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Resumen

Las ungdarellaceas forman un grupo prolifico de algas rojas de distribucién mundial que es muy abundante en carbonatos marinos
someros. El género Urtasimella se encuentra muy bien representado en la seccién Viseense superior de Valdemilano (cuenca de Los
Pedroches, sudoeste de Espafia). El género sigui6 siendo un nomen nudum durante catorce afios, pero recientemente fue propuesto
formalmente por Chuvashov y Anfimov (2007). Se caracteriza por un hipotalo pobremente diferenciado. Las muestras estudiadas
estan constituidas por numerosos ejemplares de Urtasimella parallela (Kulik, 1973) comb. nov., una especie reconocida por la proli-
feracion de las celdas peritdlicas.

Palabras clave: Algas rojas, Ungdarellaceae, Viseense superior, sudoeste de Espafia, cuenca de Los Pedroches, taxonomia.

Abstract

The ungdarellaceans form a prolific group of red algae that have a worldwide distribution and are a major component of shallow-ma-
rine carbonates. The rare Urtasimella is encountered in great number at the late Visean Valdemilano section (Pedroches basin, south-
western Spain). The genus remained a nomen nudum for fourteen years, but was recently formally proposed by Chuvashov and
Anfimov (2007). It is characterized by a poorly differentiated hypothallus. The Spanish material is composed of numerous Urtasimella
parallela (Kulik, 1973) comb. nov., a species recognized by the proliferation of perithallic cells.

Key words: Red algae, Ungdarellaceae, late Visean, southwestern Spain, Pedroches basin, taxonomy.

from Middle Carboniferous carbonate rocks of the Subpo-
lar and Southern Ural Mountains. Intensive geological sur-

1. INTRODUCTION

The ungdarellaceans (Maslov, 1956) constitutes a prolific vey in the Lower Carboniferous successions of the

group of red algae that was very common during the Car- Pedroches basin in southwestern Spain (Cézar et al.,

boniferous—Early Permian, when they formed bioconstruc-
tions in the shallow-marine environment. However, large
taxonomic problems and confusions around the ungdarel-
laceans have emerged throughout time. Lately, Chuvashov
and Anfimov (2007) discussed the history of the Ungdarel-
laceae and described three new genera (Ungdarelloides,
Urtasimella and Suundukella) based on specimens coming

2006; Armendariz, 2008), has recently resulted in the
recognition of abundant, very-well preserved representa-
tives of the recent genus Urtasimella Chuvashov and An-
fimov, 2007. The aim of this work is to review and
describe better the new taxon and place it in the system-
atics of the prolific ungdarellaceans.
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2. GEOLOGICAL SETTING

The studied samples were obtained from the Carbonifer-
ous (Mississippian) succession of the Pedroches basin. The
Pedroches basin constitutes a major tectonic element in
the segment of the Variscan Belt exposed in southern
Iberia (Fig. TA; Quesada et al., 2006). It developed as a
syn-orogenic foredeep in response to sinistral oblique re-
activation of the tectonic boundary between the Central
Iberian and Ossa Morena zones of the Iberian Massif dur-
ing the Late Palaeozoic Variscan collision between Gond-
wana and Laurussia (Fig. TA; Quesada et al., 1990;
Ribeiro et al., 1990; Quesada, 1991; Gabaldon et al.,
2004; Armendariz, 2008; Armendariz et al., 2008a). Due
to syn- and late-orogenic deformation, the Pedroches
basin is extremely fragmented into various structural units
(Fig. 1B). Among them, the Central Guadiato unit (Fig. 1B)
shows an exceptional record of carbonate sedimentation,
mostly represented by chaotic units (olisthostromes and
olistholiths) but, also locally, by in situ carbonate platform
deposits (e.g. Cézar and Rodriguez, 1999a, 1999b, 2004;
Rodriguez Martinez et al., 1999, 2000, 2003; Cozar et al.,
2004, 2006; Rodriguez Martinez, 2005; Armendariz,
2006, 2008; Armendariz et al., 2007, 2008b).

