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Abstract. Ten species of mentzelioid spiriferids from several
Middle Triassic localities of Alpine and Mediterranean areas are ana-
lysed both for external and internal characters. The genera Mentzelia,
Paramentzelia, Koeveskallina, and the new genus Dagyssia are referred
to the subfamily Mentzeliinae, whilst Tethyspira and the new genus
Prychomentzelia are referred to the subfamily Tethyspirinae. In addi-
tion, a new species (Prychomentzelia ritensis) is described. The super-
family Mentzelioidea Dagys, 1974 is retained as a viable container of
the whole group here discussed, previously split in the second edition
of the Treatise in two different superfamilies.

Introduction

The milestone steps of our knowledge on Triassic
brachiopods are the works of Alexander Bittner at the
end of 19th century and Algirdas Dagys in the second
part of the 20th century. They built their systematics on
the external morphology and on a few internal charac-
ters (Bittner 1890, 1892, 1899, 1903) or on a combined
use of external and internal characters (Dagys 1963,
1965, 1974, 1996). Amongst these brachiopods, there
is the group of mentzelioids, spanning the Middle to
Late Triassic interval.

In the present paper, we add new information on
several species of this group, describing previously
mostly unknown internal characters.

We studied the following taxa, here cited with the
last published binominal combination, before this
study: Mentzelia mentzeli mentzeli (Dunker, 1851),
Mentzelia mentzeli judicarica (Bittner, 1890), Mentzelia
ampla (Bittner, 1890), Mentzelia fraasi (Bittner, 1890),

Koeveskallina koeveskalyensis (Stur, 1865), Koeveskalli-
na pannonica (Bittner, 1890), Spiriferina palaeotypus
(Loretz, 1875), Mentzelia propontica (Toula, 1896),
Mentzelia prychitiphila (Bittner, 1890), Tethyspira sp.
ind.

The studied material was collected by one of us
(MG) from the Middle Triassic rocks in the Alps and in
others circum-Mediterranean areas, by Andrea Tintori
from the Anisian of Grigna Mountains, by Elio Dellan-
tonio from the Predazzo area (Southern Alps), by the
late Riccardo Assereto in Turkey and by the late Dan
Patrulius from Rumania. N. Mantovani studied most of
this material in her Ph.D. thesis (Mantovani 2001). A
part of the thesis material was already published (Man-
tovani 2002). However, a sister note on mentzelioids
never issued. M. Gaetani resumed the material and pre-
pared the present paper.

The sampling localities are plotted on the lower
Ladinian palaecogeographical map (Gaetani et al. 2000)
(Fig. 1).

Most of the material is housed in the Museum of
Palaeontology of the Milano University (MPUM). Ad-
ditional material is housed in the Museo Civico di Pre-
dazzo (Trento) (MCP) and in the Museo di Scienze
Naturali  dell’Alto  Adige/Naturmuseum  Siidtirol
(PZO). Original specimens of Bittner (1890, 1903) and
Toula (1896) are stored in Vienna (Siblik 1988, 2010 a,
b), and in Munich. Specimens from the Karchowice
Formation (Lower Muschelkalk) of Upper Silesia
(South Poland), Strzelce Opolskie (former Grofistreh-
litz) are stored in Muschelkalkmuseum Hagdorn Ingel-
fingen (MHI, courtesy of H. Hagdorn).

1 * Corresponding author. Dipartimento di Scienze della Terra, Universita degli Studi di Milano, via Mangiagalli 34, 20151, Milano, Italy.

E-mail: maurizio.gaetani@unimi.it
2 Via Empoli 9, Milano, Italia.
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- Localities where the studied
material was collected. Most

Fig. 1

belong to the western shores
of the Tethys. (From Gaetani
et al. 2000, modified).

List of localities and biometric data are listed in
the Appendices # 1 and 2.

Systematic palaeontology

Remarks on the suprageneric classification

Order Spiriferinida Ivanova, 1972

Suborder Spiriferinidina Ivanova, 1972

Two suprageneric classification schemes have
been proposed, in which the species here discussed
may be placed. Carter et al. (1994, 2006) proposed a
new classification of the impunctate and punctate spir-
iferid brachiopods, for the revised edition of the Treatise
on Invertebrate Paleontology (Part H, Brachiopoda). In
this classification, considerable emphasis was placed on
the shell structure (for orders), growth form (for sub-
orders or superfamilies), internal structures (for families
or subfamilies) and micro-ornament (at the family le-
vels). Most of the species examined in this paper were
placed in the superfamily Spiriferinoidea, family Spiri-
ferinidae with several subfamilies amongst which there
are the subfamilies Mentzeliinae and Tethyspirinae, of
interest here. However, other genera like Koeveskallina
were inserted in the Balatonispiridae, superfamily Pen-
nospiriferinoidea.

Dagys (1996) re-examined the classification of
Carter et al. (1994), questioning its applicability to the
Mesozoic punctate Spiriferids. He reaffirmed the valid-
ity of the superfamily Mentzelioidea Dagys, 1974, con-
sidered it a monophyletic group, and placed all the gen-
era here examined in the family Mentzeliidae.

We consider the group of mentzelioids, typical for
the Triassic, to be sufficiently homogeneous to be kept
in the superfamily Mentzeliodea Dagys, 1974 as Dagys
(1996) suggested. Carter et al. (1994) referred most of
the mentzeliids to the superfamily Spiriferinoidea Da-
vidson, 1884. However, the general morphology of the
Spiriferinoidea 1is significantly different from many
mentzeliids.

The classification adopted in the present paper is
as follows.

Superfamily Mentzelioidea Dagys, 1974
(nom. transl. Sun and Ye, 1982)

Biconvex shells, small to medium sized, rarely
large. Radial ornamentation absent, or weakly to well
developed. Sulcus and fold weakly to well developed.
High median ventral septum. Dental flanges joined to
the median septum forming a false spondylium. Dental
adminicula present in some stock, forming dental plates;
these are eventually joined to the median septum form-
ing a spondylium. Spondylial chamber variable in shape
and dimensions. The median ventral septum protrudes
into the spondylial chamber in variable degree.
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Tab. 1 - Distinctive characters of the
described genera of Mentze-
liinae and Tethyspirinae.

Subfamily Mentzeliinae

Adminicula absent
False spondylium

Sulcus and fold weak

Mentzelia Usually smooth

Low interarea

Sulcus and fold weak

Paramentzelia Surface smooth

Dorsal apical platform

Sulcus and fold weak

Koeveskallina Surface ribbed

Dental flanges short

Sulcus and fold well developed
Dagyssia gen. nov. Surface ribbed
Dental flanges long

Subfamily Tethyspirinae
Adminicula present
Spondylium

Sulcus and fold strong

Tethyspira Surface smooth

Ventral septum high and long

Sulcus well developed, fold weak or absent
Surface ribbed
Septum thin and short

Ptychomentzelia gen.
nov.

At the family and subfamily levels, two characters
appear critical: the dental plates and the ribbing.

Dental plates. They are formed by blades of sec-
ondary shell underlying hinge teeth in the ventral valve.
They are composed by two elements: adminicula and
dental flanges. The adminicula are paired sub-vertical
plates situated umbonally in both valve and extending
from the valve floor to the dental flanges. The presence
of ventral adminicula is critical in the classification of
mentzelioids.

The dental plates are secreted independently from
the median septum and in variable position as regards to
ventral valve floor (i.e. in gen. n. Prychomentzelia). In-
terpretation problems may arise when fibers of second-
ary shell are growing from the edges of the dental
flanges towards the median septum, simulating the den-
tal plate (i.e. Mentzelia mentzeli). The ventral admini-
cula may be adjoined to the median septum, whereas the
dental flanges converge towards it (i.e. Tethyspira).

Figure 2 provides a synthesis of the apical struc-
ture of the studied species.

Ornaments. The mentzeliods may be smooth or
ribbed, on the flanks only or on the whole shell. They
never have large plicae in contrast to the genus Spiri-
ferina. We used the combination of ribbing and of
presence/absence of dental plates as a taxonomic cri-
terion.

Family Mentzeliidae Dagys, 1974
(nom. transl. Sun and Ye, 1982)

Small to medium, rarely large sized shell. Radial
ornamentation absent or consisting of costae developed
on the whole shell or only anteriorly. Dental plates pre-
sent or absent.

Subfamily Mentzeliinae Dagys, 1974

Sulcus and fold weak to well developed. Orna-
mentation absent or consisting of costae developed the
whole shell or only anteriorly. Dental adminicula ab-
sent. (Tab. 1)

Genera: Mentzelia Quenstedt, 1871; Koeveskalli-
na Dagys, 1964; Paramentzelia Xu, 1978; Dagyssia gen.
nov.; ?Tylospiriferina Xu, 1972; ?Madoia Sun & Ye,
1982. This last genus is accepted in the Treatise (Carter
et al. 1994), but its only distinctive character seems to be
the growing laminae at its margins, possibly not suffi-
cient to validate the genus.

Subfamily Tethyspirinae Carter in Carter et al., 1994

Sulcus extended anteriorly as a sulcal tongue. Ra-
dial ornamentation lacking or present on the anterior
half of the shell. Dental plates attached to the median
ventral septum in their ventral part. Adminicula short;
dental flanges longer and converging. Deep V-shaped
spondylium. (Tab. 1)

Genera: Tethyspira Siblik, 1991; Spondylospirife-
rina Dagys, 1972. Ptychomentzelia gen. n.

Description of the studied material

Subfamily Mentzeliinae Dagys, 1974

Genus Mentzelia Quenstedt, 1871

Type species: Spirifer Mentzeli Dunker, 1851 (= Spirifer medianus
Quenstedt, 1852)

Emended diagnosis: Subequally biconvex shell, sub-pentagonal
to transversally oval in outline. Narrow cardinal margin with rounded
cardinal extremities. Low ventral interarea; sulcus and fold weak, some-
times lacking. Usually smooth, rarely very faint ribbing. Dental flanges
converging and merged to the median septum. Therefore, Mentzelia



166 Gaetani M. & Mantovan: N.

Fig. 2 - Apical internal characters of the studied species; all measures are in mm.
Top row: Mentzeliinae.
A) Mentzelia mentzeli (Dunker). Specimen MPUM 8635 (G351/35). The black arrows point the discontinuities of the secondary
fibres 1.3 mm from the umbo. B) Mentzelia judicarica (Bittner). Specimen MPUM 8628 (G45/6). At 4.6 mm from the umbo, the
dental flanges are joined to the median ventral septum, which is strong and sub-triangular, forming a well developed false spondy-
lium. C) Mentzelia ampla (Bittner). Specimen MPUM 8660 (TB1/3). At 1.4 mm from the umbo, very low dental flanges fused to the
long median septum. D) Koeveskallina koeveskalyensis (Stur). Specimen MPUM 8708 (N/57). At 1.0 from the umbo, the very low
dental flanges are linked to the septum. E) Dagyssia palaeotypus (Loretz). Specimen MPUM 11369 (G351/8). At 0.9 mm from the
umbo, adminicula are clearly absent. F) Dagyssia palacotypus (Loretz) Specimen MPUM 11369 (G351/8). At 1.3 mm from the umbo,
the dental flanges are low and convergent to the median septum.
Low row: Tethyspirinae.
G) Ptychomentzelia propontica (Toula). Specimen MPUM 8615 (T40/4). At 0.7 mm from the umbo, the dental plates are joined to the
median septum, which protrudes only apically in the spondylial cavity. H) Ptychomentzelia ptychitiphila (Bittner). Specimen MPUM
8643 (Y67/6). The dental plates are divergent from the floor of the valve. I) Ptychomentzelia ritensis n. sp. Specimen MPUM 8666
(G223/41). Distinct,straight dental plates. K) Tethyspira sp. ind. Specimen MPUM 8621 (L/1). At 1.1 mm from the umbo, the dental
plates are attached to the strong median septum which deeply protrudes into the V-shaped spondylium.

multicostata and Mentzelia paucicostata, erected by Yang & Xu (1966), Fig. 5 - Specimen PZO 5739 (Cima dei Colli Alti/Hochalpen-

do not fit in this diagnosis because of their coarse ribbing. kopf, Pelsonian); a- ventral, b- dorsal, c- frontal, d- pos-
Stratigraphical range: Middle and Upper Triassic of the Alps, terior and e- lateral views.

Carpathians, Dinarids, Caucasus, Pamirs, Himalaya, Vietnam, South Fig. 6 - Specimen MPUM 8649 (Pra della Vacca/ Kuhwiesen-

China (Dagys 1974; Siblik 1988). kopf, Pelsonian); a- ventral, b- dorsal, c- frontal, d- pos-

terior and e- lateral views.

Mentzelia mentzeli (Dunker, 1851) Fig. 7 - Specimen MPUM 8720 (debris Pra della Vacca - Kuh-
wiesenkopf) spiralium. Fig. 8 - Specimen MPUM 8631
(G126) (Foppa della Lanca, basal Illyrian); a- ventral, b-
dorsal, c- frontal and d- posterior views.

Mentzelia judicarica (Bittner, 1890).

Fig. 9 - Specimen MPUM 5030/4 (G45/4) (Peschiera 1, Pelso-
nian) showing the radial fine ribbing present on the
whole shell; a- ventral, b- dorsal, c- lateral and d- frontal

PLATE 1 views.

Mentzelia ampla (Bittner, 1890)

Figs 2A, 3; PL. 1, figs 1-8; App. 2, tab. 1

1851 Spirifer Mentzeli sp. n. Dunker: 287, pl. 34, figs 17-19.

Mentzelia mentzeli (Dunker, 1851). Scale bar = 1 cm. . j
Fig. 10 - Lectotype (Bayerische Staatsammlung 1890.VIIL.37); a-

Fig. 1-3 - Specimens from the Karchowice Formation (Lower V?ntral, b- dorsal, c- anterior, d- posterior and e- lateral
Muschelkalk) of Upper Silesia (South Poland). Strzelce VIEWS.
Opolskie (former Grofistrehlitz) (courtesy of H. Hag- Fig. 11 - Specimen MPUM 8664 (TB1/10) (Val Meria, Illyrian); a-
dorn). 1) Specimen MHI 1721: a- ventral, b- posterior ventral, b- dorsal, c- anterior and d- lateral views.
and c- lateral views; 2) Specimen MHI 1829/1, ventral Fig. 12 - Specimen MPUM 8663 (G883/2) (Soingrat at Wendel-
view; 3) Specimen MHI 1828/1, interior view of a ventral stein, Ladinian); a- ventral, b- dorsal, c- anterior, d- pos-
valve. terior and e- lateral views.

Fig. 4 - Specimen PZO 5713 (Cima dei Colli Alt/Hochalpen-  Fig. 13 - Specimen MPUM 8662 (N/2) (Val Meria, Illyrian); a-
kopf, Pelsonian); a- ventral, b- dorsal, c- frontal, d- pos- ventral, b- dorsal, c- anterior, d- posterior and e- lateral

terior and e- lateral views. views.
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Fig. 3 - Mentzelia mentzeli (Dunker,
1851). Serial sections of the
specimens A) MPUM 8636
(G50) (Frugone, top Pelso-
nian) and B) MPUM 8635
(G351/35) (Pra della Vacca,
Kuhwiesenkopf), Pelsonian.
Distance from the umbo are
in mm.

