom preserved) strong, 3-4 per
5 mm in central part of the shell; traces of spine in-
sertion at intersection of growth lamellae with ribs.
Interior (Fig. 8). Ventral valve: dental cavities
very large; teeth strong and massive. Dorsal valve
damaged in apical region in the sectioned specimen;
sockets strong, crura ventrally directed.

DISCUSSION
This species is included within Spinatrypa on account
of its coarse costation and large dental cavities. Its

high, pronounced tongue is more or less constant
in adult specimens (Fig. 7N, §, X, CC).
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Fic. 8. — Spinatrypa mariaetheresiae n. sp. Serial sections of a slightly dorsally decorticated specimen MGUWr 8998s; Mokrzeszéw
(Oberkunzendorf), Late Frasnian. Abbreviations (internal structures): cb, crural base; cr, crus; dc, dental cavity; t, tooth. Scale bar: 1 mm.

The great majority of Frasnian representatives
of the genus Spinatrypa possess much less pro-
nounced tongue. This is the case of S. bunkeri
Day & Copper, 1998, S. planosulcara (Webster,
1888), S. rockfordensis (Fenton & Fenton, 1924),
S. thompsoni Day & Copper, 1998, and S. mrulla
(Stainbrook, 1945) from western North America
(Day & Copper 1998), S. ningxiangensis Zhao in
Yang ez al. 1977 (see Ma 1992), S. subkwangsiensis
(Tien, 1938) both from China (Ma et 2/ 20006),
S. longispina (Rigaux, 1872) from Boulonnais
(northern France; see Godefroid 1988), S. plicata
(Rzhonsnitskaya, 1964) from Russia (Rzhonsnitskaya
et al. 1998), S. montanensis (Kindle, 1908) from
Montana (Laird 1947), S. tribulosa Norris, 1992
from Arctic Canada (Norris ez @/. 1992). This may
be said also about approximately coeval Spinatrypa
ex gr. bifidaeformis (Tschernyschew, 1887) and Spi-
natrypa ex gr. semilukiana Lyashenko, 1959 from
the Holy Cross Mts. (Racki & Baliniski 1998), and
slightly older Spinatrypa semilukiana Ljaschenko,
1959 from the Debnik Anticline (Balinski 1979,
2000). Spinatrypa hystrix (Hall, 1858) from New
York and S. obsolescens (Cooper & Dutro, 1982)
from New Mexico have very low, obsolescent costae
(Cooper 1944; Cooper & Dutro 1982).

Two Frasnian taxa from New Mexico, Spinatrypa
compacta Cooper & Dutro, 1982 and S. rrulla
decorticata Cooper & Dutro, 1982 may possess a
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large tongue. The former differs from the Sudetes
material in its straight shoulder line and the latter
is usually wider (Cooper & Dutro 1982).

Spinatrypa lambermontensis Mottequin, 2003
from the Late Frasnian of the Vesdre nappe and
the Dinant Synclinorium (southern Belgium; see
also Mottequin 2008: 501; erroneously reported
from the Pragian by Hubert ez a/. 2007: 260) is
quite similar to the form described here in overall
shape, yet its ornamentation is slightly finer (usu-
ally over 20 ribs in total; 16-20 in the coarse-ribbed
variant of our species). Moreover, S. mariaetheresiae
possesses large dental cavities, whereas only small
dental nuclei are present in S. lambermontensis
(Mottequin 2003: fig. 4).

Spinatrypa rossica Rzhonsnitskaya in Rzhonsnit-
skaya, Markovskii, Yudina & Sokiran, 1998 from
the Late Frasnian of SW Urals may also possess a
strong tongue but the ornamentation is very coarse
(total number of ribs 10-14; Rzhonsnitskaya ez 4.
1998). Serial sections of this species have unfortu-
nately not been provided.

In view of the comparison with all available
Frasnian taxa of the genus Spinatrypa presented above
the material from the Frasnian of the Sudetes is best
described as a new species. It may be noted that the
two nearest species, namely S. lambermontensis Mot-
tequin, 2003 and S. rossica Rzhonsnitskaya, 1998
are both also Late Frasnian in age. The Givetian
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species Isospinatrypa givetica Rzhonsnitskaya, 1968
from the Kuznetsk basin (Rzhonsnitskaya 1975:
pl. 24, figs 7, 8) may possess a similar tongue but
is always aequibiconvex.

The material from Mokrzeszéw contain two forms
with similar ornamentation pattern but different
ornamentation density. The commoner form has
coarser costae and costellae (Fig. 7A-Y), whereas
the rarer form possesses finer radial ornamentation
(Fig. 7Z-DD). In view of nearly identical shape
(in particular, the characteristic tongue) they have
been interpreted as two morphotypes of a single
species. A similar dimorphism has been reported
in Spinatrypina soetenica (Struve, 1964) (Eifel Mts,
Lower Givetian; Copper 1967) and Spinatrypina
(Exatrypa) relicta Racki & Balinski, 1998 (Lgawa
Hill, Holy Cross Mts, Late Frasnian; Racki &
Baliniski 1998: 284).