Relics of in situ carbonate platform deposits of latest
Visean age have been recognized in the surroundings of
the Adamuz village (Fig. 1B; Armendariz, 2006, 2008;
Cézar et al.,, 2006; Armendariz et al., 2007, 2008b). These
carbonate deposits have not yet been defined formally, but
they have been recently described informally as Los Con-
ventos platform (Armendariz, 2008). The Los Conventos
platform is characterized by the occurrence of micro-
bialite and carbonate mud mounds in relatively shallow
shelf environments. These deposits grade downslope into
marls and marly nodular limestones with sponges and
large brachiopods deposited in open shelf environments
below the storm wave base (Armendariz, 2006, 2008;
Cébzar et al., 2006).

3. SAMPLING LOCALITY

Within the Los Conventos platform, the Valdemilano sec-
tion is one of the most prolific in red algae (Figs. 1B-2;
Armendariz, 2006, 2008; Cézar et al., 2006, Armendariz
et al., 2008b). The Valdemilano section begins with a
marly package with intercalated decimetre-thick sandy-
bioclastic limestones (Fig. 2). Above this package, the suc-

Figure 1. A, Location of the Pedroches basin in the southern Iberian Massif (after Julivert et al., 1974; Quesada, 1991). B, Simplified geological map
showing the Pedroches basin units and the location of Valdemilano section (based on Mapa Geolégico de Espafia 1:1.000.000, I.G.M.E., 1995).
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cession follows with intraclastic-oolitic-skeletal limestone
beds (Fig. 2). Towards the top, there are marls and nodu-
lar limestones, which grade upwards into micritic massive
and nodular limestones (Fig. 2).

The sampling was carried out in the first 14 m of the sec-
tion, which are constituted by the basal marly package
with sandy-bioclastic limestone intercalations and by the
intraclastic-oolitic-skeletal limestone levels.

Within the basal marly package, sandy-bioclastic lime-
stones appear in planar to lens-shaped thin layers (up to
18 cm thick), which alternate with decimetre-thick bio-
turbated marls. Microfacies of the skeletal limestones cor-
respond to quartz-bearing packstones with crinoids,
“algae” fragments (Stacheoides sp., Fasciella sp., Gir-
vanella sp.), bivalves and foraminifers (Earlandia sp., Pseu-
ostracodes,
gastropods, echinoderms and sponge spicules are also

doendothyra sp.). Minor bryozoans,

found.

Above them, limestones corresponding to coated intra-
clast-ooid-skeletal grainstone to packstone are also iden-
tified. They form bedded layers (0.7-2 m thick) that extend
laterally for tens to a few hundred metres. The non-skele-
tal grains comprise large amounts of coated intraclasts to-
gether with ooids. The accompanying biota consists
largely of crinoids, “algae” (Girvanella sp., Coelosporella
sp.), shell fragments (bivalves, brachiopods), foraminifers
(e.g. Earlandia sp.) and minor proportion of corals, bry-
ozoans, echinoderms and gastropods.

4. SYSTEMATIC PALAEONTOLOGY
4.1. Introduction

The family Ungdarellaceae was erected by Maslov in
1956 and based on the controversial new genus Ung-
darella that Maslov attributed to himself as Ungdarella
uralica Maslov, 1950. An attempt of diagnosis is as fol-
lows. Thalli are subcylindrical, erect, ramified, non en-
crusting and non articulated. Hypothallus composed of
rows of grossly quadratic cells. Perithallus of similar com-
position. Cell rows (“filaments”) are perpendicular or
oblique towards the axis. Wall of hyaline iron-rich, yel-
lowish calcite.

Figure 2. Valdemilano stratigraphic section (Pedroches basin, Central
Guadiato unit) showing the location of the studied samples.

Further confusion was introduced by Wilson et al. (1963)
who considered Ungdarella as a stromatoporoid, a sug-
gestion that died later on. The same applies to the attribu-
tion to hypercalcified sponges by Termier et al. (1977),
later expanded by Vachard (1981). Ischyrosponges do not
have a hyaline clear, iron-rich calcite wall. Therefore the
sponge attribution as the stromatopore proposal died rap-
idly.