1875 Spiriferina paleotypus var. acrorhbyncha var. nov. Loretz:
802, pl. 21, fig. 2.

1875 Spiriferina paleotypus var. media var. nov. Loretz: 802, pl.
21, fig. 3.

1890 Spiriferina (Mentzelia) Mentzelii - Bittner: 22, pl. 34, figs
1-17.

1890 Spiriferina (Mentzelia) Mentzelii var. acrorbyncha - Bitt-
ner: 23, pl. 34, figs 20-21

1890 Spiriferina (Mentzelia) Mentzelii var. media - Bittner: 24,
pl. 34, fig. 22

1890 Spiriferina (Mentzelia) Mentzelii var. angusta var. nov.
Bittner: 24, pl. 34, fig. 23

1890 Spiriferina (Mentzelia) Mentzelii var. baconica var. nov.
Bittner: 24, pl. 34, fig. 27

1890 Spiriferina (Mentzelia) Mentzelii var. illyrica var. nov. Bitt-
ner: 24, pl. 34, fig. 28

1906 Spiriferina (Mentzelia) Mentzelii - Arthaber, pl. 35, fig. 13.

21912 Spiriferina Mentzeli - De Toni: 328, pl. 1, fig. 5.

1920 Spiriferina (Mentzelia) mentzeli - Diener: 54.

1937 Spiriferina (Mentzelia) mentzelii - Assmann: 30, pl. 6, figs.
10-11.

1967 Mentzelia mentzelii - Casati & Gnaccolini: 124, pl. 9, figs
4,9.

1969 Mentzelia mentzeli mentzeli - Gaetani: 507, pl. 34, figs 8-
10, text-fig. 8.

1972 Mentzelia mentzeli mentzeli - Siblik: 183, pl. 42, fig. 1.

1974 Mentzelia mentzeli - Dagys, pl. 40, fig. 1.

1988 Mentzelia mentzeli - Siblik: 66.

1993 Mentzelia mentzeli - Tordan, pl. 1, fig. 14.

1997 Mentzelia mentzeli - Torti & Angiolini: 161, pl. 1, figs 20-
21, pl. 3, figs 17-19.

2001 Mentzelia mentzeli - Siblik: 20.

2003 Mentzelia mentzeli - Palfy: 146, pl. 1, fig. 15.

Type locality: Dunker (1851) erected the species based on five
specimens, partially silicified, coming from the lower Illyrian of the
locality of Tarnowitz (Tarnowskie Goéry) in the Upper Silesia (Poland)
(Dr. H. Hagdorn, pers. comm.).

Material: More than 250 specimens in various state of preserva-
tion. They come from the following localities: Pra della Vacca/Kuhwie-
senkopf PZO 5648-5669, PZO 5739, PZO 5753, PZO 5757, PZO 5758,
PZO 5760, PZO 5761, MPUM 8635 (G351/35; peels), MPUM 8649,
MPUM 8720; Cima dei Colli Alti/Hochalpenkopf PZO 5713-5727;
Col Vallaccia MPUM 8719; Dosso della Croce MPUM 8632; Peschiera
2 MPUM 8633; Frugone MPUM 8636; Foppa della Lanca MPUM 8631
(G126). Dr. H. Hagdorn kindly provided the pictures for Plate 1, figs 1-
3, for specimens from the Karchowice Formation (Specimen MHI
1721, 1829/1, 1828/1). It is the same horizon of the type-locality, which
is no longer available.

Description
External characters. Small to medium sized shell,
biconvex in shape, sub-pentagonal to transversally sub-



Middle Triassic Brachiopoda from Alpine and Mediterranean areas 169

oval in outline. Width slightly greater than length,
rarely does length exceed width. Maximum width at
about 1/2 of the maximum length. Hinge narrow. Car-
dinal extremities rounded. Gently uniplicate, variably
developed commissure with a gently convex fold. Ven-
tral valve more convex than the dorsal valve. Ventral
umbo prominent, overhanging the hinge. Ventral inter-
area weak. Ventral median sulcus, usually shallow. Sul-
cus starts anteriorly of the umbo. Dorsal valve with
small umbo. Fold weak to absent. Very fine radial cost-
ellae on the anterior part of flanks. The concentric or-
namentation consists of several lamellae in both valves,
which increase in density near the anterior margin.

Internal characters. (Fig. 3). Ventral valve with
strong, long and high median septum with apical callo-
sity. Dental flanges apically fused to the median septum,
developing a small pseudospondylium. Pseudospondy-
lial chamber posteriorly very small, becoming larger
and sub-squared at about 1.8 mm from the umbo. The
median septum extends dorsally into the pseudospon-
dylial chamber. The dental flanges loose contact with
the median septum between 2 and 4 mm, disappearing
at a distance from the umbo of about 5 mm. Articula-
tion between the valves formed by strong teeth and
deep sockets. The spiralium may have up to 8 spires
(Calzada & Gaetani 1977, fig. 3).

Intraspecific variability. Mentzelia mentzeli shows
a high morphologic variability, also in the juvenile
stages.

Bittner (1890) distinguished 7 varieties on the ba-
sis of the variability of the interarea (relatively short in
the M. mentzeli brevirostris and M. mentzeli media,
longer in the M. mentzeli illyrica, M. mentzeli baconica,
M. mentzeli angusta and M. mentzeli acrorbyncha) and
of the umbo (very long, terminally pointed and over-
hanging the hinge in the M. mentzeli acrorbyncha, M.
mentzeli angusta, M. mentzeli illyrica, and M. mentzeli
baconica, narrow and more strongly overhanging the
hinge in M. mentzeli brevirostris).

In this paper, the varieties M. mentzeli acror-
hyncha Loretz, 1875, M. mentzeli media Loretz, 1875,
M. mentzeli angusta Bittner, 1890, M. mentzeli baconica
Bittner, 1890, M. mentzeli illyrica Bittner, 1890, and M.
mentzeli dinarica Bittner, 1903 are considered as mor-
photypes of the species. The variety M. mentzeli judi-
carica Bittner, 1890 is raised to the rank of species.

Remarks. The identification of M. mentzeli may
present problems, because of partial homoeomorphism
with Ptychomentzelia ritensis sp. nov. M. mentzeli is
usually smaller, with a less defined sulcus and no fold.
However, definitive recognition is obtained through the
internal characters, as in M. mentzeli the dental flanges
are convergent towards the median septum, whilst in P
ritensis the convergence of dental flanges and adminicu-
la forms dental plates that diverge towards the valve

floor and are neatly distinct from the median septum.
The different position of the dental flanges or plates
affects the shape of the false spondylium chamber, low
in M. mentzeli and larger in P. ritensis.

Occurrence and stratigraphical range. M. ment-
zeli is a common species in the Anisian (mostly Pelso-
nian and Illyrian) of Western Tethys and of the eastern
part of the Middle European Basin. Widespread in the
Southern and Northern Calcareous Alps, in the Dinar-
ids and in the Albanian Alps, as well as in the Hungary
(Balaton Highland), Carpathians and Balkans, Iberia,
Turkey, Crimea and NW Caucasus. Occasional findings
in the lower Ladinian are also reported (Iordan 1993;
Torti & Angiolini 1997). This species seems to prefer to
dwell on carbonate muddy bottoms.

Mentzelia judicarica (Bittner, 1890)
Figs 2B, 4; PL. 1, fig. 9; App. 2, tab. 2

1890 Spiriferina (Mentzelia) Mentzelii var. judicarica var. nov.
Bittner: 24, pl. 34, fig. 26.

1890 Spiriferina (Mentzelia) Mentzelii var. brevirostris var.
nov. Bittner: 24, pl. 34, fig. 25.

21933 Spiriferina Mentzeli cf. var. brevirostris - Milosavljevic:
209, pl. 1, fig. 3.

1969 Mentzelia mentzeli judicarica - Gaetani: 509, pl. 34, figs
11-13; pl. 35, figs 1- 5.

Holotype: The holotype by monotypy (Bittner, 1890, pl. 34,
fig. 26) is housed in the Geologische Bundesanstalt of Wien, under the
number GBA 1890/002/0018/26.

Type locality: Peschiera near Roncone (TN). Top of the Angolo
Limestone, upper Pelsonian (Gaetani 1969).

Material: Eighty-two complete specimens, and about 100 iso-
lated valves. Almost all the material was already considered in Gaetani
(1969; specimens MPUM 5030, 5031, 5032). Additional material from
the locality of Peschiera 3, MPUM 8626, 8627, 8628, and from Valle
Agordina, MPUM 8629.

Description

External characters. Medium to large-sized bicon-
vex shell. Width usually exceeds length, rarely the op-
posite. Hinge narrow with rounded cardinal extremi-
ties. Anterior commissure gently uniplicate.

Ventral valve more convex than dorsal valve, in
particular in the juvenile specimens. Small, short ventral
umbo, only weakly pointed and curved over the hinge.
Straight and low ventral interarea. Usually, the ventral
median sulcus is absent or gently deep. Very reduced
dorsal umbo. Fold absent.

The species may have a very faint radial ornamen-
tation, consisting of numerous fine costae, occurring on
the anterior half of both valves and in the sulcus. Very
fine growth lamellae in the anterior half of the shell,
becoming denser near the anterior margin. The micro-
ornamentation consists of drop-shaped base of spines
(Gaetani 1969, pl. 35, figs 4, 5).
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Fig. 4 - Menizelia judicarica (Bittner,
1890). Serial sections of the
specimens A) MPUM 5030/
12 (G45/12) and B) MPUM
8628 (G45/6); Peschiera 1,
Pelsonian. Distance from

the umbo are in mm.

Internal characters. (Fig. 4). M. judicarica is
characterized by the occurrence of a stout, sub-trian-
gular shaped, low and long median ventral septum.
Dental plates are lacking; however, dental flanges are
present and joined to the median septum, forming a U-
shaped false spondylium. The median septum does not
project into the spondylial chamber. Very strong teeth
and deep sockets make the articulation. The cardinal
process is in the form of posteriorly concave cteno-
phoridium.

Remarks. Mentzelia mentzeli var. judicarica was
erected by Bittner (1890, pl. 34, fig. 26) on a single
incomplete specimen collected from F*. Danzelino (a
fortress near the former boundary of the Austro-Hun-
garian Empire). Our specimens are topotypic. Here we
raise M. mentzeli judicarica to the rank of species, be-
cause M. judicarica differs from M. mentzeli by its
greater dimensions and convexity of both valves with
length exceeding width. The ventral umbo is less devel-
oped and the ventral interarea is lower and straighter
with narrower hinge; sulcus usually absent or less de-
veloped, and fold absent. The radial ornamentation is
very faint. The dental flanges are shorter and strongly
convergent to the ventral valve floor; the false spondy-
lium higher and U-shaped; the median septum does
project into the spondylial chamber. M. mentzeli and
M. judicarica occupied a different environment (Gaetani
1969).

The references of var. brevirostris Bittner (1890,
pl. 34, fig. 25) and of the Milosavljevic specimen (1933,
pl.1, fig. 3) to M. judicarica are doubtful.

Occurrence and stratigraphical range. M. judi-
carica has been reported so far from the Anisian of
Giudicarie Valleys and from Valle Agordina in Eastern
Dolomites. Apparently restricted to mud-free bottoms.

Mentzelia ampla (Bittner, 1890)
Figs 2C, 5A; PL. 1, figs 10-13; App. 2, tab. 3

1890 Spiriferina (Mentzelia) ampla sp. nov. Bittner: 165, pl. 41,
figs 10-11.

1894 Spiriferina (Mentzelia) ampla - Bittner: p. 584.

1895 Spiriferina (Mentzelia) ampla - Philippi: 720, figs 1-3.

1895 Spiriferina ampla var. bathycolpos var. nov. Salomon: 85,
pl. 1, figs 59, 60.

1895 Spiriferina ampla var. radiata var. nov. Salomon: 86, pl. 1,
fig. 61.

1895 Spiriferina ampla - Salomon: 86, pl. 1, fig. 62.

21896 Spiriferina (Mentzelia) ampla - De Lorenzo: 123.

21958 Mentzelia ampla - Pantic: 63, pl. 1, fig. 4.

21963 Spiferina ampla - Sucic-Protic, pl. 1, fig. 1.

1988 Mentzelia sp. aff. ampla - Vords & Pilfy, pl. 4, fig. 7a-c.

21994 Mentzelia ampla - Siblik: 369.

1997 Mentzelia ampla - Torti & Angiolini: 162, pl. 1, fig. 22, pl.
2, figs 1-2.

Lectotype: The specimen of Bittner, 1890, pl. 41, fig. 10; here
selected and refigured. Bittner’s specimens are housed in the Bayerische
Staatssammlung fiir Palacontologie und historische Geologie of Mii-
nich (Germany).
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- A) Mentzelia ampla (Bittner,
1890) — Serial sections of the
specimen  MPUM 8660
(TB1/3); Val Meria, Illyrian.

Distance from the umbo are

0.4 0.

in mm. B) Paramentzelia
fraasi (Bittner, 1890). Serial
sections of the specimen
MPUM 8729 (G883/2), Wen-
delstein, Ladinian. Distance
from the umbo are in mm.

80Dy _Lh

Type locality: Wendelstein area — Partnach Schichten, Bavaria,
Germany. Ladinian.

Material: Thirty-seven decorticated specimens collected in the
following localities: Val Meria, MPUM 8660, MPUM 8661, MPUM
8662, MPUM 8664; Soingrat (Wendelstein area, Bavaria, MPUM
8656, MPUM 8663, MPUM 8728). We had also at our disposal the
specimens of Torti & Angiolini (1997, specimens 1010D/3 and 754/
128) and also considered several specimens stored in the Predazzo
Museum. The search for the locality Val di Rosalia of Salomon
(1895) was unsuccessful.

Description

External characters. Medium sized biconvex shell
with a sub-rhomboidal outline. Width slightly exceed-
ing length, with maximum width at about 1/2 of the
maximum length. Short and straight cardinal margin
with rounded extremities, rarely angular (obtuse angle)
and gently winged. Uniplicate anterior commissure
with high and U-shaped fold. Ventral valve with med-
ium sized umbo, pointed and weakly curved on the
hinge. Median sulcus extending to form an anterior ton-
gue. The sulcus, U-shaped in cross-section, begins near

the umbo, becoming larger and deeper at about 1/3 of
the maximum length of the shell. Concave and apsacline
ventral interarea, height 1/3 of its length. Wide delthyr-
ium delimited by peri-deltidial areas. Dorsal valve with
umbo not pointed and only weakly curved on the hinge.
Well developed, rounded fold.

Faint radial ornamentation usually starting at
midlength and occurring on the sulcus and fold. In the
decorticated specimens, ribs are commonly not visible.
Growth lamellae are in number of 2-3 in 5 mm near the
anterior margin. Micro-ornament not observed.

Internal characters (Fig. 5A). Thin and long med-
ian ventral septum. It disappears between 6 and 7 mm
from the umbo (MPUM 8660). Dental plates absent.
Long and low dental flanges, convergent to the median
septum. The secondary fibres of the dental flanges show
a weakly convex flow towards the ventral valve floor
and they are in continuity with those of the median
septum, forming an apical false spondylium. The med-
ian septum protrudes into spondylial chamber only api-
cally.