Both Spinatrypa aspera sensu Gunia, 1966 and
S. bifidaeformis sensu Gunia, 1968 correspond to
Spinatrypa sp. described here. However, the sample
of Spinatrypa tubaecostata sensu Gunia, 1966 [non
Spinatrypina tubaecostata (Paeckelmann, 1913)]
is a mixture of fragmentarily preserved atrypids
(probably all three species described here), inde-
terminable in large part.

ATRYPIDE DISTRIBUTION
IN THE DEVONIAN OF THE SUDETES

The Mokrzeszéw sample is the only one that
may be considered (with minor reservations) as
representing a true assemblage and its age may
be established more precisely (Late Frasnian, see
below). The material from the other localitites in
the Swiebodzice Depression comes from pebbles,
wherefore it is not assured that all taxa are coeval.
Suffice it to say that all identified atrypide taxa
are the same as in the Late Frasnian Mokrzeszéw
section.

Atrypides were also reported from the Ktodzko
Unit and the Bardo Structure under the catch-
all name “Asrypa reticularis” (Michael 1914,
1920; Bederke 1924; Finckh et al 1942). Nei-
ther description nor illustration of specimens
from Gologlowy was given in the referred pub-
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lications and the original material could not be
traced. Further field work by Oberc (1957) did
not yield any new specimens. These brachio-
pods are therefore referred to as Atrypida indet.
Concerning the Klodzko locality, Gunia (1977)
managed to find new atrypide material which he
identified as Spinatrypa sp. These specimens are
lacking; however, Gunia’s generic identification,
when checked on material form other localities,
was mostly confirmed, wherefore this name has
been accepted.

Atrypa fibrosissima Tietze, 1871 was described
from the Famennian of Dzikowiec on the basis
of two poorly preserved, decorticated specimens
(MGUWTr 8994s). As a matter of fact, this mate-
rial is unidentifiable even at order level.

A synoptic table of occurrences of atrypide
brachiopods in the Sudetes is given in Table 1.

THE AGE OF THE BRACHIOPOD
FAUNA AND ITS IMPLICATIONS FOR
THE TECTONICS OF THE SUDETES

A preliminary remark to be made is that no Frasnian
conodonts have ever been found in any of the sec-
tions that have yielded brachiopods being the object
of the present paper; in particular, absence of cono-
donts in Mokrzeszéw was stressed by Rézkowska
(1979:9). Only Famennian conodont faunas have
been described (Freyer 1968; Chorowska 1974a, b;
Dzik 2006). Frasnian conodonts reported from the
north-eastern part of the Bardo Unit (Haydukie-
wicz 1979) come from an allochthonous sequence
(Wajsprych 1995; “Ordovician, Silurian, and De-
vonian olistoliths” in Fig. 1C) and thus cannot be
used for dating the brachiopod-bearing strata of the
autochthonous (parautochthonous) sequence (see
also Haydukiewicz & Muszer 2002 and references
therein). The stratigraphy of the discussed strata is
therefore based solely on macrofauna. In particular,
atrypide brachiopods are good time markers due
to their global disappearance during the Frasnian-
Famennian extinction (Copper 1998, Racki 1998,
Racki & Baliriski 1998). Consequently, even poorly
preserved (identifiable at order level) specimens are
useful for dating purposes.
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Atrypide-yielding deposits in Klodzko belong
to a sedimentary series overlying the metamorphic
complex of the Ktodzko Unit. This regional uncon-
formity is of crucial importance for the timing of the
eo-Variscan collision in central Sudetes (see below for
details). Given the lack of diagnostic microfauna, the
dating of this tectono-metamorphic event is based
on macrofauna, in large part on brachiopods. There
appear therefore two questions requiring discussion:
first, to what extent previous macrofauna-based as-
sumptions are confirmed; second, the role of the
new evidence related to the atrypides.

The problems related to the age of the brachiopod-
bearing deposits will be discussed in the following
order: first, hitherto presented evidence; secondly,
new data resulting from brachiopod study; last,
their implications for the question of the age of
the tectonic events in the Sudetes.

HITHERTO PRESENTED DATINGS OF
THE LATE DEVONIAN IN THE SUDETES

The Frasnian (early Late Devonian) age of the
Mokrzeszéw limestone has been established already
by Dames (1868: 507), mainly on the basis of
presence of Hypothyridina cuboides (thynchonellide
brachiopod). A similar, possibly slightly younger
age of the overlying schists was suggested by the
presence of spiriferide brachiopods identified as
Spirifer verneuili (Dames 1868: 507, 508). This
age determination has never been questioned. It
was repeated without further precisions in the
explanatory sheet of the geologic map of Prussia
and federate states (Cramer et al. 1924)

Pawlik (1939) precised a Late Frasnian (to I
8) age on the basis of occurrences of bivalves
Buchiola prumiensis and Buchiola angulifera.
The lacter species is indeed a good stratigraphic
marker, ranging from the hassi o linguiformis
conodont Zones (Late Frasnian), whereas the
range of the former is longer (middle Frasnian
to earliest Famennian; Grimm 1998). However,
the bivalve material of Pawlik (1939) was not
figured and B. angulifera specimens could not
be traced (A. Setlik, pers. comm. 2012). The
identifications are therefore impossible to check;
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Grimm (1998), the author of a monograph of
this bivalve subfamily, stated that many previous
buchiolid identifications were wrong. Identifica-
tions and diagnostic value of other macrofauna
reported by Gunia (1962, 1966, 1968) require
confirmation. In particular, this concerns poorly
preserved allegedly age-diagnostic ammonoids
(D. Korn, pers. comm. 2012).