A list of 44 publications and a hundred photographs illus-
trates the concept of Ungdarella uralica since over fifty
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years in Mamet et al. (1987) and Mamet and Villa (2004).
Although the problem of the original description is un-
solved, the stability of uralica concept is assured.

These taxonomic problems are regrettable as ungdarel-
laceans were very common during the Carboniferous-
Early Permian, when they formed bioconstructions in the
marine euphotic-disphotic zone. With the exception of
South America, they are present in all the continents.

4.2. Review of the published taxa

The family has considerably increased the number of taxa
with the passing of time (Poncet, 1989). They can be clas-
sified as:

— Ungdarella (see discussion above). One central row of
rectangular cells and oblique insertion of perithallic rec-
tangular cells. Branches widespread.

— Komia Kordé, 1951 (type: Komia abundans Kordé,
1951). Numerous rows of central elongated rectangular
cells. Perpendicular insertion of rectangular numerous
cells. Thallus branching widespread.

— Petschoria Kordé, 1951 (type: Petschoria elegans Kordé,
1951). Numerous central rows of wavy elongated cells
and perpendicular insertion of tabular cells. Thallus
branching widespread.

— Pseudokomia Récz, 1966 (type: Pseudokomia cansec-
oensis Racz, 1966). Numerous rows of central elon-
gated cells and perpendicular insertion of tabular cells.
Thallus cylindrical.

— Cheggatella Poncet, 1989 (type: Cheggatella lenticula
Poncet, 1989). Numerous rows of elongated wavy cen-
tral cells and oblique insertion of perithallic rows of
wavy undulating cells. Branching widespread.

— Ungdarellina Mamet, 2002 (type: Ungdarella peratro-
vichensis Mamet and Rudloff, 1972). Discrete, crustose
layers of subquadratic cells without clear hypo-perithal-
lic differentiation.

— Ungdarellita Mamet and Villa, 2004 (type: Ungdarellita

articulata Mamet and Villa, 2004). Grossly cylindrical
series of barred shaped segments. Central hypothallic
stem and bundles of regular perithallic cells without
oblique insertion.

The genus Pechorella mentioned by Chuvashov in a pri-
vate correspondence is probably a nomen nudum. Finally
the subgenus Urtasimella also mentioned by Chuvashov in
the same letter is supposed to derive from Chuvashov and
Anfimov (1991), but that publication does not have trace
of the taxon.

Recently, Chuvashov and Anfimov (2007) proposed new
genera, Ungdarelloides and Suundukella that have a suc-
cession of spherical perithallic cells. This is the result of re-
crystallization that can be observed in many families (e.g.
spheroid cells among Stacheinae). Thus the recent taxa are
not recognized here.

The first mentions of Urtasimella are to be found as Ung-
darella (Urtasimella) laxa Chuvashov and Anfimov pub-
lished in Chuvashov, Shuysky and lvanova (1993; no
description, Plate 12, Figs. 9-10, South Urals, Berdyansk
River, Bashkirian).

It is followed by Ungdarella (Urtasimella) concentrica
Chuvashov and Anfimov, same publication, no descrip-
tion, Plate 12, Fig. 11, South Urals, Bolshoy Urtasym
River, Bashkirian.

4.3. Systematics

The material is housed in the Geominero Museum of the
Instituto Geolégico y Minero de Espafia of Madrid (under
the prefix MGM).

Plate 1. Graphic scale 100 pm. All figured specimens from the late
Visean Valdemilano section, Pedroches basin (southwestern Spain). Ur-
tasimella parallela Kulik, 1973. 1, Sample 30d (MGM-748H-d). Longitu-
dinal section that synthesizes the characteristics of the genus: (1) thallus
cylindrical, branching; (2) few central stems, with angular/rectangular
hypothallic cells; (3) numerous perithallic cells, much more regular and
smaller than the hypothallic cells and; (4) subparallel disposition of the
rows. 2, Sample 30g (MGM-748H-g). Longitudinal section in the center
of a branch, with large hypothallic and smaller perithallic cells. 3—4,
Samples 30e (MGM-748H-e) and 38b (MGM-754H-b). Perpendicular
sections through the center of a branch. 5, Sample 31f (MGM-749H-f).
High longitudinal section with the regular perithallic rows. 6, Sample
98Aa (MGM-755H-a). Longitudinal section of two branches. The sec-
tion is well oriented as both hypo- and perithallic cells are observed. 7,
Sample 31g (MGM-749H-g). Base of dichotomic branching.
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Division RHODOPHYTA Papenfuss, 1946
Family UNGDARELLACEAE Maslov, 1956
Genus Urtasimella Chuvashov and Anfimov, 2007