172 Gaetani M. & Mantovan: N.

Fig. 6

Remarks. Salomon (1895) introduced bathycolpos
and radiata as varieties (pl. 1, figs 59-60 and 61). We
consider bathycolpos as a gerontic specimen with radial
ornamentation near the anterior margin; radiata was
erected because of radial ornamentation supposedly
lacking in the nominative subspecies. However, a gentle
radial ornamentation is present in the lectotype (PL 1,
fig. 10a-e) and in other specimens at our disposal. In the
present paper, bathycolpos and radiata Salomon, 1895,
are included in the nominative subspecies. The speci-
mens described by De Lorenzo (1896) and collected
from the Middle Triassic of Lagonegro (Italy) have
not been illustrated. Mentzelia scabrula Ching, Sun &
Ye was described by Sun (1981, p. 207, text-fig. 17, pl. 7,
figs 23-30) from the Tibet region. The Authors empha-
size its affinity with M. ampla, from which M. scabrula
differs by its smaller dimensions and much reduced pli-
ca. The internal characters are similar.

Siblik (1991) included with doubt the species
Mentzelia ampla (Bittner, 1890) and the varieties radia-
ta and bathycolpos (Salomon, 1895) in the genus Tethy-
spira, on the basis of external morphology, the internal
characters of ampla not being known at the time. Torti
& Angiolini (1997) excluded this species from Tethy-
spira, based on serial sections, an opinion shared here.

Occurrence and stratigraphical range. Mentze-
lia ampla is a rare species with a wide range, from the
basal Illyrian (Val Meria) through the Anisian/Ladinian
boundary interval (Dérgicse Fm. = Buchenstein Beds)
in the Balaton Highland, Hungary (Vorés & Palfy
1988). The species occurs mostly in the Ladinian, in
the Northern Calcareous Alps (Partnach Schichten of
Wendelstein and Wettersteinkalk of Raxalpe) and the

- Paramentzelia fraasi (Bittner, 1890). Pictures: scale bar 1 cm.
1) Lectotype, specimen from Wendelstein; a- dorsal, b- ventral, c- anterior, d- posterior and e- lateral views. 2) Specimen MPUM
8715/1 (G882), Wendelstein, Ladinian; ventral view. 3) Specimen MPUM 8715/2 (G882), Wendelstein, Ladinian; ventral view. 4)
Specimen MPUM 8715/3 (G882), Wendelstein, Ladinian; a- ventral, b- dorsal, c- posterior, and d- lateral views.

Southern Alps (Esino Limestone, Marmolada Lime-
stone). It seems to prefer carbonate sand bottoms.

Genus Paramentzelia Xu, 1978

Type species: Paramentzelia ovata Xu, 1978

Paramentzelia fraasi (Bittner, 1890)
Figs 5B, 6

1890 Spiriferina Fraasi Bittner: 165, pl. 40, fig. 34; pl. 41, fig. 15.
1988 Mentzelia fraasi - Siblik: 65.

Lectotype: Selected by Siblik (1988). Bayerische Staatsamm-
lung 1890.VIIL37. Here figured.

Type locality: Wendelstein area — Partnach Schichten, Bavaria,
Germany. ?Ladinian/Carnian.

Material: MPUM 8715: six complete specimens and nine ven-
tral valves; MPUM 8729: 1 complete specimen, all from Soingrat (Wen-
delstein area, Bavaria).

Description

External characters. Smooth biconvex shell, sub-
pentagonal in outline, with maximum width posteriorly,
near the hinge. Apsacline interarea, with small, recurved
beak. Faint sulcus developed only in the anterior half of
the length. Commissure gently uniplicate.

Dorsal valve with fold almost absent.

Internal characters (Fig. 5B). Ventral valve with
stout median septum rounded at its end, ending at about
4.5 mm from the umbo. Dental flanges joined to the
septum to form a small false spondylium. Small teeth.
Dorsal valve with thick lamellar ctenophoridium. Crur-
al bases supported by a callus to form an apical plat-
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form. The ventral septum disappears at about 5 mm
from the umbo.

Remarks. The presence of an apical platform in
the dorsal valve suggests the attribution to the genus
Paramentzelia Xu, 1978.

Occurrence. Our material originates fom the
type-area. Apparently the species is known only from
there.

Genus Koeveskallina Dagys, 1965
Type species: Spiriferina Koveskdlyensis Stur, 1865

Diagnosis: The genus Koeveskallina comprises species with
small biconvex shells, sub-oval in outline. Narrow and straight cardinal
margin, with rounded cardinal extremities. Sinus and fold lacking or
weakly developed. Radial ornamentation with numerous and fine ribs
on the entire surface of the shell. Dental plates absent. Median ventral
septum thin and long. Dental flanges transversally fused to the septum,
forming a false spondylium. The median septum enters the spondylial
chamber only apically. Wide crural plates connected with the floor of
the shell by secondary layer. Spiralium up to ten whorls, jugum sub-

divided.

Remarks. The genus was erected by Dagys (1965)
and referred by the same author (1974) to the subfamily
Mentzeliinae Dagys, 1974. Dagys included in the genus
Koeveskallina all the species with small shells, oval
shape, short umbo, sinus and fold usually lacking or
developed only in the anterior part, and numerous fine
ribs on the overall surface.

The genus Koeveskallina differs from the genus
Mentzelia Quenstedt, 1871 by the occurrence of fine
dense ribs, which cover the entire surface of the shell.
The internal characters are similar.

Sun & Ye (1982) introduced the new species K.
epichara and K. media, referred to the genus Koeveskal-
lina. However, they bear a coarser ribbing, the dorsal
valve is flat, and the dental sockets are supported by
blades that do not exists in Koeveskallina.

Occurrence and stratigraphical range. From the
Anisian to the Carnian of the Alps, Dinarids, Car-
pathians, Crimea, Caucasus, and Himalayas (Dagys,
1974).

Koeveskallina koeveskalyensis (Stur, 1865)
Figs 2D, 7A-B; Pl. 2, figs 4-11; App. 2, tab. 4

1865 Spiriferina Koveskdlyensis sp. nov. Stur: 245.

1873 Spiriferina Koveskdlliensis - Boeckh: 175, pl. 11: figs 22,
23.

1890 Spiriferina (Mentzelia) Koveskalliensis - Bittner: 26, pl. 34,
figs 29-32, 35.

1890 Spiriferina (Mentzelia) Koveskalliensis var. microrbyncha
var. nov.; Bittner: 27, pl. 34, figs 33-34.

21890 Spiriferina Koveskalliensis var. subsinuosa var. nov. Bitt-
ner: 44, pl. 33, fig. 16.

21892 Spiriferina (Mentzelia) aff. Koveskalliensis - Bittner: 5, pl.
1, fig. 7.

21894 Spiriferina (Mentzelia) koeveskalliensis - Tommasi: 67.

1895 Spiriferina cfr. Spitiensis Stoliczka; Salomon: 87, pl. 2, fig.
14.

1899 Spiriferina Spitiensis Stoliczka; Bittner: 21, pl. 4, figs 15-16.

1901 Spiriferina (Mentzelia) Koeveskalliensis var. microrhyncha
- Bittner: 21, pl. 4, fig. 15.

1903 Spiriferina (Mentzelia) Koveskalliensis var. validirostris -
Bittner: 583, pl. 25, figs 23-25.

1906 Spiriferina (Mentzelia) Koveskalliensis Suess; Arthaber, pl.
35, fig. 11.

1967 Koeveskallina koeveskalliensis - Casati & Gnaccolini: 125,
pl. 9, fig. 7.

1972 Koeveskallina koeveskalyensis - Siblik, pl. 61, fig. 4; pl. 63,
fig. 2 (cum syn.).

1974 Koeveskallina koeveskalyensis - Dagys: 172, pl. 40, figs 3, 4.

21993 Koeveskallina koeveskalyensis - Tordan: pl. 1, figs 7, 8.

2001 Koeveskallina koeveskalyensis - Siblik: 19.

2003 Koeveskallina koeveskalyensis - Palfy: 147, pl. 1, figs 17-21.

Holotype: Not selected (Siblik 1988).

Type locality: Piazza Brembana (Prezzo Lmst., Illyrian, Lom-
bardy, Italy).

Material: 280 specimens, mostly decorticated, from the follow-
ing localities: Canalone Porta MPUM 8700 (G133), Val Tesa MPUM
8704, MPUM 8706, MPUM 8708, 8709,8710, 8711, 8712 (N); Val Suella
MPUM 8705, MPUM 8713; Val Meria MPUM 8703 (T1,2); Foppa della
Lanca MUPM 8688, 8699 (G130); Valle dell’Acqua Fredda MPUM
8707; Rugialdbach MPUM 8691, MPUM 8702 (G67); Monte Rite
MPUM 8701 (G54), MPUM 8695, MPUM 8698, MPUM 8735
(G223); MPUM 8690, 8692, 8693, 8737 (G460); Nadosolui valley, Per-
sani Mts. MPUM 8694, MPUM 8696. Gebze MPUM 8689 (T282).

Description

External characters. Small and biconvex shell,
from sub-circular to sub-elliptical in outline. The width
often exceeds the length; otherwise, width and length
are similar. The maximum width occurs at about 1/2 of
the maximum length. Hinge line narrow; cardinal ex-
tremities from rounded to weakly obtuse angle. Ante-
rior commissure weakly uniplicate.

Ventral valve more convex than dorsal valve.
Medium sized umbo, fairly long, pointed and weakly
curved on the hinge line. The ventral interarea is apsa-
cline, variable in height; wide and open delthyrium.
Ventral valve with a very shallow median sulcus, some-
times absent. Dorsal valve with short and not pointed
umbo. Fold absent.

The ornamentation consists of numerous simple
ribs beginning at the umbo and reaching the anterior
margin. The ribs, 40 to 46 in number over all the surface
of the shell, are not in corresponding position on the
two valves. Two to five growth lamellae on the anterior
half.

Internal characters (Fig. 7). Ventral valve charac-
terized by a simple and high median septum extending
more than 1/2 of the maximum length. Short and low
dental flanges converging to the top of the median sep-
tum, forming a small pseudospondylial cavity. Myo-
fragm extending to about 1/3-1/4 of the maximum
length. Spiralium with up to seven spires.
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Remarks. Some variability in the outline, thick-
ness, anterior commissure, orientation and height of the
ventral interarea may be observed. The anterior com-
missure is from weakly uniplicate to rectimarginate
when the sulcus and the fold are absent. In some speci-
mens, the ventral interarea is apsacline, orthocline in
others and few specimens show a ventral interarea from
apsacline to orthocline.

Based on the development of the umbo, Bittner
distinguished four varieties of K. koeveskalyensis, namely
K. koeveskalyensis microrbyncha (Bittner, 1890), K. koe-
veskalyensis leptorbyncha (Bittner, 1892), K. koeveska-
lyensis validirostris (Bittner, 1903) and K. koeveskalyen-
sis subsinuosa (Bittner, 1890).

We considered for a long time whether to keep K.
koeveskalyensis validirostris as an independent species,
because it is older and occurs in a different environment
in the Southern Alps. It was found in a context of car-
bonate sands, probably requiring a more effective pedi-
cle attachment, while K. koeveskaliensis is found in qui-
eter, muddier environment. However, we doubt it may
be a sufficient character to separate it as a self-standing
species. K. koeveskalyensis microrbyncha and K. koe-
veskalyensis leptorbyncha are considered as morpho-
types of K. koeveskalyensis. The K. koeveskalyensis sub-
sinuosa variety is tentatively considered as morphotype
of the species, because of its deeper sulcus.

The specimens of Iordan (1993, pl. 1, figs 7-8) are
doubtful because the ventral valve shows an ornamenta-
tion consisting of 12-13 ribs on each flank, against 16-18
in our specimens. Siblik (1970) discussed the right spel-
ling of the species Koeveskallina koeveskalyensis (Stir,
1865) which is here adopted.

Occurrence and stratigraphical range. Koeves-
kallina koeveskalyensis is a common species in the An-
isian of the Southern and Northern Alps, Hungary and
Caucasus. Our specimens from the Grigna Mountains
originate from the same lithological unit as in the type
locality. The species seems to be adapted also to muddy
bottoms.

Koeveskallina pannonica (Bittner, 1890)
Fig. 7B; Pl 2, figs 1-3; App. 2, tab. 5

1890 Spiriferina (Mentzelia) pannonica Bittner, p. 26, pl. 34, fig.
36.

21904 Spiriferina (Mentzelia) pannonica - Martelli, p. 338-339.

21989 Koeveskallina? pannonica - Vorss and Palfy, pl. 4, fig. 4a-

Holotype: The specimen described and illustrated by Bittner
(1890, pl. 34, fig. 36) is housed at the Geol. Survey of Budapest (Hun-
gary) (Siblik, pers. comm. 2002).

Type locality: Asz6f6 (Balaton Highland, Hungary).

Material: Four specimens from the locality of Monte Rite
MPUM 8684 (G223/302); MPUM 8685 (G460/26), MPUM 8686
(G460/79), MPUM 8738 (G460/130).

Description

External characters. Small to medium sized and
biconvex shell, from sub-oval to sub-triangular in out-
line. Width exceeds length and the maximum width oc-
curs at about 1/2 of the length. Narrow hinge line.
Anterior commissure weakly uniplicate. Ventral valve
much more convex than the dorsal. Strong ventral
umbo, pointed and weakly curved on the hinge line.
Apsacline ventral interarea; delthyrium wide and open.
Its base is 1/3 of the interarea width. Median sulcus,
narrow and deep, and starting from the umbo. Dorsal
valve with a short and not pointed umbo. Fold absent.

The ornamentation consists of dense and very fine
ribs, covering the whole shell, more than 20 on each
flanks. The two ribs in the middle of the sulcus appear
larger. Ribs not in corresponding positions on the two
valves. Rather strong growth lamellae on the anterior
half of the valves.

Internal characters. Only the presence of a med-
ian ventral septum extending for 1/3-1/4 of the maxi-

PLATE 2

Genus Koeveskallina. Scale bar = 1 cm.
Koeveskallina pannonica (Bittner, 1890) from the Bithynian/Pelso-
nian of Monte Rite (Cadore, Italy).

Fig. 1 - Specimen MPUM 8686 (G460/79); a- ventral, b- dorsal,
c- anterior, d- posterior and e- lateral views.

Fig. 2 - Specimen MPUM 8684 (G223/5); a- ventral, b- lateral
and c- posterior views.

Fig. 3 - Specimen MPUM 8685 (G460/26), ventral view.

Koeveskallina koeveskalyensis (Stur, 1865).

Fig. 4 - Specimen MPUM 8712 (N 96) (Val Tesa, Grigna Group,
Illyrian); a- ventral, b- dorsal, ¢- anterior, d- posterior
and e- lateral views.