The upper part of the Wapnica section in
Dzikowiec (Ebersdorf) is world-famous for its Fa-
mennian ammonoid faunas (e.g., von Buch 1839;
Tietze 1871; Schindewolf 1937; Lewowicki 1959;
Dzik 2006). The age of the lower part of the section,
Frasnian according to Giirich (1902), remains in
fact unclear. A detailed discussion of the available
biostratigraphic evidence is provided by Berkowski
(2002: 12-16), according to whom the entire sec-
tion might belong to the Famennian.

The pootly preserved fauna from the Klodzko Unit
described by Gunia (1977) has been dated either
to the Famennian (Owcza Géra) or to a probable
Late Frasnian to early Famennian (Kfodzko) on
the basis of similarity with the Dzikowiec section.
As shown above, such similarity cannot establish
a Frasnian age. Also similarly as above, identifica-
tions of very poorly preserved allegedly diagnostic
macrofauna require confirmation. However, on
account of the presence of Spinatrypa sp. (mate-
rial lost, see discussion above) in Ktodzko (Gunia
1977), a pre-Famennian (most probably Frasnian)
age may be accepted for the basal part of the car-
bonate succession.

To sum up this somewhat wearisome reevaluation
of previous results:

— in the Swiebodzice Depression the brachiopod-
bearing sediments in Mokrzeszéw have been dated
to the Frasnian on the basis of brachiopods, pos-
sibly to the Late Frasnian on the basis of bivalves
(to be confirmed); other published stratigraphic
data require confirmation;

— in Dzikowiec the presence of any Frasnian sedi-
ments remains unproven;

— the lower parts of Klodzko and Gologlowy sec-
tions situated in the contact of the Klodzko and
Bardo Units may be dated to the Frasnian given the
presence of atrypide brachiopods (but not on ac-
count of other reasons invoked by former authors).
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ATRYPIDE BRACHIOPODS AS DATE
MARKERS

Up to now, representatives of the genus Pseudo-
gruenewaldtia have been reported from only two
regions. Both occurrences are dated confidently
with conodonts (overview in Racki 1998) to the
Late Frasnian. Pseudogruenewaldtia tschernyschewi
was described from the Lyaiol suite of the Timan-
Pechora Province of the East European Platform
(dating by Khrustcheva & KuzZmin 1996). Pseudo-
gruenewaldtia elongata from the Kolyma-Omolon
microplate belongs to the 7heodossia brachiopod
zone, the age of which has also been confirmed by
conodonts (Alekseeva et al. 1996). In view of the
limitation of the entire genus Pseudogruenewaldtia
to the Late Frasnian, it seems reasonable to admit
the same age for the brachiopod-bearing sequence
in Mokrzeszéw. It may be noted that unlike Pseudo-
gruenewaldtia and Spinatrypa that are common in
the Late Frasnian (Racki 1998), Kyrtatrypa has
never been reported from so high levels up to now.

THE LATE DEVONIAN IN SILESIA
AND THE AGE OF THE EO-VARISCAN
COLLISION IN THE SUDETES

The unconformity between the metamorphic rocks
of the Bozkéw Formation belonging to the Klodzko
Unit and the overlying Upper Devonian to Lower
Carboniferous conglomerates and limestones (the
regional pre-Upper Devonian unconformity) re-
flects the eo-Variscan collision between Bohemia
and Saxothuringia (Kryza et al. 1999; Franke &
Zelazniewicz 2000; Aleksandrowski & Mazur 2002;
Mazur 2003; Zelazniewicz 2005; see also Fig. 1A).
The unconformable contact was discovered by
Bederke (1924) who was misled as to its age due to
the dating of the protoliths of the Klodzko Unit as
Silurian, a mistake repeated nearly fifty years later
(Gunia & Wojciechowska 1971). Only recently
the discovery of metamorphosed Givetian tabulate
corals (Caliapora; Hladil ez al. 1999) permitted
to fix a biostratigraphically precise terminus post
quem for the tectono-metamorphic event in the
central Sudetes.
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The terminus ante quem is given by the age of
the overlying sediments. Lower levels of localities
having yielded atrypide brachiopods (Ktodzko
and Gologlowy) may be dated confidently to the
Frasnian (more exactly, pre-Famennian, without
further precision, as the collections are missing and
the fauna cannot be revised).

A more precise (Late Frasnian) dating is available
for the Mokrzeszéw limestone in the Swiebodzice
Depression. It is, however, unclear, to what extent
the thick sequence from the Swiebodzice Depres-
sion can be considered coeval with the basal con-
glomerate at the border of the Ktodzko Unit and
the Bardo Structure.

To sum up: at present, atrypide brachiopods
are the best time markers that allow dating the
eo-Variscan collision in the central Sudetes. The
terminus ante guem is the Frasnian or, more exactly,
pre-Famennian: the Late Frasnian age given by pre-
vious authors is unwarranted although probable.