Type species.— Urtasimella concentrica Chuvashov and
Anfimov, 2007, from the Subpolar and Southern Urals
Mountains.

Diagnosis.— Thallus erect, grossly cylindrical, with numer-
ous branches in all directions and at all dichotomic an-
gles. Branches variable, some have approximately the
same diameter as the main trunk. Central hypothallic stem
with a few rows of subquadratic cells. Little hypo-perithal-
lic differentiation. Numerous rows of perithallic cells,
small, subquadratic, closely parallel to the central stem.

Comparison.— Urtasimella is an intriguing mixture of
Komia and Ungdarella morphologies.

Distribution and stratigraphical range.— Europe. Latest
Visean, Serpukhovian, Bashkirian and Moscovian.

Urtasimella parallela (Kulik, 1973) comb. nov.
(PI. 1, Figs. 1-7; P1. 2, Figs. 1-13)

1973 Ungdarella parallela Kulik, p. 47, pl. 4, fig.10.

1990 Ungdarella parallela Kulik; Bogush et al., p. 25, pl.
24, fig. 4.

1993 Urtasimella parallela (Kulik); Chuvashov et al., no
description, pl. 11, fig. 10.

Holotype.— Akad Nauk SSSR, Collection 3498/136/63,
Shartym River, Bashkirian.

Material.— 19 specimens. MGM-747H-c; MGM-748H-d-
e, g-h; MGM-749H-f-h; MGM-750H-a, d, i; MGM-752H-
b; MGM-754H-b, c; MGM-755H-3a, ¢, d, g, h.

Description.—Thallus cylindrical, heavily branched. About
6-8 branches at variable dichotomic angles (usually, 30-40
degrees). Common diameter from 300 to 600 pm, more at
branching point. Central stem of 2-8 rows of hypothallic
cells, around 30-50 ym in diameter, subquadratic but
often round by corrosion. Around one hundred perithallic
rows of subquadratic cells, smaller and more regular (10-
20 pm).

Remarks.— The average dimensions given here have to be
interpreted with caution. A great variability is encountered
and in particular very elongated and slender forms are ob-
served (see PI. 2, Figs. 9-10) but they have the same cell
morphologies.

Comparison.— Chuvashov et al. (1993) mention the exis-
tence of a similar Urtasimella laxa Chuvashov and Anfi-
mov (1991), but this taxon is a nomen nudum. Our
material is nearly identical to Kulik’s species.

Distribution and stratigraphical range.— U. parallela is
mentioned in Russia from the Early Bashkirian. Our mate-
rial is latest Visean. At the time being, it is restricted to the
Urals and Spain.

5. CONCLUSIONS

The genus Urtasimella is recognized in the Visean of Spain
and added to the already prolific red Ungdarellaceae. At
the time being, the genus appears restricted to Europe, but
as most representatives of the family have widespread to
cosmopolitan distribution, it is to be expected that the ge-
ographic extension will be expanded.