Fig. 5 - Specimen MPUM 8699 (G130/18) (Foppa della Lanca,

Grigna Group, Illyrian); a- ventral, b- dorsal, c- anterior,
d- posterior and e- lateral views.
Fig. 6 - Specimen MPUM 8700 (G133/9). (Canalone Porta,
Grigna Group, Illyrian); a- ventral, b- dorsal, c- anterior,
d- posterior and e- lateral views.
Specimen MPUM 8713 (N114) (Val Suella, Introbio, Ill-
yrian); a- ventral, b- dorsal, c- anterior, d- posterior and

Fig. 7

e- lateral views.
Specimen MPUM 8713 (N114) (Val Suella, Introbio, Ill-
yrian); a- ventral, b- dorsal, c- anterior, d- posterior and
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e- lateral views.
Specimen MPUM 8700 (G133/11) (Canalone Porta,
Grigna Group, Illyrian); a- ventral, b- dorsal, c- anterior,
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d- posterior and e- lateral views.
Specimen MPUM 8698 (G223/110) (Monte Rite, Bithy-
nian or Pelsonian); a- ventral, b- posterior and c- lateral

Fig. 10

views. Ecotype with strong beak, named Koeveskallina
validirostris by Bittner (1903).

Specimen MPUM 8691 (G67/1) (Rugialdbach, Pelso-
nian); a- ventral and b- lateral views. Ecotype with

Fig. 11

strong beak, named Koeveskallina validirostris by Bitt-
ner (1903).
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- Koeveskallina koeveskalyen-
sis (Stur, 1865). Serial sec-
tions of the specimen A)
MPUM 8704 (N/85) and B)
MPUM 8706 (N200). Val
Tesa, latest Pelsonian/Illyr-
ian. C) Koeveskallina panno-
nica (Bittner, 1890), specimen
MPUM 8684 (G223/302). M.

\ Rite Bithynian or Pelsonian.

Distance from the umbo are

A Fig. 7

in mm.

3.15

1.80 2.30 2.50

mum length of the valve may be observed. No other
data.

Remarks. In 1890 Bittner described (pl. 34, fig.
36) the new species Spiriferina (Mentzelia) pannonica,
which differs from K. koeveskalyensis (Stur, 1865) by
the straight and deep ventral median sulcus, often ab-
sent in K. koeveskalyensis, by a stronger convexity of
both the valves, and in having coarser ribs. Later, the
species was only rarely recognized. Martelli (1904) de-
scribed two specimens of pannonica from the Anisian of
the Buceri (Montenegro) stressing their similarity to the
specimens from Marmolada (Italy) (Salomon 1895),
which were compared by Salomon to Spiriferina spitien-
sis Stoliczka. However, K. pannonica differs from the
Salomon’s specimens (pl. 2, figs 7-15) in the straighter
ventral umbo and deeper ventral sulcus. De Toni (1912)
considered Spiriferina (Mentzelia) pannonica as variety
of K. koeveskalyensis, characterized by a well developed
median ventral sulcus.

Vorss and Pilfy (1989) figured a complete speci-
men. However, the illustration does not allow to verify
the presence of the typical straight and deep median
ventral sulcus.

Occurrence and stratigraphical range. K. pan-
nonica is a rare species occurring in the Pelsonian of
Aszof6 (Hungary) and in the Southern Alps at the top
of a carbonate platform, possibly Bithynian in age. Its
occurrence at the base of the Reitzi Zone (uppermost
Anisian) in the Viszoly section (Vorss & Palfy 1989) is
doubtful.

Genus Dagyssia gen. nov.
Type species: Spiriferina paldo-typus var. lineolata Loretz, 1875

Derivation of name: Dedicated to Algirdas Dagys for his out-
standing contribution to the knowledge of Triassic brachiopods.

Diagnosis: Medium sized biconvex shell with well-developed
sulcus and fold. Radial ornamentation consisting of numerous ribs on
the anterior half of the shell or on the whole surface. Micro-ornamen-
tation consisting of numerous spines usually arranged in quincunx.
Simple median ventral septum. Long dental flanges whose distal ends
are convergent to the ventral valve floor and sub-orthogonal to the
median ventral septum. Dental plates absent. Small false spondylium.
The spondylial cavity is low and the septum enters only apically.

Composition of the genus: Spiriferina paldo-typus var. lineola-
ta Loretz, 1875; Mentzelia multicostata Yang & Xu, 1966.

Comparisons. The type species Dagyssia palaeo-
typus was previously included in the genus Koeveskal-
lina by Siblik (1988) and Pilfy (2003) because of its
ribbing on the whole shell. However, Koeveskallina
has a more globose shape and lacking or less pro-
nounced sulcus and fold. K. koeveskalyensis, K. acror-
hyncha and K. pannonica form a rather homogeneous
group, whilst the general shape of D. palacotypus is
transverse and does not fit in the Koeveskallina shape.
The internal characters are instead common to the other
genera of the subfamily Mentzeliinae.

Mentzelia multicostata Yang & Xu, from the An-
isian of Guizhou, China, has a similar ribbing, even if
coarser, and similar internal characters. We tentatively
refer this species to the new genus.

Occurrence and stratigraphical range: At pre-
sent known only from the Middle Triassic of the margin
of Adria promontory, and possibly from the South Chi-
na Block.

Dagyssia palaeotypus (Loretz, 1875)
Figs 2E, 8A-B; PL. 3, figs 1-6; App. 2, tab. 6

1875 Spiriferina paldo-typus var. lineolata var. nov. Loretz: 802,
pl. 21, fig. 1.
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non 1875 Spiriferina paldo-typus var. acrorbyncha var. nov. Lor-
etz: 803, pl. 21, fig. 2.

non 1875 Spiriferina palio-typus var. media var. nov. Loretz:
803, pl. 21, fig. 3.

1890 Spiriferina (Mentzelia) palacotypus - Bittner: 28, pl. 35,
figs 9-11.

1903 Spiriferina (Mentzelia) cfr. palacotypus - Bittner, pl. 25, fig.
22.

21903 Spiriferina ptychitiphila Bittner; Kittl: 701, pl. 23, fig. 3.

1912 Spiriferina palacotypus - De Toni: 239, pl. 1, fig. 7a-c.

non 1935 Spiriferina (Mentzelia) paleotipus (sic) - Milosavljevic:
272, pl. 1, fig. 7.

non 1958 Mentzelia palaeotypus - Pantic: 66, pl. 2, fig. 2.

1967 Spiriferina palacotypus - Leonardi, pl. 24, fig. 5.

non 1967 Koeveskallina cfr. palao-typus - Casati & Gnaccolini:
127, pl. 9, fig. 2.

1988 Koeveskallina paleotypus - Siblik: 64.

2001 Koeveskallina palaeotypus - Siblik: 19.

2003 Koeveskallina palaeotypus - Palfy: 148, pl. Br-1, fig. 22.

Lectotype: The specimen figured by Loretz (1875, pl. 21, fig. 1)
is housed in the Bayerische Staatssammlung fiir Palaontologie und his-
torische Geologie in Munich (Germany).

Type locality: The locality description by Loretz is rather va-
gue, but it is reasonable to consider as type-locality the north-western
slope of the ridge between Monte Pra della Vacca and the ridge 2279 m,
at an altitude of 2160 m, in the upper part of the Dont Formation,
Braies, Bolzano. Therefore, most of our specimens may be considered
as topotypic.

Material: 153 specimens from the following localities: Pra della
Vacca/Kuhwiesenkopf PZO 5671-5712 (G351, G465), PZO 5754 (level
1 of Bechstaedt. & Brandner 1970); MPUM 11369 (G351/8), MPUM
11370 (G482/24); debris (MPUM 8716, 8727); Cima dei Colli Alti PZO
5728-5752 (G481); Monte Rite MPUM 8714 (G223), MPUM 8739
(G460); Cernera MPUM 8718 (P54).

Description

External characters. Medium sized and biconvex
shell, from sub-pentagonal to elliptical in outline. Width
exceeding length and maximum width at about 1/2 of
the maximum length. Hinge narrow; cardinal extremi-
ties rounded, rarely angular (obtuse angle) and weakly
winged. Anterior commissure uniplicate with a sub-
squared fold.

Ventral valve more convex than the dorsal valve.
Rather strong umbo, long, terminally pointed and
curved on the hinge. Ventral interarea concave and ap-
sacline, width double of the height. Widh of the delthyr-
tum about 1/3 of the interarea. Median sulcus, flat and
sub-squared in section, starting at the umbo. Dorsal
valve sub-oval in outline. Fold starting at the umbo,
wide but not very high, rounded in transverse section,
sub-rectangular near the anterior commissure.

Shell ornamented by numerous, simple and dense
ribs, starting at the umbo, 14-18 on the each flank, not
in corresponding position on the two valves, and 6-10 in
the sulcus and fold. Micro-ornament consisting of elon-
gate and solid spines, arranged in quincunx. Growth
lamellae, denser anteriorly, 3 to 9 over 5 mm of length,
near the anterior margin.
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Internal characters. (Fig. 8). Dagyssia palacotypus
is characterized by its median septum, simple in shape
and high. The median septum disappears anteriorly to 5
mm distance from the umbo. Dental adminicula lacking.
Dental flanges very low and of average length, formed
by secondary fibres strongly convergent to the median
septum and fused to it. Small and low false spondylium.
The septum enters only apically the spondylial chamber.
Dental flanges lose contact with the septum at a distance
of 2 mm from the umbo; then they disappear at a dis-
tance of about 4.5-5 mm from the umbo. Articulation
with medium sized teeths and shallow inner socket
ridges. Crura disappear at a distance of 6 mm from
the umbo.

Remarks. Loretz (1875) distinguished the new
species Spiriferina paldo-typus with three varieties: lineo-
lata, acrorbyncha and media (pl. 21, figs 1-3). Follow-
ing Bittner (1890) we consider only D. palacotypus var.
lineolata as belonging to D. palaeotypus, while acro-
rhyncha and media are lacking ornaments and are thus
referred to Mentzelia mentzeli. The specimen of Sp.
prychitiphila from Haliluci (Kittl 1903) is tentatively
assigned to D. palaeotypus. However, it lacks significant
ribbing in the sulcus and on the fold. The specimen
described by Milosavljevic (1935, pl. 1, fig. 7) lacks fine
ribbing and a deep sulcus as does the single ventral valve
of Pantic (1958). These specimens are not referred to D.
palaeotypus. The specimen described by Casati and
Gnaccolini (1967, pl. 9, fig. 2a-b) has a more convex
dorsal valve and coarser ribs only on the flanks. It is
thus referred to Prychomentzelia prychitiphila.

Occurrence and stratigraphical range. Dagyssia
palaeotypus is recorded in the middle Anisian of Italy,
Hungary (Pilfy 1986, 2003), and Dalmatia. It seems to
dwell on a substratum characterized by a certain
amount of micrite or fine mud.

Subfamily Tethyspirinae Carter in Carter et al., 1994

Genus Tethyspira Siblik, 1991
Type species: Tethyspira persis Siblik, 1991

Remarks. Siblik (1991) placed the genus in the
Mentzeliinae with doubts, as being close both to Ment-
zeliinae Dagys, 1974 and to Laballinae Dagys, 1962.
However, the genus differs from Mentzeliinae because
the dental plates are joined to the median septum enter-
ing into a spondylial-like structure and from Laballinae
in the absence of a semi-pyramidal ventral valve and of
plates supporting descending lamellae of spiralia.

Carter et al. (1994) referred the genera Tethyspira
and Spondylospiriferina Dagys, 1972 to the new subfam-
ily Tethyspirinae characterized by the occurrence of the
spondylium. We follow Carter et al. (1994).
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Occurrence and stratigraphical range. Middle
Triassic of Iran and Italy.

Tethyspira sp. ind.
Fig. 9; Pl 4, figs 1-3

Material: Six specimens from Val Meria, MPUM 8621, MPUM
8622, MPUM 8623, MPUM 8624.

Description

External characters. Medium to large sized, bi-
convex shell with sub-elliptical outline, very elongated
transversally. Ventral valve width exceeding length.
Maximum width occurring at about 1/2 of the maxi-
mum length. Narrow hinge with rounded cardinal ex-
tremities. Uniplicate anterior commissure with high U-
shaped fold. Ventral valve sub-elliptical in outline, less
convex than the dorsal valve. Medium sized umbo, long,
not pointed and curved on the hinge. Ventral interarea
concave and apsacline. The height of the interarea is 1/2
of its length. Delthyrium delimited by peridelthydial
areas with a basal width of about 1/2 - 1/3 of the width
of interarea. Ventral valve with rounded median sulcus.
The width of sulcus rapidly increases at about 1/3 of the
maximum length, becoming wider and deeper; then it
expands anteriorly, forming a well-developed sulcal
tongue.

Dorsal valve sub-elliptical in outline, with not
pointed umbo. Fold strong and rounded in section,
starting at the umbo and becoming very high near the
anterior commissure.

The concentric ornamentation consists of very
prominent growth lamellae up to 6 to 8 in number.
Micro-ornamentation not observed.

Internal characters (Fig. 9). A single ventral valve
(MPUM 8621) was sectioned, showing a stout, high and
long median ventral septum; well developed dental
plates with dental flanges joined to the septum, forming
a small spondylium. Adminicula parallel and adjacent to
the median septum. Articulation poorly observed, ap-
parently not tight.

Remarks. The meagre material at disposal pre-
vents a more detailed analysis and species attribution.
Externally there is some similarity with Mentzelia am-
pla (Bittner, 1890). However, T. persis differs from M.
ampla by its greater size, more transversally elongate
shell, lower convexity of both valves (more specifically
of the dorsal valve), absence of costae on the anterior
part of valves, stronger median septum, presence of den-
tal plates, and spondylial cavity divided in two lateral
spondylial chambers by the median septum.

Occurrence and stratigraphical range. The
genus Tethyspira is known only from the type species
T. persis, which is reported from the Ladinian of north-
east Iran. Our finding in the basal Illyrian of the Val

Meria indicates that the genus appeared earlier in the

Middle Triassic.

Genus Ptychomentzelia gen. nov.

Type species. Spiriferina (Mentzelia) Mentzelii var. propontica Toula,
1896: 159, pl. 18, fig. 7 a-e.

Etymology: Mentzeliid with ribs (Greek ptychos).

Diagnosis: Small to medium sized and biconvex shells, with
well-developed sulcus. Fold weak to absent. Costae may be present
on the anterior half of the shell. Thin median ventral septum. Dental
plates slightly divergent to the ventral valve floor. High and long dental
flanges. Spondylium present and spondylial chamber wider than high,
sub-quadrate in shape. The median septum protrudes in-to the spon-
dylial cavity only apically.

Species assigned to the genus: Spiriferina (M.) propontica Tou-
la, 1896; Spiriferina prychitiphila Bittner, 1890; Prychomentzelia ritensis
sp. nov.

Occurrence and stratigraphical range: Middle
Triassic, mostly Anisian (Bithynian of Turkey, Pelso-
nian and Illyrian of Hungary, Rumania, Bosnia and
Italy). Ladinian of Western Dolomites, Italy.

Ptychomentzelia propontica (Toula, 1896)
Figs 2G, 10; Pl. 4, figs 4-8; App. 2, tab. 7

1896 Spiriferina (Mentzelia) Mentzelii var. propontica var. nov.
Toula: 159, pl. 18, fig. 7a-e.

1914 Spiriferina (Mentzelia) Mentzelii var. propontica - Artha-
ber: 193, pl. 18, figs 7a-d, 8a-d.

1969 Mentzelia propontica - Gaetani: pl. 35, figs 6, 7.

2010b Mentzelia propontica - Siblik: pl. 2, figs. 1abc.