CONCLUSIONS

1) Frasnian atrypide brachiopods reported previously
from the Swiebodzice Depression (Sudetes, Silesia,
Poland) under various names, belong to three spe-
cies: Kyreatrypa barnimi n. sp., Pseudogruenewaldtia
tschernyschewi, and Spinatrypa mariaetheresiae n. sp.;
2) this fauna indicates a Late Frasnian age for the
brachiopod-bearing sediments in Mokrzeszéw
(Swiebodzice Depression, Sudetes), confirming
the age determination of Pawlik (1939) based on
(neither described nor figured) bivalves;

3) Kyrtatrypa barnimi n. sp. is the of the last rep-
resentatives of the genus, the only confirmed Late
Frasnian species all over the world, and, addition-
ally, the only Frasnian representative of the genus
in Europe;

4) this is the first documented occurrence of Pseudo-
gruenewaldtia tschernyschewi outside the type area
(Timan) and of the genus Pseudogruenewaltia out-
side Russia;

5) Spinatrypa mariaetheresiae n. sp. is similar to two
other Late Frasnian species, namely S. lambermon-
tensis and S. rossica in having a high tongue (low in
most representatives of the genus). It differs from
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both in external and internal features (very large
dental cavities in S. mariaetheresiae and S. rossica,
small in S. lambermontensis; total number of ribs
16-20 in S. mariaetheresiae, > 20 in S. lambermon-
tensis, 10-14 in S. rossica). Two forms differing in
ornamentation density present in the same outcrop
are interpreted as morphotypes of a single species;
—and 0) at present, given the lack of conodonts and
unclear status of most of the allegedly diagnostic
macrofauna, atrypide brachiopods are the best time
markers that allow dating the collision between Bo-
hemia and Saxothuringia. The terminus ante guem
is the Frasnian (more exactly pre-Famennian; a Late
Frasnian age given by previous authors is unwar-
ranted although probable) based on the presence of
atrypide brachiopods in Klodzko and Gologlowy.

Acknowledgements

Dr Paul Copper called the author’s attention to the
presence of Pseudogruencwaldtia in the Sudetes and
discussed the identifications. The access to the collec-
tions was arranged by Dr Henning Scholz (Museum
of Natural Sciences, Berlin), Prof. Tadeusz Gunia,
Dr Antonina Pacholska, Anna Setlik, Dr Jolanta
Muszer (all Wroctaw University), and Dr Tatiana
Woroncowa-Marcinowska (Polish Geological In-
stitute). Kamil Pluta (student of the Wroclaw Uni-
versity) provided new material from Mokrzeszéw.
Prof. Andrzej Baliriski (Institute of Paleobiology,
Warsaw) discussed the text and Dr Patrick R. Ra-
cheboeuf (University of Western Brittany, Brest)
corrected the French abstract. Dr A. Pakhnievich
(Borissiak Paleontological Institute, Moscow) pro-
vided a copy of a hard-to-find reference. The paper
was carefully reviewed by Dr Paul Copper and
Dr Bernard Mottequin. Dr Dieter Korn (Museum
of Natural Science, Berlin), Prof. Michael Amler
(Univ. Heidelberg), and Prof. Blazej Berkowski
(Adam Mickiewicz University, Poznan) provided
data on biostratigraphic utility of ammonoids, bi-
valves, and corals, respectively. Valuable comments
on the text (although followed by the author only
in part) were made by Prof. Stanistaw Skompski,
Dr Mikolaj K. Zapalski (Warsaw University), and
Prof. Zdzistaw Betka (Adam Mickiewicz University,
Poznari). The study of the collection in Berlin was

GEODIVERSITAS - 2013 - 35 (2)

Frasnian Atrypida (Brachiopoda) from the Sudetes (Poland)

partly financed by the European Commission’s Re-
search Infrastructure Action via the SYNTHESYS
Project. All the above-mentioned persons and in-
stitutions are gratefully acknowledged.

REFERENCES

ALEEKSEVA R. E., SIDACENKO A. J., BARANOV V. V.,
AFANAS’EVA G. A., GRUNT, T. A., KOMAROV, V. N,,
LAZAREYV, S. S., & MANANKOV I. N. 1996. — [Atlas
of Devonian brachiopods from northeastern Russia]
Atlas devonskix braxiopod Severo-Vostoka Rossii.
Trudy Paleontologiceskogo Instituta 266: 3-227.

ALEKSANDROWSKI P. & MAZUR S. 2002. — Collage tec-
tonics in the northernmost part of the Variscan Belt:
the Sudetes, Bohemian Massif. Geological Society of
London, Special Publications 201: 237-277.

BALINSKI A. 1979. — Brachiopods and conodonts from
the Frasnian of the Debnik anticline, southern Poland.
Palaeontologia Polonica 39: 1-95.

BALINSKI A. 2006. — Brachiopods and their response
to the Early-Middle Frasnian biogeochemical per-
turbations on the South Polish carbonate shelf. Acza
Palacontologica Polonica 51: 647-678.

BEDERKE E. 1924. — Das Devon in Schlesien und das
Alter der Sudetenfaltung,. Forzschritte der Geologie und
Palacontologie 7: 1-50.