Holotype: By monotypy, the specimen is housed in the Geo-
logische Bundesanstalt Wien, catalogue number 1896/002/0004.

PLATE 3

Dagyssia palaeotypus (Loretz, 1875). Scale bar 1 cm.

Fig. 1 - Specimen PZO 5671, Pra’ della Vacca/Kuh Wiesenkopf,
Pelsonian; a- ventral, b- dorsal, ¢c- anterior, d- posterior
and e- lateral views.

- Specimen PZO 5673, Pra’ della Vacca/Kuh Wiesenkopf,
Pelsonian; a- ventral, b- dorsal, c- anterior, d- posterior

Fig. 2

and e- lateral views.
- Specimen PZO 5731, Cima dei Colli Alti/Hochalpen-
kopf, Pelsonian; a- ventral, b- dorsal, c- anterior, d- pos-

Fig. 3

terior and e- lateral views.
- Specimen PZO 5730, Cima dei Colli Alti/Hochalpen-
kopf, Pelsonian; a- ventral, b- dorsal, c- anterior, d- pos-

Fig. 4

terior and e- lateral views.
- Specimen PZO 5672, Pra’ della Vacca/Kuh Wiesenkopf,
Pelsonian; a- ventral, b- dorsal, c- anterior and d- lateral

Fig. 5

views.
- Specimen MPUM 8716 (G465), Pra’ della Vacca/Kuh
Wiesenkopf, Pelsonian; detail of the spiny surface.

Fig. 6
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Fig. 8 - Dagyssia palacotypus (Lor-
etz, 1875). Internal struc-
specimens  A)

(G351/8)
and B) MPUM 11370
(G482/24). Pra della Vacca/
Kuhwiesenkopf, Pelsonian
or earliest Illyrian. Dis-
tances are in mm from the

umbo.

3.3

Other material: The specimens described by Arthaber (1914)
are in the Naturaliensammlung of Stuttgart (Gaetani 1969). Several
topotypes from Dil-Iskilessi section are housed in the Natural History
Museum London (Endriss Collection, B40475).

Type locality: Gebze area, stratotype of the Bithynian substage,
Anisian (Kokaeli Peninsula, Turkey) (Assereto 1972, 1974; Nicora
1977; Fantini Sestini 1988).

Material: Seventy-four specimens (MPUM 8615-8620 and
MPUM 8625) collected by R. Assereto in 1969 and 1971. Field num-
bers: see Appendix 1. The material is well preserved. Our specimens
may be considered as topotypic and come from the Toula’s locality of
Dil-Iskilessi = Gebze section, Nodular Limestone. (Assereto 1972,
1974; Nicora 1977; Fantini Sestini 1988).

Description

External characters. Small to medium sized ven-
tribiconvex shell, sub-elliptical in outline. Width
slightly exceeding length and maximum width occur-
ring at about 1/2 of the length. Hinge narrow, with
cardinal extremities forming an obtuse angle, sometimes

PLATE 4

Tethyspira sp. ind. (Val Meria, lowermost Illyrian). Scale bar 1 cm.

Fig. 1 - Specimen MPUM 8622 (NA/8); a- ventral and b- lateral
views.

Fig. 2 - Plaster replica of the specimen MPUM 8621 (L/1); a-
ventral and b- lateral views.

Fig. 3 - Specimen MPUM 8623 (MA/10), dorsal valve.

Prychomentzelia propontica (Toula, 1896). All specimens from the
type locality of Gebze (Turkey), Bithynian stratotype.

Fig. 4 - Specimen MPUM 8619 (T23/13); a- ventral, b- dorsal, c-
anterior, d- posterior and e- lateral views.

Fig. 5 - Specimen MPUM 8620/1 (T76); a- ventral, b- dorsal, c-
anterior, d- posterior and e- lateral views.

Fig. 6 - Specimen MPUM 8618 (T125); a- ventral, b- dorsal, c-
anterior, d- posterior and e- lateral views.

Fig. 7 - Specimen MPUM 8620/2 (T76); a- ventral, b- dorsal, c-
anterior, d- posterior and e- lateral views.

Fig. 8 - Specimen MPUM 8618 (T125), detail of the spiny micro-

ornaments.
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Fig. 9 - Tethyspira sp. ind. Serial sec-
tions of the specimen
Q ﬁ A MPUM 8621 (T/1) Val Me-
) %) O ria, llyrian. Distances are in
Y ‘ mm from the umbo.
1.0 1.1 1.5 1.7
@1. 9 @2_1 %B 3.0
1mm
om Fig. 10 - Prychomentzelia propontica

(Toula, 1896). Serial sections
of the specimen MPUM
8615 (T40/4), Gebze, Bithy-
nian. Distances are in mm
from the umbo.

winged. Anterior commissure uniplicate, with semicir-
cular profile of the fold.

Ventral valve from sub-elliptical to sub-pentago-
nal in outline. Medium sized umbo, fairly long, pointed
and curved on the hinge at variable angle. Ventral inter-
area concave, from apsacline to orthocline with height
about 1/3 of its length; open delthyrium. Ventral sulcus
semi-circular in section, starting at the umbo.

Dorsal valve sub-elliptical in profile. Dorsal
umbo rounded and straight on the hinge. A faint fold
occurs at the anterior commissure.

Radial ornamentation of 8-10 large costae occur-
ring in the anterior half of each flank. Costae very weak
or absent in the sulcus. Growth lamellae on both
valves, denser near the anterior margin. Micro-orna-
mentation consisting of long and prostrate spines, ar-
ranged in quincunx, occurring on the entire surface of
the shell, absent from ventral and dorsal interareas (Pl.
4, fig. 8).

Internal characters. (Fig. 10). Ventral valve with a
simple, rather short median ventral septum, extending to
about 1/2 of the length of the shell. Well developed
dental plates divergent towards the ventral valve floor
and formed by the union of adminicula and dental
flanges. The adminicula disappear at about 1 mm from

the umbo. High and long dental flanges, slightly con-
vergent towards the ventral valve floor. The median sep-
tum apically fuses to the dental plates forming an apical
spondylium, which is sub-rectangular in shape. Dental
plates loosing contact with the septum at a distance of
about 1.5 mm from the umbo. Dental flanges disappear
at a distance of about 2 mm from the umbo. Median
septum protruding into the spondylial chamber only
apically. Dorsal valve with low and short myophragm.
Weak articulation. Spiralium with at least 3-4 whorls.

Remarks. This very distinctive species, with pe-
culiar micro-ornamentation, differs from P. ptychitiphila
(Bittner, 1890) by its less transverse outline, less convex
dorsal valve, angular and winged cardinal extremities,
sulcus delimited by an acute angle fold, shorter admini-
cula and dental flanges.

Occurrence and stratigraphical range. P pro-
pontica is recorded only from the Gebze area, Istanbul
Block. About 50% of them come from level 5 (Osmani
Zone), another 45 % from levels 6 and 7 (Ismidicus
Zone), which form the reference section of the Bithy-
nian substage. A few originates from the Lower Mem-
ber, who delivered also early Anisian conodonts (Ni-
cora 1977) or from the Upper Member, referred to the
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PLATE 5
Ptychomentzelia ptychitiphila (Bittner, 1890). Scale bar 1 cm.
Fig. 1 - Specimen MPUM 8642 (P/2) Valenzana di Pegherolo, Illyrian; a- ventral, b- dorsal, c- anterior, d- posterior and e- lateral views.
Fig. 2 - Specimen MPUM 8646 (Y67/3) Blizanac near Sarajevo, Bosnia, Illyrian. Ventral view.
Fig. 3 - Specimen MPUM 8647 (VN2) Valley Nadasolui, Romania, Anisian; a- ventral, b- dorsal, c- anterior, d- posterior and e- lateral
views.
Fig. 4 - Specimen MPUM 8645 (Y67/1) Blizanac near Sarajevo, Bosnia, Illyrian; a- ventral, b- dorsal, c- anterior, d- posterior and e- lateral
views.
Fig. 5 - Specimen MPUM 8658 (G444) Latemar, Ladinian; a- ventral, b- dorsal, c- anterior, d- posterior and e- lateral views.
Pelsonian (Fantini Sestini 1988). It was apparendy 1890 Spiriferina ptychitiphila var. amblyrbyncha var. nov. Bitt-
dwelling in somewhat muddy bottoms. ner: 45, pl. 33, fig. 19.
1890 Spiriferina ptychitiphila var. angusta var. nov. Bittner: 45,
pl. 33, fig. 20.
Ptychomentzelia ptychitiphila (Bittner’ 1890) 1892 Spiriferina prychitiphila - Bittner: 5, pl. 1, figs 8, 9.
Figs 2H, 11; PL. 5, figs 1-4; App. 2, tab. 8 1903 Spiriferina ptychitiphila - Bittner: 578.
non 1903 Spiriferina prychitiphila - Kittl: 701, pl. 23, fig. 3.
1890 Spiriferina ptychitiphila sp. nov. Bittner: 44, pl. 33, figs 17- 1903 Spiriferina ptychitiphila var. globulosa var. nov. Kittl: 701,

18. pl. 23, fig. 4.
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- Ptychomentzelia  ptychiti-
phila (Bittner, 1890). Serial
sections of the specimens
A) MPUM 8643 (Y67/6)
and B) MPUM 8641
(Y67/2). Blizanac, Illyrian.
Distances are in mm from

A Fig. 11

the umbo.

non 1933 Spiriferina ptychitiphila var. angusta - Milosavljevic:
207-208, pl.1, fig. 1.

1967 Koeveskallina cfr. palaeotypus - Casati & Gnaccolini: 127,
pl. 9, fig. 2.

1993 Mentzelia ptychitiphila - Tordan: pl. 1, fig. 10a-d.

Lectotype: Lectotype (Bittner 1890, pl. 33, fig. 18) selected by
Siblik (1988); housed in the Naturhistorisches Museum (Wien), NHM-
Nr.1885.D.3312.

Type locality: Schreyeralm, near Hallstatt (Austria).

Material: Sixty-eight specimens, mostly decorticated from
the following localities: Valenzana MPUM 8642; Viezzena (Trento):
MCP/1207-1355-1436-1642-1572-1805-1807-1869 -2064-2065-2066-
2067-2068-2084-2094-2196-2197-2198-2276-2500-4853-5083-5084-
5086-5087-5094-5095-5097/1-5101/5; Latemar MPUM 8657, MPUM
8658 (G444). Blizanac MPUM 8641, MPUM 8643, MPUM
8645MPUM 8646, MPUMS8732 (Y67); Studenkovic 1, MPUM 8730,
Studenkovic 2 MPUM 8731 Studenkovic 3 MPUM 8733; Nadosului
Valley (Persani Mountains, Rumania) MPUM 8640, 8647.

Description

External characters. Medium sized and biconvex
shell, from sub-pentagonal to sub-elliptical in outline.
Width exceeding length and maximum width occurring
at about 1/2 of the maximum length. Hinge narrow,

with rounded cardinal extremities, rarely forming an
obtuse angle. Uniplicate anterior commissure, with
rounded fold.

Ventral valve with medium sized umbo, fairly
long, pointed and weakly curved on the hinge. Concave
and apsacline interarea, with width about 1/4-1/5 of its
length; delthyrium open and high. Ventral sulcus semi-
circular in profile, starting near the umbo, larger and
deeper at the commissure.

Dorsal valve with fold, poorly elevated and
rounded in section. It may originate at the umbo, but
it is well developed only near the anterior margin.

Radial ornamentation consisting of 5-6 coarse ribs
in the anterior half of both valves. Very faint ribbing
may occur in the sulcus and on the fold. Growth lamel-
lae on both valves, denser near the anterior margin.
Micro-ornamentation usually not preserved due to dec-
ortication.

Internal characters (Fig. 11). Simply shaped and
strong median ventral septum. Well developed dental
plates formed by the fusion of adminicula and dental
flanges. Adminicula disappear at a distance of 0.5 mm.
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PLATE 6

Prychomentzelia ritensis n. sp. All specimens from the type area of Monte Rite, Bithynian or Pelsonian. Scale bar = 1 cm.

Fig. 1 - Specimen MPUM 8672 (G223/91), holotype; a- ventral, b- dorsal, c- anterior, d- posterior and e- lateral views.
Fig. 2 - Specimen MPUM 8675 (G223/2); a- ventral, b- dorsal, c- anterior, d- posterior and e- lateral views.

Fig. 3 - Specimen MPUM 8677 (G223/3); a- ventral, b- dorsal, c- anterior, d- posterior and e- lateral views.

Fig. 4 - Specimen MPUM 8674 (G223/125); a- ventral, b- dorsal, c- anterior, d- posterior and e- lateral views.

Fig. 5 - Specimen MPUM 8681 (G223/121), ventral valve.

Long dental flanges convergent to the ventral valve
floor. The secondary fibres of dental flanges are fused
to the median septum forming a medium sized spondy-
lium, sub-rectangular in shape. The septum protrudes in
the spondylial chamber only apically. Dorsal valve char-
acterized by a short myophragm.

Remarks. Bittner (1890) distinguished the vari-
eties amblyrbyncha (pl. 33, fig. 19) and angusta (pl.

33, fig. 20). The first one differs from the nominative
subspecies in its sub-elliptical outline, deeper median
sulcus, straighter ventral umbo and higher ventral inter-
area. The second one, angusta, has a smaller ventral
umbo, less curved on the hinge and less deep median
sulcus. Both are here considered as morphotypes of the
nominative species.

Kittl (1903, pl. 23, fig. 4) introduced the var. glo-
bulosa, characterized by a length exceeding width,
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greater thickness than the nominative species, ventral
umbo less curved on the hinge, sulcus less developed,
fold absent, and 8-9 costae on the anterior half of each
flank. Var. globulosa seems to be an independent taxon
whose rank needs to be established, but we do not have
material to decide. The specimen illustrated by Milo-
savljevic (1933) apparently lack lateral costae.

Occurrence and stratigraphical range. P, prychi-
tiphila is a species found in mud-free sedimentary fa-
cies, both in the Han Bulog facies, and in the internal
lagoon of the carbonate platforms, in the upper Anisian
and Ladinian of Italy, Austria, Bosnia, Hungary, and
Rumania.

Ptychomentzelia ritensis sp. nov.
Figs 21, 12; PL. 6, figs 1-5; App. 2, tab. 9

Type locality: Monte Rite (Cadore, Italy), locality G223, top-
most part of the Monte Rite Fm. ? Bithynian or lowermost Pelsonian
(Neri et al. 2007)

Material: 267 mostly decorticated specimens.

Etymology: Named after the main collecting locality, M. Rite.

Holotype: The holotype (MPUM 8672) is housed in the collec-
tions of the Museum of the Dipartimento di Scienze della Terra, Uni-
versitd degli Studi of Milan, Italy.

The specimens are collected from Monte Rite (G223) MPUM
8665, MPUM 8666, MPUM 8673, MPUM 8674, MPUM 8675, MPUM
8676, MPUM 8677, MPUM 8678, MPUM 8679, MPUM 8680, MPUM
8681, MPUM 8682, MPUM 8683, MPUM 8667 (peels) and (G460)

MPUM 8734. Specimens considered to be P. aff. ritensis were collected
in the level 1 of the Pra della Vacca/Kuhwiesenkopf (PZO 5754).