BELKA Z. & NARKIEWICZ M. 2008. — Devonian, in
MCCANN T. (ed.), The Geology of Central Europe,
Volume 1: Precambrian and Palacozoic. Geological
Society, London, 784 p.

BERKOWSKI B. 2002. — Famennian Rugosa and Het-
erocorallia from southern Poland. Palaeontologia
Polonica 61: 1-87.

BucH L. vON 1839. — Uber Goniatiten und Cly-
menien in Schlesien. Physikalische Abhandlungen der
koniglichen Akademie der Wissenschaften in Berlin,
1838: 149-169.

CHOROWSKA M. 1974a. — [The Upper Devonian of
the Ktodzko Area in the Light of Results of Conodont
Studies (Middle Sudetes)| Dewon gérny okolic Ktodzka
w Swietle wynikdw badar konodontowych (Sudety
Srodkowe). Unpublished Ph.D. thesis, Padstwowy
Instytut Geologiczny, Wroclaw, 124 p. (in Polish).

CHOROWSKA M. 1974b. — [The Upper Devonian of the
Klodzko area in the light of conodont studies] Dewon
gérny okolic Klodzka w swietle bada konodontow-
ych. Kwartalnik Geologiczny 18: 900-901 (in Polish).

COLEMAN P. J. 1951.— Atrypa in Western Australia.
Journal of Paleontology 25: 677-690.

CooPER G. A. 1944. — Phylum Brachiopoda, 7z SHIMER
H. W. & SHROCK R. R. (eds), Index fossils of North
America. Massachusetts Institute of Technology,
Cambridge, Mass., 837 p.

305



Halamski A. T.

Coorer G. A. & Dutro J. T. Jr. 1982. — Devonian
Brachiopods of New Mexico. Bulletins of American
Paleontology 82-83: 1-215.

Correr P. 1967. — Spinatrypa and Spinatrypina (De-
vonian Brachiopoda). Palaeontology 10: 489-523.
CorpER P. 1998. — Evaluating the Frasnian-Famennian
mass extinction: Comparing brachiopod faunas. Acza

Palacontologica Polonica 43: 137-154.

CorpER P 2002. — Atrypida, iz KAESLER R. L. (ed.),
Treatise on Invertebrate Paleontology. Part H, Brachi-
opoda, Revised, Volume 4: Rhynchonelliformea (part).
The Geological Society of America, Inc. and The Uni-
versity of Kansas. Boulder, Colorado and Lawrence,
Kansas, i-xxxix, 921-1688.

CRAMER R., FINCKH L. & ZIMMERMANN E. 1924. —
Erliuterungen zur geologischen Karte von PreufSen und
benachbarten deutschen Lindern. Lieferung 254: Blatt
Schweidnitz. Preuflisches Geologisches Landesanstalt,
Berlin, 51 p.

CYMERMAN Z. 1998. — The Géry Sowie Terrane: a key to
understanding the Palacozoic evolution of the Sudetes
area and beyond. Kwartalnik Geologiczny 42: 379-400.

CYMERMAN Z. 2000. — Palacozoic orogeneses in the Sudetes:
ageodynamic model. Kwartalnik Geologiczny 44: 59-80.

DamEes W. B. 1868. — Ueber die in der Umgebung
Freiburgs in Nieder-Schlesien auftretenden devonischer
Ablagerungen. Zeitschrift der deutschen geologischen
Gesellschaft 20: 469-508.

DAy ]. & CorpER P. 1998. — Revision of latest Givetian—
Frasnian Atrypida (Brachiopoda) from central North
America. Acta Paleontologica Polonica 43: 155-204.

DysBowsk1 W. 1873. — Beschreibung zweier aus Ober-
kunzendorf stammenden Arten der Zoantharia rugosa.
Zeitschrift der deutschen geologischen Gesellschaft 25:
402-408.

Dzik J. 2006. — The Famennian “golden age” of cono-
donts and ammonoids in the Polish part of the Variscan
sea. Palaconrologia Polonica 63: 1-359.

FinekH L., MEISTER E., FISCHER G. 8 BEDERKE E. 1942. —
Erlduterungen zu den Blittern Glatz, Kénigshain,
Reichenstein und Landeck. Geologische Karte des
Deutschen Reiches 1:25000 343: 1-91.

FRANKE W. AND ZELAZNIEWICZ A. 2000. — The eastern
termination of the Variscides: terrane correlation and
kinematic evolution. Geological Society of London,
Special Publications 179: 63-86.

FREYER G. 1968. — Conodontenfunde aus dem Oberdev-
on und Unterkarbon von Dzikowiec Ktodzki (Eber-
sdorf) und Gologlowy (Hollenau) in Dolny Slask
(Niederschlesien). Geologie 17: 60-67.

GODEFROID J. 1988. — Brachiopodes Atrypida du
Dévonien de Ferques (Boulonnais — France), iz BRICE
D. (ed.) Le Dévonien de Ferques, Bas-Boulonnais
(N. France). Paléontologie — sédimentologie — strati-
graphie — tectonique. Biostratigraphie du Paléozoique
7:403-434.

306

GREY K. 1977. — Devonian atrypid brachiopods from
the reef complexes of the Canning Basin. Geological
Survey of Western Australia, Report 5: i-iii, 1-71.