Diagnosis: Biconvex with transverse outline; fold and sulcus
variably developed. Faint radial ornamentation of costae at the anterior
margin. High and long dental flanges.

Description

External characters. Medium sized, biconvex
shell, with sub-elliptical outline. Width greater than
the length; maximum width at about 1/2 of the max-
imum length. Hinge narrow; cardinal extremities
weakly angular (obtuse angle), sometimes winged.
Anterior commissure uniplicate with rounded fold.
Ventral umbo well developed, pointed and curved on
the hinge. Well developed ventral interarea, concave
and apsacline. Delthyrium wide about 1/3 of the inter-
area. Median sulcus variably deep, semicircular in sec-
tion, beginning at about 1/4-1/5 of the maximum length
of the valve; in some specimens it is gently plicate. Dor-
sal umbo very well developed and rather straight. Fold
rounded and variably developed.

Very faint radial ornamentation consisting of
costae near the anterior margin; usually they are not
preserved due to decortication, except for the holotype
(MPUM 8672). Growth lamellae from 5 to 7 in number.

Internal characters. (Fig. 12). Simply shaped med-
ian ventral septum. Well developed dental plates formed
by the union of adminicula and dental flanges. Admini-
cula disappear at a distance of 2-3 mm from the umbo.
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High and long dental flanges slightly divergent from the
valve floor posteriorly. Small sized apical spondylium,
sub-rectangular in shape. Septum protruding into the
spondylial chamber only apically. Dental flanges loos-
ing contact with the median septum at a distance of 4-5
mm from the umbo, disappearing at about 7 mm.

Dorsal valve with large ctenophoridium, rather
loose articulation, and short myophragm.

Intraspecific variability. The intraspecific variabil-
ity is observed in the anterior commissure, strongly uni-
plicate in some specimens, very weakly in others and
consequently in the height of the fold. The sulcus is
more or less deep.

Remarks. Ptychomentzelia ritensis is similar to
Mentzelia mentzeli (Dunker, 1851). The former has a
larger size, is more transversally elongated, has higher
ventral and dorsal interareas, a deeper sulcus, a better
developed fold and a more strongly uniplicate anterior
commissure. However, it is not always obvious to dis-
tinguish the two species.

The internal characters are instead rather differ-
ent. P ritensis has dental plates which grow indepen-
dently from the adminicula and are divergent from the
ventral valve floor. The dental flanges are well devel-
oped and they are in contact with the median septum

forming a larger and higher spondylium. This new spe-
cies could have affinities with Spriferina (Mentzelia)
Mentzelii var. dinarica Bittner, 1903, based on its gen-
eral shape and dental plates, as described by Bittner
(1903, p. 602, fig. 11).

Occurrence and stratigraphical range. P, ritensis
occurs in the Bithynian/ Pelsonian of M. Rite in Dolo-
mites. The species seems to prefer mud-free bottoms or
even rocky bottoms, because it is frequently found in
fissure fillings.

Acknowledgements. We are indebted with Andrea Tintori, Mi-
lano, who provided specimens from Val Meria, the curator of the Mu-
seo Civico di Predazzo, dr. Elio Dellantonio, for loan of specimens
from the Dolomites. We acknowledge the curators of the Geologisches
Bundesanstalt Museum and the Naturhistorisches Museum Wien, the
Bayerische Staatsammlungen, Miinchen for the loan of types and to-
potypes. A. Rizzi, CNR Milano, patiently helped with the SEM ana-
lyses, Cristina Lombardo and Gabriele Pezzi helped with the image
processing. We also would like to remember the late Riccardo Assereto
and Dan Patrulius, who collected and gave to MG a number of speci-
mens here described. We discussed a first draft of this paper with Milos
Siblik (Prague) and the draft was later reviewed also by M. Sandy
(Dayton), O. Manceiiido (Buenos Aires) and the late H. Brunton (Lon-
don). Final reviews were by M. Siblik (Prague), J. Pilfy (Budapest), and
L. Angiolini (Milano).

We benefited from their suggestions, but the responsibility is
obviously our.

REFERENCES

Angiolini L. (1993) - Ultrastructure of some Permian and
Triassic Spiriferida and Athyridida (Brachiopoda).
Riv. It. Paleont. Strat., 99: 283-306.

Arthaber G. (1906) - Die Alpine Trias des Mediterrange-
bietes. In: Frech E. (Ed.) - Lethaea Geognostica, II,
Das Mesozoicum I (3): 224-391, 417-472.

Arthaber G. (1914) - Die Trias von Bithynien (Anatolien).
Beitr. Palaont. Geol. Osterr.-Ungarns Orients, 27: 85-
206.

Assereto R. (1972) - Notes on the Anisian biostratigraphy of
the Gebze Area (Kockeli Peninsula, Turkey). Zeiz.
Deutsch. Geol. Ges., 123(2): 435-444.

Assereto R. (1974) - Aegean and Bythynian: Proposal for
two new Anisian substages. Ost. Akad. Wissen. Erd-
wiss. Kom., 2: 23-39.

Assmann P. (1937) - Revision der Fauna der Wirbellosen der
oberschlesischen Trias. Abh. Preuss. Geol. Land., 170:
1-134.

Bechstaedt T. & Brandner R. (1970) - Das Anis zwischen St.
Vigil und dem Hohlensteintal (Pragser- und Olanger
Dolomiten, Sidtirol). Festb. Geolog. Inst., 300-]Jabr-
Feir. Univ. Innsbruck, 9-103.

Bittner A. (1890) - Brachiopoden der alpinen Trias. K.-K.
Geolog. Reichs. Abb., 14, 325 pp.

Bittner A. (1892) - Brachiopoden der Alpinen Trias. Nach-
trag I. K.-K. Geolog. Reichs. Abb., 17: 1-40.

Bittner A. (1899) - Trias Brachiopoda and Lamellibranchiata
in Himalayan Fossils. Paleontologia Indica, 15, 3(2):
1-143.

Bittner A. (1901) - Lamellibranchiaten aus der Trias des
Bakonyer Waldes. Res. Wissen. Erfor. Balatonsee,
Band I, Teil I, Palaeont. Anb.: 1- 107.

Bittner A. (1903) - Brachiopoden und Lamellibranchiaten
aus der Trias von Bosnien, Dalmatien und Venetien.
K.-K. Geolog. Reichs. J., 52(3-4): 495-643.

Blendinger W., Parow A. & Keppler F. (1984) - Palaeogeo-
graphy of the Cernera-Piz del Corvo area (Dolo-
mites/Italy) during the Upper Anisian and Ladinian.
Geologica Romana, 21: 217-234.

Boeckh J. (1873) - Die geologischen Verhaltnisse des Sudli-
chen Teiles des Bakony. Mitt. Jahrb. K. Ungar. Geo-
log. Anst., 2-3: 1-180.

Calzada S. & Gaetani M. (1977) - Nota paleoecologica sobre
M. Mentzelii (Brachiopoda, anisiense, catalanides).
Cuad. Geol. Iberica, 4: 157-168.

Carter J.L., Jonhnson J.G., Gourvennec R. & Hon H.E
(1994) - A Revised classification of the Spiriferid Bra-
chiopods. Ann. Carnegie Mus., 63(4): 327-374.

Carter J.L. (2006) - Pennospiriferinoidea, Spiriferinoidea. In:
Williams A., Brunton C.H.C., Carlson S.J. et al 45
authors - Treatise on Invertebrate Paleontology Part
H, Brachiopoda, 5: 1910- 1943.



188 Gaetani M. & Mantovan: N.

Casati P. & Gnaccolini M. (1967) - Geologia delle Alpi Or-
obie Occidentali. Riv. It. Paleont. Strat., 73: 26-162.

Dagys A.S. (1963) - Upper Triassic Brachiopods in the South
of the U.S.S.R. Nauka. English Translation, 1965 - Ed.
Natural Lending Library, Boston. 1965, 387 pp.

Dagys A.S. (1965) - Triassic Brachiopods from Siberia. Nau-
ka, Moskva, 186 pp. [In Russian].

Dagys A.S. (1974) - Triassic Brachiopods (morphology, clas-
sification, phylogeny, stratigraphical significance and
biogeography). Nauka, Novosibirsk, 378 pp. [In Rus-
sian].

Dagys A. S. (1996) - Remarks on the classification of punc-
tate Spiriferids. In: Copper P. & Jin J. (Eds) - Brachio-
pods: 89-93. Balkema, Rotterdam.

De Lorenzo G. (1896) - Fossili del Trias medio di Lagone-
gro. Palaeontographia Italica, 2: 113-148.

De Toni A. (1912) - Brachiopodi della zona a Ceratizes tri-
nodosus di Monte Rite in Cadore. Mem. Ist. Geol. R.
Univ. Padova, 1: 317-351.

De Zanche V., Franzin A., Gianolla P. & Siorpaes C. (1992) -
The Piz da Peres Section (Valdaora-Olang, Pusteria
Valley, Italy): a reappraisal of the Anisian stratigraphy
in the Dolomites. Ecl. Geol. Helvetiae, 85: 127-143.

Diener C. (1920) - Fossilium Catalogus; I, Animalia pars 10,
Brachiopoda triadica, pp. 1-108, Berlin.

Dunker W. (1851) - Ueber die im Muschelkalk von Obers-
chlesien bis jetzt gefundenen Mollusken. Palaeonto-
graphica, 1: 283-310.

Fantini Sestini N. (1988) - Anisian Ammonites from Gebze
area (Kockaeli Peninsula, Turkey). Riv. It. Paleont.
Strat., 94: 35-80.

Farabegoli E. & Guasti M. (1980) - Anisian lithostratigraphy
and palaeogeography of Mt. Rite (Cadore, southeast-
ern Dolomites). Riv. It. Paleont. Strat., 85: 909-930.

Gaetani M. (1969) - Osservazioni paleontologiche e strati-
grafiche sull’Anisico delle Giudicarie (Trento). Riv. It.
Paleont. Strat., 75: 469-546.

Gaetani M., Courel L., Arche A., Warrington G., Geluk M.,
Beutler G., Szulc J., Lozowski V., Sandulescu M., Se-
ghedi A., Zagorchev L., Budurov K., Nikishin A., Na-
zarevitch V., Bolotov S., Kukhtinov D.A., Zhidovinov
S., Poisson A., Mouty M., Hirsch F, Vaslet D., Le
Metour J., Ziegler M. & Abbate E. (2000) - Early
Ladinian paleogeographic map. In: Dercourt J., Gae-
tani M. & Vrielynck B. (Eds) - Peri-Tethys Atlas and
Explanatory Notes: 32-40. CCGM/CGMVW, Paris.

Tordan M. (1993) - Triassic brachiopods of Romania. In:
Palfy J. & Vorés A. (Eds) - Mesozoic Brachiopods
of Alpine Europe: 49-58. Hungarian Geological So-
ciety, Budapest.

Kittl E. (1903) - Geologie der Umgebung von Sarajevo.
Jarbb. Geolog. Reich., 53: 516-748.

Kustatscher E. & Roghi G. (2006) - Anisian palynomorphs
from the Dont Formation of Kithwiesenkopf/Monte
Pra della Vacca section (Braies Dolomites, Italy). Mi-
cropalacontology, 52(3): 223-244.

Leonardi P. (1967) - Le Dolomiti. Geologia dei Monti tra
Isarco e Piave, vol. 1., 552 pp.

Loretz H. (1875) - Einige Petrefakten der alpinen Trias aus
dem Sudalpen. Z. Dent. Geolog. Gesell., 27(4): 784-
841.

Mantovani N. (2001) - Spiriferida e Athyridida (Brachiopo-
da) del Triassico medio e superiore. Ph.d. Disserta-
tion, Universita di Milano, 347 pp., 46 pls.

Mantovani N. (2002) - The genus Tetractinella Bittner, 1890:
morphology, ultrastructure and 3D reconstruction.
Riv. It. Paleont. Strat., 102(1): 37-50.

Martelli A. (1904) - 1I livello di Wengen nel Montenegro
meridionale. Boll. Soc. Geol. It., 23: 323-360.

Martelli A. (1906) - Contributo al Muschelkalk superiore del
Montenegro. Palaeontographia Italica, 12: 1-55.

Milosavljevic M. (1933) - Srednji Trijas na Jadovnikn (Stare
Rashka). Ann. Géol. Pen. Balkan., 11(2): 206-213.

Milosavljevic M. (1935) - Prilag za poznavanje Stare Raske,
Brahiopodska fauna srednjeg trijasa sa Zara juzno ad
Sjenice. Ann. Geéol. Pen. Balkan., 12(2): 271-274.

Mutschlechner C. (1932) - Geologie der St. Vigiler Dolomi-
ten. Jahrb. Geolog. Bundes., 84: 215 pp.

Neri C., Gianolla P, Furlanis S., Caputo C. & Bosellini A.
(2007) - Note Illustrative della Carta Geologica d’Ita-
lia 1: 50.000. Foglio 029 - Cortina d’Ampezzo,
APA.T. SystemCart, Roma, 200 pp.

Nicora A. (1977) - Lower Anisian platform-conodonts from
the Tethys and Nevada: taxonomic and stratigraphic
revision. Paleontographica, A, 157: 88-107.

Pélfy J. (1986) - Balaton-felvidéki kozépsd-tridsz brachiopo-
da faunédk vizsgilata. [Investigations on Middle Trias-
sic brachiopod faunas from the Balaton Highland
(Transdanubian Central Range, Hungary)]. Osleny-
tani Vitdk (Discussiones Palaeontologicae), 33: 3-52
[In Hungarian with English summary].

Pélfy J. (2003) - The Pelsonian brachiopod fauna of the
Balaton Highland. In: Voros A. (Ed.) - The Pelsonian
Substage in the Balaton Highland (Middle Triassic,
Hungary). Geolog. Hung., Ser. Palaeont., 55: 139-158.

Pantic S. (1958) - Brachiopodenfauna aus dem Bjelasica-Ge-
birge (Montenegro). Vesnik Zadova geolog. geofiziki
Inst., 16: 57-76 [In Serbo-Croatian].

Patrulius D., Popescu 1., Mirauta E. & Georghian D. (1996)
- The klippen of the Persani Mountains (East Car-
pathians). Mem. Inst. Géol. Geoph., 36: 31-52.

Philippi E. (1895) - Beitrag zur Kenntniss des Aufbanes und
der Schichtenfolge in Grignagebirge. Zeit. Deut. Geol.
Gesell., 47: 665-734.

Philippi H. (1904) - Palaeontologisch-geologische Untersu-
chungen aus dem Gebiet von Predazzo. Zeit. Dent.
Geol. Gesell., 46: 1-98.

Pia J. (1937) - Stratigraphie und Tektonik der Pragsen Do-
lomiten in Sidtirol. A. Weger Ed., Brixen, 248 pp.

Salomon W. (1895) - Geologische und palaeontologische
Studien uber die Marmolata. Palaeontographica, 42:
1-210.