GriMM M. C. 1998. — Systematik und Palidoskologie
der Buchiolinae nov. subfam. Schweizerische Palion-
tologische Abhandlungen 118: 1-135.

GrocHoLskl W. (ed.). 1969. — [Geological guide book
of the Sudetes| Przewodnik geologiczny po Sudetach.
Wydawnictwa Geologiczne, Warszawa, 535 p. (in Polish).

GuNIA T. 1962. — The fauna of limestone pebbles and
the problem of age of the Witoszéw conglomerates
(Lower Silesia). Annales de la Société géologique de
Pologne 32: 493-522.

GuUNIA T. 1966. — Fauna and age of limestone pebbles
from the Culm of Ksiaz. Geologia Sudetica2: 297-322.

GUNIAT. 1968. — On the fauna, stratigraphy and condi-
tions of sedimentation of the upper Devonian in the
Swiebodzice depression (Middle Sudetes). Geologia
Sudetica 4: 115-220.

Gunia T. 1977. — The Upper Devonian fauna from the
area of Klodzko (Middle Sudetes). Acta Universitatis
Wiatislaviensis, Prace Geologiczno-Mineralogiczne 6: 15-39.

GUNIAT. & WOJCIECHOWSKA I. 1971. — On the age of
limestones and phyllites from Maly Bozkéw (central
Sudetes). Geologia Sudetica 5: 137-164.

GURICH G. 1902. — Zur Discussion iiber das profil
von Ebersdorf. Zeitschrift der deutschen geologischen
Gesellschaft 52: 161-164.

Havamskt A. T. 2004. — Faunistic Analysis of Middle Devo-
nian Brachiopods from the Northern Part of the Holy Cross
Mountains. Unpublished Ph. D. thesis, Polish Academy
of Sciences, Institute of Paleobiology and Université
Claude Bernard, Lyon I, Warszawa—Lyon, 354 p.

Haramski A. T. & Rack1 G. 2005. — Supplements 2005,
in WEDDIGE K. (ed.), Devonian Correlation Table. With
24 Table-columns. Senckenbergiana lethaea 85: 191-200.

HALAmMSKI A. T. & SEGITT. 2006. — A transitional strin-
gocephalid from the Holy Cross Mountains, Poland,
and its evolutionary and stratigraphic significance.
Acta Geologica Polonica 56: 171-176.

HAVLICEK V. 1987. — Lower Devonian and Eifelian
Atrypacea (Brachiopoda) in central Bohemia. Sbornik
geologickjch Ved, Paleontologie 28: 61-115.

HAYDUKIEWICZ ]. 1979. — Stratigraphy of the Zdanéw
Series in the northern part of the Bardo Unit on the
basis of conodonts. Geologia Sudetica 14: 77-99.

HAYDUKIEWICZ J. & MUSZER J. 2002. — Offshore to
onshore transition in the Upper Viséan paleontological
record from the Paprotnia section (Bardo Mts, West
Sudetes). Geologia Sudetica 34: 17-38.

HriADILJ., MAZUR S., GALLE A. & EBERT J. R. 1999. —
Revised age of the Maly Bozkéw limestone in the
Ktodzko metamorphic unit (Early Givetian, Late
Middle Devonian) implications for the geology of the
Sudetes, SW Poland. Neues Jahrbuch fiir Geologie und
Paliiontologie, Abhandlungen 211: 329-353.

GEODIVERSITAS - 2013 35 (2)



HuserT B. L. M., ZArALSKI M. K., NICOLLIN J.-P,
MISTIAEN B. & BRICE D. 2007. — Selected benthic
faunas from the Devonian of Ardennes: an estima-
tion of palacobiodiversity. Acta Geologica Polonica
57:223-262.

[HNATOWICZ AL, KOZMA J. & WAJSPRYCH B. 2011. —
Walbrzych Geotourist Area — inventory of geotopes
for promotion of geotourism. Przeglgd Geologiczny
59: 722-731.

KHRUSTCHEVA E. N. & KUZ'MIN A. V. 1996. — New
Upper Frasnian species of Palmatolepis (Conodonta)
from the Lyaiol Formation of Southern Timan. Pale-
ontological Journal 30: 455-458.

KLIMKO M., BALUKA B. & CZARNA A. 2001. — Vascular
plants of the nature reserve “Jeziorko Daisy”. Roczniki
Akademii Rolniczej w Poznaniu 324: 95-102.

Kopym O. (ed.) 1966. — Geological map of Czechoslova-
kia 1 : 1,000,000. Usttedni Ustav Geologicky, Praha.

Kryza R., MAZUR S. & ALEKSANDROWSKI P. 1999.—
Pre-Late Devonian unconformity in the Klodzko area
excavated: a record of Eo-Variscan metamorphism and
excavation in the Sudetes. Geologia Sudetica 32: 127-137.

KuLczyNskr M. & BURLIGA S. 2004. — Sedimentary
breccias from the contact zone between the Swiebodzice
Depression and the Cieszéw Unit (Sudetes). Minera-
logical Society of Poland, Special Papers 24: 259-262.

LAIRD W.M. 1947. — An Upper Devonian brachiopod
fauna from northwestern Montana. Journal of Pale-
ontology 21: 453-459.