Siblik M. (1970) - Osservazioni nomenclaturali su “Spirife-
rina Koveskalliensis® Brachiopodo medio-triassico.
Riv. It. Paleont. Strat., 76: 347-349.

Siblik M. (1972) - Spiriferidni a terebratulidni ramenonozci
Anisu slovenského Krasu [Anisian Spiriferida and



Middle Triassic Brachiopoda from Alpine and Mediterranean areas 189

Terebratulida from the Slovak Karst region]. Geolo-
gické Prace, 59: 179-202.

Siblik M. (1988) - Brachiopoda Triadica. Catalogus Fossi-
lium Austriae, Vc 2a: Brachiopoda Mesozoica, 1-131.

Siblik M. (1991) - Triassic Brachiopods from Aghdarband
(NE-Iran). Geol. Bundes. Abh., 38: 165-174.

Siblik M. (1994) - The Brachiopod Fauna of the Wetterstein
Limestone of the Raxalpe (Austria). Jabrb. Geol.
Bund., 137(2): 365-381.

Siblik M. (2001) - Brachiopoda mesozoica a) Brachiopoda
triadica - Supplementum. Catalogus Fossilium Aus-
triae. V. Osterr. Akad. Wissen. Wien, 45 pp.

Siblik M. (2010a) - Catalogue of the Triassic and Lower
Jurassic Brachiopod Holotypes of Alexander Bittner
in the Collections of the Geological Survey of Aus-
tria. Jabrb. Geol. Bund., 150(1+2): 299-314.

Siblik M. (2010b) - Catalogue of the Triassic and Lower
Jurassic Brachiopod Holotypes (excl. Bittner) in the
Collections of the Geological Survey of Austria. Abb.
Geol. Bundes., 65: 65-75.

Suess E. (1855) - Uber die Brachiopoden der Hallstitter
Schichten. Denkschr. k. Akad. Wiss., math.-naturwiss.,
9(2): 23-32.

Stur D. (1865) - Uber die Formationen des bunten Sand-
steines und des Muschelkalkes in Oberschlesien und
thre Versteinerungen von Herrn Dr. phil. Heinrich
Eck. Verh. K. k. Geol. Reichs.: 242-248.

Sucic-Protic Z. (1963) - Les Brachiopodes des Dinarides-
Montagne Kovac. Ann. Geol. Pen. Balk., 30: 59-62.

Sun D.L. (1981) - The Mesozoic brachiopods of Xizang. In:
The Palacontology of Xizang, Book III: 177-260 [In
Chinese with English summary].

Tommasi A. (1894) - La fauna del calcare conchigliare
(Muschelkalk) di Lombardia. Ed. Tipografia e legator-
ia cooperativa, Pavia, 168 pp.

Torti V. & Angiolini L. (1997) - Middle Triassic Brachiopods
from Val Parina, Bergamasc Alps, Italy. Riv. It. Pa-
leont. Strat., 103: 149-172.

Toula F (1896) - Eine Muschelkalkefauna am Golfe von
Ismid in Kleinasien. Beitr. Palaeont. Geol. Oest.-
Ung. Orients, 10: 153-186.

Ulrichs M. (1994) - Trachyceras Laube (Ammonoidea) aus
dem Unterkarn (Obertrias) der Dolomiten (Italien).
Stuttg. Beutr. Natur., B, 217: 1-55.

Vords A. (1993) - Redefinition of the Reitzi Zone as its type
region (Balaton area, Hungary) as the basal zone of
the Ladinian. Acta Geol. Hung., 36: 15-38.

Voros A. & Palfy J. (1989) - The Anisian/Ladinian boundary
in the Vaszoly section (Balaton Highland, Hungary).
Fragm. Miner. Palaeont., 14: 17-27.

Wilckens R. (1909) - Palacontologische Untersuchung tria-
discher Faunen and der Umgebung von Predazzo in
Sudtirol. Verh. Heidelberg Naturh.-Med. Vereins, 10:
81-231.

Williams A., Rowell A.J., Muir-Wood H.M., Pitrat C.W.,
Schmidt H., Stehli EG., Ager D.W.,, Wrigth A.D.,,
Elliot G.FE,, Amsden T.W., Rudwick M.J.S., Hata, K.,
Biernat G., McLaren D.J., Boucot A.J., Johnson ].G.,
Staton R.D., Grant R.E. & Jope H.M. (1965) - In:
Moore R.C. (Ed.) - Treatise on Invertebrate Paleon-

tology. Pt. H: Brachiopoda, H1-H927, Geological So-
ciety of America, Univ. Kansas Press, Lawrence, Kan-
sas.

Williams A., Brunton C.H.C., Carlson S.J. et 43 al. (1997) -
In: R.L. Kaesler (Ed.) - Treatise on Invertebrate Pa-
leontology. Pt. H: Brachiopoda revised, 1, H1-H538.
Geological Society of America, Univ. Kansas Press,
Lawrence, Kansas.

Yang Z.Y. & Xu G.Y. (1966) - Triassic Brachiopods of Cen-
tral Gueizhou (Kueichow) Province, China [English
summary]: 93-122, 148 pp.

Appendix 1 - List of the fossil localities

Grigna meridionale

o Canalone Porta. On the northern side of the gully, at 1470 m
a.s.l,, 1.5 m above the first layer very rich in crinoid ossicles (G133). K.
koeveskalyensis. Age: latest Pelsonian or earliest Illyrian.

o Val Tesa (= Val Monastero in the Colonghei area). From the
trail to Rif. Rosalba, about 20 m above the trail along the gully at 1210
m a.s.l,, a section in the Banco a Brachiopodi is productive in fossils,
mostly at 2 m from the base, very rich in crinoid ossicles (specimens N
followed by a number): K. koeveskalyensis. Age: latest Pelsonian or
earliest Illyrian.

o Val Meria. Along the creek, on the right hydrographic side at
¢ 600 m a.s.l., a short section in the topmost Banco a Brachiopodi and a
marginal facies of the Prezzo Limestone was measured. Brachiopods
are very difficult to be extracted. Instead in large boulders of this
horizon, some 50 m downslope on the left side of the creek, were
collected (samples T, TB, NA): M. ampla, K. koeveskalyensis, Tethy-
spira sp. ind. Age: most probably basal Illyrian.

Grigna settentrionale

o Valle dell’Acqua Fredda. In along the old mule-track from
Pasturo to Pialeral, on the right side of the Acqua Fredda creek crops
out the “Banco a Brachiopodi”, topmost part of the Angolo Fm., late
Pelsonian in age. A few tens of m above the bridge, in the overlying
basal part of the Prezzo Limestone (N/116). K. koeveskalyensis. Age:
latest Pelsonian or basal Illyrian.

e Foppa della Lanca. The trail from Baita Amalia to Baita dello
Scudo crosses a trench at c. 1570 m, carved in a detachment niche of a
landslide. In the Prezzo Limestone, c. 15 m above the base of the unit,
immediately below the trail (G 126, G130): K. koeveskalyensis. Age:
lyrian.

o Val Suella. To the east of Introbio on the left side of the
gulley of Val Suella, at 1010 m a.s.l, in the basal part of the Prezzo
Limestone, in a bed rich in crinoid ossicles (specimens N followed
by a number): K. koeveskalyensis. Age: latest Pelsonian or basal Ill-
yrian.

Valenzana

Prezzo Limestone, Illyrian. The locality was described by Ca-
sati and Gnaccolini (1967, p. 72) where the specimen of P. prychitiphila
was figured as K. cf. palaeotypus. Here refigured. Age: Illyrian?

Valli Giudicarie

All the samples were collected in the topmost part of the An-
golo Fm. late Pelsonian in age. The levels with M. judicarica seems to
lie few m below the levels with M. mentzeli, which are usually richer in
clay and silt.

o Peschiera 1 (G45) described in Gaetani (1969, p. 526) M.
judicarica;
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o Peschiera 2 (G48), below the road, 100 m to NE of the pre-
vious locality, stratigraphically above the previous sample: M. mentzeli.

e Peschiera 3 (G 49) 10 m below the bridge on the creek Re-
vegler: M. judicarica.

o Frugone (G50), along the trail Frugone-Praso 200 m to the
SSW of the bridge of Frugone: M. mentzeli.

e Dosso della Croce. At about 900 m to SSE of the Dosso dei
Morti top, on the eastern slope of the Dosso della Croce at 1850 m
a.s.l., in the transitional beds between Calcare di Dosso dei Morti and
Calcare di Prezzo (G83): M. mentzeli.

Monte Rite

De Toni (1912) first studied the area. MG made extensive col-
lections in the 70’s. A general picture of the stratigraphy is given in
Farabegoli and Guasti (1980), where also some brachiopod identifica-
tions made by MG are reported. There are two brachiopod assem-
blages. The first is preserved in fissure fillings and lenses in the top-
most part of the Upper Serla Fm. (in the new geological map Foglio
Cortina 1:50.000, the new term Fm. di M. Rite is introduced, P. Gia-
nolla, pers. comm., 2002; Neri et al. 2007). They are: fissure filling on
the wall on the corner of the west back side of the eastern building just
below the summit ridge, light grey encrinitic limestone (G223): P
ritensis, K. koeveskalyensis, K. pannonica, D. palaeotypus. A neptunian
dike, cutting the previous ones, with yellowish cement (G460) K. pan-
nonica, D. palaeotypus. Age: Pelsonian according to Farabegoli &
Guasti (1980), Bithynian according to Neri et al. (2007). At the top
of the M. Rite Fm., in the transgressive level 30 cm-thick at the base of
the Dont Fm., along the flat trail on the ridge (G54) K. koeveskalyen-
sis. Age: Pelsonian.

Valle Agordina

Along the gully open above the trail between Eli Vaiombel and
Casere Rovinaz, at about 1325 m a.s.l., about 65 m above the base of the
Dont Fm., (sample CF 69bis): M. judicarica.

Cernera

Section Rio Stretto, south face of M. Verdal. Dont Fm., 28 m
below the top of the unit, making contact with the Cernera Dolomite
(sample P54), D. palaeotypus. More details of the stratigraphy in Blen-
dinger et al. (1984). Age: late Pelsonian.

Latemar

Cima orientale del Latemar (Latemar OstGipfel). The locality
was studied by Philippi (1904) and Wilkens (1909). 10 m below the top
of the mountain northwards, before to cross a volcanic dyke in light
brown dolomitic limestone which is the topmost part of the Latemar
Limestone, Ladinian, Gredleri Zone (G444) P. prychitiphila.

Viezzena

The area was studied by Philippi (1904). Along the main ridge
of the mountain to the north of the top at 2465 m a.s.l, (G450) D.
ampla. To the north of this point the curator of the Museo Civico di
Predazzo, dr. E. Dellantonio collected P. prychitiphila (samples MCP).
Age: latest Anisian or early Ladinian.

Val Badia (Abteital)

Along the Rugiald creek on the E side of the M. Croce di Rid,
in a horizon of 8.5 m of pink dolomitic marls, below the Contrin
Dolomite (G67) K. koeveskalyensis. Age: latest Pelsonian or basal Ill-
yrian. More details in Mutschlechner (1932).

Braies Dolomites

The Braies Fm. is rich in brachiopods in several levels. The
Anisian stratigraphy has been studied by Pia (1938), Bechstidt and
Brandner (1970), De Zanche et al. (1992). Palynology has been studied
by Kunstatcher & Roghi (2006). We collected Mentzelioids from three
sections in the unit, which received different names: Pragser Sch. (Pia
1938), Recoaro Fm. (De Zanche et al. 1992) and Dont Fm. (Kunstatcher
& Roghi 2006). Age for all the levels: Pelsonian; perhaps the topmost
one enters in the Illyrian.

o Pra della Vacca (Kuhwiesenkopf). Some 200 m to the west of
the top, a deep gully is carved on the northern side of the mountain.
On the rounded ridge and along strike in grey amalgamated nodular
limestone rich in crinoid ossicles were collected the specimens PZO
5670 to 5712 of D. palaeotypus and the specimens PZO 5648 to 5657,
plus PZO 5671 of M. mentzeli, (G351) (G465). This is most probably
the locality where Loretz (1875) collected his fauna. Most probably
corresponds to the brachiopod level 4 of Bechstidt and Brandner
(1970). In the section downwards, M. mentzeli occurs in several levels,
at -23 m (G349) (= level 3 of Bechstidt and Brandner 1970) (PZO
5760) and 105 m below (G 346) (PZO 5757, PZO 5758) (= level 2 of
Bechstidt and Brandner (1970). In the level 1 of Bechstadt & Brandner
(1970) together with M. mentzeli (PZO 5753) and D. palacotypus
(PZO 5754) also Ptychomentzelia aff. ritensis was collected (PZO
5755-5756). Other specimens of the two species were collected in
the debris (MPUM 8720).

o Cima dei Colli Alti (Hochalpenkopf). In the eastern gully on
the northern side of the mountain at ¢ 1870 m PZ 5714 to PZO 5727
(G479) M. mentzeli. D. palacotypus PZO 5728 to PZO 5752 (G482)
about 30 m above the previous sample, directly correlatable to the level
G351-465.

o Col Vallaccia. In 1972 R. Assereto collected tens of M. ment-
zeli MPUM 8729, sample (72/33)

Soingrat

The type area of Mentzelia ampla and Paramentzelia fraasi was
sampled by MG in 1975. From the calcareous layer cropping out in
near vertical position, within the Partnach Schichten, some 30 m above
its base against the Wetterstein Kalk, D. ampla and P. fraasi were col-
lected in situ (G882), D. ampla collected in debris(G883). Ulrichs
(1994) more recently reconsidered the area. Age: Ladinian.

Sarajevo area (Trebevic)

On the slope of M. Trebevic towards Sarajevo, with bedding
often parallel to the slope, it crops out the Anisian succession with
whitish massive limestone below and pink well bedded nodular lime-
stone above (Han Bulog Limestone). In between, it may occur a
breccia level, with block up to 1 m of size of whitish limestone and
matrix made by red micrite, in which brachiopods may be abundant.
From this horizon, MG collected fossils in 1966, in the localities here
described.

o Studenkovic 1 (Y51) immediately above the village: P. ptychi-
tiphila.

o Studenkovic 2 (Y54) to the W of the previous one, stratigra-
phically 2 m above: P. prychitiphila.

o Studenkovic 3 (Y55) 1080 m of altitude, above the highest
house of the village: P. ptychitiphila.

o Blizanac (Y67). Above the village of Blizanac, at 1225 m a.s.l.
on the W corner of a fenced cultivated field: P. ptychitiphila. Brachio-
pods are preserved in the red matrix of the breccia.

Persani Mountains

In 1971 the late Dan Patrulius gave as gift to MG specimens
from the Anisian of the from the Persani mountains, particularly from
the area to the east of Cuciulata. From the Nadasolui valley, but with-
out further precisions, originate K. koeveskaliensis and P. ptychitiphila.
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Age: Anisian. Further information on the Mnt. Persani stratigraphy in
Patrulius et al. (1996).