LEBEDEV O. A., LUKSEVICS E. & ZAKHARENKO G. V.
2010. — Palaeozoogeographical connections of the
Devonian vertebrate communities of the Baltica Prov-
ince. Part II. Late Devonian. Palaeoworld 19: 108-128.

LEWOWICKI S. 1959. — Fauna of Clymenia limestones
from Dzikowiec near Ktodzko (Sudety). Biuleryn
Instytutu Geologicznego 146: 73-118.

LJASCHENKO (LASENKO) A. L. (1959). — [Atlas of Bra-
chiopods and Stratigraphy of Devonian Strata of the
Central Regions of the Russian Platform) Atlas braxiopod i
stratigrafié devonskix otlozenij central’nyx oblastej russkoj
Platformy. Gostoltexizdat, Moskva, 451 p., 87 pls.

MaX. 1992. — Latest Frasnian Atrypida (Brachiopoda)
from South China. Acta Palacontologica Polonica 43:
345-360.

MAX., BECKER R. T., HUA L. & YUAN-YUAN S. 2006. —
Early and Middle Frasnian brachiopod faunas and
turnover on the South China shelf. Acta Palaconto-
logica Polonica 51: 789-812.

MAZUR S. 2003. — Structural evolution of the Klodzko
Metamorphic Complex and the implications for the
Variscan tectonics of the Sudetes. Acza Universitatis
Whatislaviensis, Prace Geologiczno-Mineralogiczne
74:1-197.

MAZUR S., ALEKSANDROWSKI P, KryzA R. & OBERC-
Dziepzic T. 2006. — The Variscan Orogen in Poland.
Geological Quarterly 50: 89-118.

GEODIVERSITAS - 2013 - 35 (2)

Frasnian Atrypida (Brachiopoda) from the Sudetes (Poland)

MCCANNT, SKOMPSKI S., POTY E., DUSAR M., VOZAROVA
A., SCHNEIDER J., WETZEL A., KRAINER K., KORNPIHL
K., SCHAFER A., KRINGS M., OprLUSTIL S. & TAIT
J. 2008. — Carboniferous, iz MCCANN T. (ed.),
The Geology of Central Europe, Volume 1: Precambrian
and Palaeozoic. Geological Society, London, 784 p.

MICHAEL R. 1914. — Die Aufnahmearbeiten auf Blatt
Glatz. Jahrbuch der preufSischen geologischen Landes-
anstalt 33 (2): 568-570.

MicHAEL R. 1920. — Uber das alte Gebirge der Graf-
schaft Glatz. Zeitschrift der deutschen geologischen
Gesellschaft 72: 96-100.

MOTTEQUIN B. 2003. — Two new atrypid brachiopod
species from the Late Frasnian of Belgium. Bulletin
de Ulnstitut royal des Sciences naturelles de Belgique,
Sciences de la Terre 73: 69-82.

MOTTEQUIN B. 2008. — Late Middle to Late Frasnian
Atrypida, Pentamerida, and Terebratulida (Brachi-
opoda) from the Namur—Dinant Basin (Belgium).
Geobios 41: 493-513.

Norris A. W., UYeNO T. T., SARTENAER P. & TELFORD
P. G. 1992. — Brachiopod and conodont faunas
from the uppermost Williams Island Formation and
Lower Long Rapids Formation (Middle and Upper
Devonian), Moose River Basin, Northern Ontario.
Geological Survey of Canada, Bulletin 434: 1-99.

OBERC J. 1957. — [The Bardo Mountains (Sudetes) —
a Guide Book for Geologists] Region Gor Bardzkich
(Sudety) — przewodnik dla geologow. Wydawnictwa
Geologiczne, Warszawa, 283 p. (in Polish).

PawLIK D. 1939. — Zur Stratigraphie des siidlichen
Freiburger Oberdevongebietes (Schlesien). Newes
Jahrbuch fiir Mineralogie, Geologie, und Paliontologie
Beilage-Band 81: 23-60.

PHARAOH T. C. 1999. — Palaeozoic terranes and their
lithospheric boundaries within the Trans-European Su-
ture Zone (TESZ): a review. Tectonophysics 314: 17-41.

POREBSKI S. 1981. — Swiebodzice succession (Upper
Devonian-lowest Carboniferous): a prograding, mass
flow dominated fan-delta complex. Geologia Sudetica
16: 101-192.

Rack1 G. 1998. — The Frasnian-Famennian brachiopod
extinction events: a preliminary review. Acta Palae-
ontologica Polonica 43: 395-411.

RACKI G. & BALINSKI A. 1998. — Late Frasnian Atrypida
(Brachiopoda) from Poland and the Frasnian-Famen-
nian biotic crisis. Acta Palaeontologica Polonica 43:
273-304.

RoMER E. 1960. — [ Geographic Atlas) Atlas geograficzny.
Paristwowe Przedsi¢biorstwo Wydawnictw Kartogra-
ficznych, Warszawa, 60 + 32 p. (in Polish).

ROZKOWSKA M. 1962. — [Devonian coral limestones at
the Lake Daisy near Mokrzeszéw] Deworiskie wapienie
koralowe nad jeziorem Daisy koto Mokrzeszowa. Biu-
letyn informacyjny Polskiego Towarzystwa Mitosnikéw
Nauk o Ziemi w Watbrzychu 5/6: 3-5 (in Polish).