Gebze

The section of Gebze (= Dil-Iskilessi) in Turkey near Istanbul,
was measured and sampled by the late R. Assereto in 1969 and 1971 and
described by Assereto (1972, 1974), Nicora (1977), and Fantini Sestini
(1988). It is the type locality of P. propontica. Specimens were collected
from the level 3 T9 1 spec.; T13 1 spec.; level 4 T140 (1 spec.); level
5 {T14 1 spec.; T15 3 spec.; T17 3 spec.; T22 7 spec.; T23 12 spec.; T28 1
spec.; T35 1 spec.; T36 4 spec.; T55 1 spec.; T56 4 spec.; T57 1 spec.;
T141 1 spec.; level 6 : T29 4 spec.; T33 1 spec.; T75 2 spec.; T108 1 spec.;
T123 1 spec.; T125 1 spec.; T126 1 spec.; T152 2 spec.; T162 1 spec;
T198 1 spec.; level 7: T53 1 spec.; T76 2 spec.; T97 2 spec.; T129 1 spec.;
T163 3 spec.; level 8: T63 1 spec.; T64 1 spec.). Age: Bithynian, with few
specimens collected in the basal Pelsonian (T63 and T64). Outside the
section: T217, T303, T305 collected from a trench near Ekishehir.In the
pink limestone, about 16 m below the transgressive Cretaceous layers,
K. koeveskalyensis (T282), age Pelsonian/Illyrian.

Appendix 2 - Dimensions

Abbreviations. All measurements are expressed in millimetres
(mm): L: maximum length of shell; W: maximum width of shell; Th:
thickness of shell; hl: hinge length; sW: sulcus width; fW, fold width; ih:
ventral interarea height.

The specimens are identified with the Museum catalogue num-
ber: MPUM for Milano University museum, PZO for Bolzano Nat-
urmuseum, MCP for Predazzo Museum and when possible by the field
sample number.

Specimen L W | Th | hl | sW | ih

IPZO 5716 G479/1 12.8 | 143 | 89 58 | 2.6
PZO 5717 G479/2 103|121 75 | 6.8 | 48 | 2.3
PZO 5715 G479/3 151157 | 164 | 84 | 6.9

PZO 5718 G479/4 1221151 (106| 83 | 74 | 2.3
PZO 5719 G479/5 15.5|16.6 | 10.5 | 10.2 32
PZO 5663 G479/7 174 | 157 | 11.1 | 104 | 7.1

IPZO 5665 G479/9 9.6 [129| 7.1 | 81 | 57 | 22
IPZO 5723 G479/10 10 7.1 4.8 |2.35
IPZO 5724G479/11 8.2

IPZO 5726 G479/13 144 | 142 | 13.4

IPZO 5649 G465/7 1721164 (174 92 | 7.7 | 29
IPZO 5652G465/8 1351128 | 8.1 23
IMPUM 8633 G48/2 12.4

IMPUM 8633 G48/8 7.8

IPZO 5658 G346/1 115126 | 7.7 | 6.6 24
IPZO 5650 G346/2 18.1 | 16.4 | 12.3 7.2

IPZO 5659 G346/3 165(12.1 (109 | 6 | 3.5
IPZO 5713 FMA/42 16.1 | 16.7 | 10.8 7.6 | 2.6

Tab. 1 - Mentzelia mentzeli (Dunker, 1851).
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Specimen L W | Th hl | Ws

MPUM 5030 G45/1 21.25|20.65 | 14.25
MPUM 5030 G45/2 254 (233 |17.25
MPUM 5030 G45/3 26.3 | 25.7 [17.15
MPUM 8628 G45/4 26.5 [25.85|17.15
MPUM 8627 G45/5 29.4 (28.15] 233
MPUM 5030 G45/6 29.1 [28.35|24.15
MPUM 5030 G45/7 32.65| 29

MPUM 5030 G45/8 31.6 |27.65(24.45
MPUM 5030 G45/1bis | 25.5 | 24.1 | 17.3

Tab. 2 - Mentzelia judicarica (Bittner, 1890).

Specimen L W | Th hl fW | ih
IMPUM 8656 G883/1 21 14 12 5
IMPUM 8663 G883/2 32 | 20 16 6
IMPUM 8660 TB1/3 2351 29 | 163|178 157 | 3.9
IMPUM 8664 TB1/10 243 1246 | 18 [ 124|121 | 42
IMPUM 8661 TB1/18 18.2 11.9 3.2
MPUM 8661 T/1 17.1 | 16.7 | 11.2 | 8.7 6 2.7
IMPUM 8661 T/2 27 14.9 4.7

Tab. 3

- Mentzelia ampla (Bittner, 1890).
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Specimen L W | Th hl ih
IMPUM 8699 G130/17 13 13 9 8
IMPUM 8699 G130/18 14 | 1251 95
IMPUM 8700 G133/5 13 13 10
IMPUM 8700 G133/6 13 9 7.5
IMPUM 8700 G133/9 12 9 2
IMPUM 8700 G133/11 135 13 8 8 2
IMPUM 8700 G133/12 8 8 3
IMPUM 8700 G133/14 12 7
IMPUM 8700 G133/15 12 7 7 2
IMPUM 8700 G133/18 6
IMPUM 8701 G54/7 9 10 6
IMPUM 8705 N/31 8 8.5 5
IMPUM 8711 N/35 145 | 145 | 10.5
IMPUM 8705 N/41 10 | 11.5 7
IMPUM 8705 N/42 9 10 6
IMPUM 8705 N/44 125 7
IMPUM 8705 N/47 11 12 | 65 | 85
IMPUM 8705 N/49 10 11 6
IMPUM 8704 N/51 7.5 8 4.5 5
IMPUM 8706 N/54 12 12 8
IMPUM 8708 N/57 13 14 | 95 3
IMPUM 8705 N/60 15 | 10.5
IMPUM 8705 N/73 11 13 8
MPUM 8705 N/77 12 | 125 8
IMPUM 8705 N/80 11.5] 12.5
IMPUM 8705 N/117 15 14 10
MPUM 8705 N/118 12 12 8
IMPUM 8705 N/121 115|115 | 8 7 2
IMPUM 8705 N/123 10 12 7 9 2
IMPUM 8705 N/124 13 8 8 2
IMPUM 8705 N/125 7 7 2
IMPUM 8705 N/126 125 | 13 8 9
IMPUM 8713 N/127 13 13 10 7
IMPUM 8706 N/128 145|145 10
IMPUM 8706 N/86 11
IMPUM 8706 N/91 10.5 7 2
IMPUM 8706 N/93 11 12 7 6
IMPUM 8706 N/95 14 | 85 9 2
IMPUM 8712 N/96 10 11 7 6 2
IMPUM 8706 N/98 9 5.5 6
IMPUM 8706 N/99 11 12 7 6.5
IMPUM 8706 N/101 10 10 6
IMPUM 8706 N/102 11 | 115 6.5 7 2
IMPUM 8706 N/103 10.5 | 11 7 6.5
IMPUM 8706 N/104 10 6.5

MPUM 8706 N/105 1.5 | 12 8

MPUM 8706 N/106 10 6

MPUM 8705 N/109 13 13 9 8.5

MPUM 8706 N/111 13 | 145 9 9 2.5

MPUM 8706 N/112 15 15 10 9 3.5

MPUM 8705 N/113 125 ] 13 9.5

MPUM 8713 N/114 13 13 9 3

MPUM 8706 N/115 13.5 | 14.5 9 2

MPUM 8707 N/116 14 9 2.5

MPUM 8687 N/107 11.5] 13 9 4

MPUM 8687 N/110 15 15 | 11.5 5

MPUM 8737 G460/153 8 10 7 6 35

MPUM 8737 G460/56 10.5 | 11.7 7 6 4
Tab. 4 - Koeveskallina koeveskalyensis (Stur, 1865).

Specimens L w Th hl sW ih

IMPUM G460/79 172 | 164 | 142 | 119 3 43
IMPUM G460/130 >15 4.7 6.6
IMPUM G460/26 |>17.6| >20 8.3 4.5 5.2
IMPUM G223/223 |>14.5|>17.6 >15.1| 3.6 | 5.1
Tab. 5 - Koeveskallina pannonica (Bittner, 1890).




Tab. 6

- Dagyssia palaeotypus (Loretz, 1875).

Middle Triassic Brachiopoda from Alpine and Mediterranean areas 193

Specimen L W [ Th | hl | sW | ih Specimen L W | Th | hl | sW | ih
PZO 5687 G465/7 17.50 [16.50 |[12.00 MPUM 8617 T17/11 12 [135] 9 2
G 465/8 13.50 [13.00 | 8.00 MPUM 8617 Tl4a 13 | 14 | 115] 9
MPUM 8726 Ferr | 16.00 [17.00 | 12.00 | 11.00 2.50 IMPUM 8617 T22/1 11| 13| 8 |85
IMPUM 8726 Ferr 2 14.00 [15.00 | 8.00 | 9.00 3.00 IMPUM 8617 T22/8 81 | 81 | 45
IMPUM 8726 Ferr 3 13.00 [15.00 | 10.00 | 9.00 2.50 IMPUM 8617 T23/1 4 [155] 8 | 10| 8 |25
IMPUM 8726 Ferr 4 16.00 [17.00 | 10.00 | 11.00 450 MPUM 8617 T23/3 2 [135] 9 21
PZO 5671 Ferr 5 18.00[19.00 [ 11.00] 9.00 | 7.00 MPUM 8617 T23/5 9o |11 | 7 | 8 25
MPUM 8726 Ferr 6 16.00 [17.00 | 10.00 | 8.00 3.00 MPUM 8619 T23/13 11 [135] 8 25
MPUM 8726 Ferr 7 17.50 {19.00 | 12.00 | 14.00 3.00 MPUM 8617 T28/1 13 1155 85 | 10
IMPUM 8726 Ferr 8 16.00]17.00]10.50] 8.50 2.50 IMPUM 8617 T29/1 85 189 | 8 9 7 2
MPUM 8726 Ferr 11 |21.00 [25.50{15.00 [ 14.00 4.00 MPUM 8617 T29/2 1051 11.5] 6 7 2
IMPUM 8726 Ferr 12 |23.00[26.50 [16.00 [12.50 3.00 MPUM 8617 T33/10 14 1151 9 8 6
MPUM 8726 Ferr 13 |18.00 [24.00 [13.00 [ 14.00 3.00 MPUM 8620 T40/4 14 116 | 95| 10 | 9 | 3
MPUM 8726 Ferr 14 |14.00|13.50 [ 10.00 [10.00 4.00 MPUM 8617 T56/1 105 11 1 7 |71 2
MPUM 8726 Ferr 15 |11.70 | 13.80| 8.10 | 6.3 28 MPUM 8617 T75/2 14116 | 10 703
PZO 5673G 351/25  |20.00 [22.00 [ 13.0011.00 MPUM 8620 T76/2 41151951 9 | 8
PZ0 5672 G351/32 25.00[30.50]17.00[13.00] 8.00 | 2.50 MPUM 8620 T76/3 20| 24 125 140 12
PZ0 5730 G482/ 1 26.50]32.00 [17.00 | 13.50 [ 10.00| 3.00 MPUM 8617 T93/1 13511451951 9 3
PZO 5728 G482/ 26.00(30.00|17.00|15.00|10.00| 350 |  [VIPUM8617T93/2 13.5114.51 10 1 10
PZO 5732 G432/3 24.00(26.50 | 18.00 8.00 MPUM 8617 T97/1 3149 75 ] 2
PZ0 5733 G482/4 20.00(22.5013.00[12.00] 9.00 | 3.00 |  [VPUM8617T9772 IS 1689 ) 8 1 8 125
PZO 5734 G432/5 27.00 [16.00 [14.00| 9.50 MPUM 8617 T108/7 Bl 73
PZO 5735 G482/6 19.50 [22.00 | 12.00 | 11.50 3.00 MPUM 8618 T125/1 B sy e s
PZO 5737 G432/8 25.50[29.50 [17.00|12.50 [ 12.00 | 4.00 MPUM 8617 T126/6 sl R I 3
PZO5738 G482/9 20.00 [25.00 [14.00 | 12.00 | 8.00 MPUM 8617 T152/1 Sl I B I B
PZO 5739 G482/10 25.00 [27.50 [19.00 8.05 MPUM 8616 T163/1 5|10t 3
PZO5741 G482/12 24.00 11.50 11.00 MPUM 8617 T198/1 o R
PZO 5750 G482/22 23.00 [27.00 [ 16.00 9.00 MPUM 8617130579 S il M Ml Wl
PZO 5752 G482/25 20.00 [22.00 [12.00|13.00 | 8.00 | 3.00 Tab. 7 - Prychomentzelia propontica (Toula, 1896)
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Specimen L W | Th hl | Ws | ih Specimen L W | Th | sW | hl ih
POV Ye e T T ia TS s T3 MPUM 8672 G223/91 | 20.9 | 24.4 | 173 | 10.8 | 143 | 3.8
UM v T30 T3 1153 ER G MPUM 8673 G223/6 239 [17.1]106 | 13.7 ] 5.4
PO 8640 VNS T MPUM 8674 G223/125 | 23 | 243|169 |10.7 | 13.1 | 3.4
MPUM 8640 VN/9 | 18.9 | 19.4 | 14.6 | 113 | 11.9 | 3.7 MPUM 8665 G223/228 | 21.5 | 24.5 9.3 1
MPUN 8640 VNI 3 MPUM 8666 G223/180 143 115] 3.6
NCPI03 ST T3 YR MPUM 8666 G223/224 166 | 838
NCPI06E o MPUM 8666 G223/41 | 22.3 169 87 [138] 5.7
NCPARS3 i 65 o5 TToa 59 151 MPUM 8666 G223/42 | 22.2 16.1 ] 8.4 47
MCP1355 145|162 [ 105 | 9.1 3.5 MPUM 8677 G223/119 9.6
NCP30R 55 MPUM 8666 G223/5 | 19.7 | 20 | 144 | 7.8 | 95 | 3.9
NCP3095 S5 T o7 Tios T 23 MPUM 8677 G223/3 16 | 163 96 73 | 31
NPT YRR 5 MPUM 8666 G223/1 | 159 | 16.1 | 9.1 106 | 27
MCP2500 191188 [ 14192 | 93 | 3.1 MPUM 8682 G223/4 | 13.8 | 16.1 | 10.9
NP8 o150 TTia o1 o123 MPUM 8666 G223/300 | 18.4 |23.2 | 163 | 85 | 7.1 | 3.6
NCP308d TERREYBBIN] MPUM 8666 G223/301 | 19.1 | 21.9 | 143 | 7.9 | 47 | 22
MCP5083 174 | 208 [ 182 102 | 124 | 3.6 MPUM 8666 G223/54 10.1119.6 | 5.7
P09 TR RBTYRRE SRR BTN MPUM 8666 G460/97 | 13.9 | 149| 9 | 6.6 3.4
MCP2065 1441139 | 94 | 57 8 24 Tab. 9 - Prychomenizelia ritensis n. sp. MPUM 8672 is selected as
MCP2064 16.7 | 183 | 103 [10.1 | 10.7 holotype.

MCP2067 171 182 [11.1| 97 | 136 | 33
MCP2196 175199 [11.7 | 119 | 95 | 3

MCP2068 162 | 17.1 | 11.8 109 | 2.6
MCP2276 161192 | 11.1| 94 | 10.1] 3.3

Tab. 8 - Prychomentzelia prychitiphila (Bittner, 1890).
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