307



Halamski A. T.

ROzZKOWSKA M. 1979. — Contribution to the Frasnian
tetracorals from Poland. Palaeontologia Polonica 40:
3-56.

RoOzkOWSKA M. & FEDOROWSKI J. 1972. — Genus
Disphyllum de Fromentel (Rugosa) in the Devonian
of Poland and its distribution. Acta Palaconrologica
Polonica 17: 265-340.

RzuoNsNITsKAYA M. A. 1960. — [The genus Grue-
newaldtia Tschernyschew in the Devonian of the
USSR] Rod Gruenewaldtia Cernysev v devone SSSR.
Sbornik Statej po Paleontologii i Biostratigrafii 20: 45-
50 (in Russian).

RzHONSNITSKAYA M. A. 1964. — O devonskix atripi-
dax Kuzneckogo bassejna. [On Devonian atrypides
of the Kuznetsk Basin.] Trudy vsesodiznogo nauino-
issledovatel’skogo geologiceskogo Instituta (VSEGEI) 93:
91-112.

RzHONsNITsKAYA M. A. 1975. — Biostratigrafid devona
okrain Kuzneckogo bassejna. Tom 2: Opisanie braxi-
opod. Cast’ 1: PentamendalAtryplda [Biostratigra-
phy of the Devonian of the margin of the Kuznetsk
Basin. Volume 2: Description of brachiopods. Part 1:
Pentamerida and Atrypida.] Trudy geologiceskogo Insti-
tuta 244: 1-232.

RzHONSNITSKAYA M. A., MARKOVSKI B. P, YUDINA Y. A. &
SokIraN E. V. 1998. — Late Frasnian Atrypida (Bra-
chiopoda) from the South Urals, South Timan and
Kuznetsk Basin (Russia). Acta Palaeontologica Polonica
43: 305-344.

Sawicki L. (ed.) 1967. — [Geological Map of the Lower
Silesia Region] Mapa geologiczna regionu dolnoslgskiego.
Wydawnictwa Geologiczne, Warszawa (in Polish).

Palidontologie der Wocklumer Schichten (Oberdevon).
Abbandlungen der PreufSischen Geologischen Landesan-
stalt 175: 1-132.

SCHRODER S. 2002. — Neue Daten zur Gattung 7abulo-
phyllum Fenton & Fenton 1924 im Devon (Givetium,
Frasnium) von Europa und Nord-Afrika. Senckenber-
giana lethaea 82: 515-543.

308

STAINBROOK M. A. 1938. — Atrypa and Stropheodonta
from the Cedar Valley Beds of lowa. Journal of Paleonto-
logy 12: 229-256.

STAINBROOK M. A. 1945. — Brachiopoda of the Inde-
pendence Shale of lowa. Geological Society of America,
Memoir 14: 1-74.

StupNicka E. 1997. — [Regional Geology of Poland) Geo-
logia regionalna Polski. Wydawnictwa Uniwersytetu
Warszawskiego, Warszawa, 348 p. (in Polish).

SzczESNIAK E. 2004. — Vascular plant flora and vegeta-
tion of the nature reserve “Jeziorko Daisy” lake near
Mokrzeszéw (Pogérze Walbrzyskie Foothills). Acza
Botanica Silesiaca 1: 71-83.

TEISSEYRE H. 1968. — Stratigraphy and tectonics of the
Swiebodzice Depression. Biuletyn Instytutu Geologic-
znego 222: 78-106.

TieTZE E. 1871. — Ueber die devonischen Schichten von
Ebersdorf unweit Neurode in der Grafschaft Glatz,
eine geognostisch-paldontologische Monographie.
Palacontographica 19: 103-158.

WAJSPRYCH B. 1995. — The Bardo Mts rock complex:
The Famennian-Lower Carboniferous preflysch
(platform) — to flysch (foreland) basin succes-
sion, the Sudetes, in Guide to Excursion B2 of XII1
International Congress on Carboniferous-Permian,
28.08-02.09, Krakéw. Patistwowy Instytut Geo-
logiczny: 23-42.

ZAPALSKI M. K. 2005. — Paleoecology of Auloporida:
an example from the Devonian of the Holy Cross
Mts., Poland. Geobios 38: 677-683.

ZELAZNIEWICZ A. 1995. — Western Sudetes. Introduc-
tion, iz DALLMEYER R. D., FRANKE W. & WEBER
K. (eds), Pre-Permian Geology of Central and Eastern
Europe. Springer Verlag, Berlin, 604 p.

ZELAZNIEWICZ A. 1997. — The Sudetes as a Palaeozoic
orogen. Geological Magazine 134: 691-702.

ZELAZNIEWICZ A. 2005. — [ Geological History) Przeszlos¢
geologiczna, in FABISZEWSKI ]. (ed.), [Nature of Lower
Silesia) Przyroda Dolnego Slgska. Polska Akademia
Nauk, Wroclaw, 540 p. (in Polish).

Submitted on 8 December 2010;
accepted on 10 May 2012;
published on 28 June 2013.

GEODIVERSITAS - 2013 35 (2)