Plate 2. Graphic scale 200 pm. All figured specimens from the late
Visean Valdemilano section, Pedroches basin (southwestern Spain). Ur-
tasimella parallela Kulik, 1973. 1, Sample 36b (MGM-752H-b). Upper
part: high oblique section at branching level; lower part: perpendicular
section of branch with central stem cells. 2-3, Samples 38c (MGM-
754H-c) and 30h (MGM-748H-h). High longitudinal sections with
branches at various dichotomic angles. 4, Sample 31h (MGM-749H-h).
Longitudinal section at branching level, showing the central stem cells.
5, Sample 12c (MGM-747H-c). Longitudinal section of a branched thal-
lus. Rectangular central stem cells and numerous parallel perithallic
cells. Tiny bead perpendicular to the viewer. 6, Sample 98Ac (MGM-
755H-c). Slightly oblique section of a branch. 7, Sample 98Ag (MGM-
755H-g). Perpendicular section of a bead similar to that observed at Plate
2, Figure 5. Numerous departures of hypothallic rows. 8, Sample 98Ah
(MGM-755H-h). Oblique section of branch with numerous perithallic
cells. 9-70, Samples 32d (MGM-750H-d) and 32i (MGM-750H-i). Un-
usual elongated, slender thalli. 77, Sample 98Aa (MGM-755H-a). Cen-
tral longitudinal section with rectangular central stem cells. 72, Sample
98Ad (MGM-755H-d). At the base: central longitudinal section with cen-
tral stem cells and numerous perithallic cells; at the top: perpendicular
section with a dissolved stem surrounded by perithallic cells. 73, Sam-
ple 32a (MGM-750H-a). Longitudinal section. Regular disposition of
quadratic cells.
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Resumen

Las asociaciones de ostracodos del Pérmico superior y Tridsico mas inferior del noroeste de Iran se encuentran representadas por 35
especies, entre las que se han descrito cuatro nuevas: Kirkbya jolfaensis, Cavellina jolfaensis, Bairdia zaliensis y Bairdiacypris zalien-
sis. Los ostracodos del Pérmico superior muestran un fuerte caracter endémico. Algunas especies de estas asociaciones constituyen
probablemente nuevos taxones, pero se describen aqui en nomenclatura abierta debido a su mala conservacion. En el Dzhulfiense
los representantes de Kirkbyoidea y Bairdioidea son mas abundantes e indican un ambiente marino de aguas someras. Las asociacio-
nes del Dorashamiense son de baja diversidad y los abundantes Bairdioidea indican un ambiente neritico mas profundo. Los ostra-
codos del Pérmico mds superior — Griesbachiense inferior reflejan la extincion en masa del limite P/T y agrupan especies pandémicas
que han sido interpretadas como “disaster taxa”.

Palabras clave: Ostracoda, taxonomia, Pérmico superior, Tridsico inferior, Iran.

Abstract

Ostracod assemblages from the Upper Permian and lowermost Triassic of Northwest Iran comprise 35 species including the new
species Kirkbya jolfaensis, Cavellina jolfaensis, Bairdia zaliensis and Bairdiacypris zaliensis. The Upper Permian ostracods show a strong
endemic character. A number of the endemic species are considered as probably new but left in open nomenclature due to poor
preservation or insufficient material. The Dzhulfian (Wuchiapingian) assemblages are dominated by Kirkbyoidea and Bairdioidea and
point to an inner neritic environment. The Dorashamian assemblages are of lower diversity and comprise abundant Bairdioidea indi-
cating greater water depth. Uppermost Dorashamian — lower Griesbachian ostracods reflect a complete faunal turnover across the Per-
mian/Triassic event and include pandemic species which are interpreted as disaster taxa.

Key words: Ostracoda, taxonomy, Upper Permian, Lower Triassic, Iran.

1. INTRODUCTION (Jolfa Formation, Zal I) is located about 400 m northwest

of the upper part (Ali Bashi Formation and Elika Forma-
The present paper deals with the taxonomic analysis of tion, Zal II). The geological setting, stratigraphy and facies
ostracod asemblages which were recovered from the of the Upper Permian and Lower Triassic of the investiga-
Upper Permian (Dzhulfian-Dorashamian) Jolfa and Ali tion area as well as the biostratigraphical range and
Bashi formations and from the Lower Triassic (Gries- palaeoecology of the ostracod assemblages has been re-
bachian) Elika Formation at the Zal section in Northwest ported in Mette (2008). During recent years a number of
Iran. The section is located 22 km SSW of Jolfa and 2 km studies were published which deal with the changes of os-
NNW of the village of Zal. The lower part of the section tracod faunas across the Permian/Triassic boundary (e.g.
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Figure 1. Location of the investigated section (Zal) and study area in detail.

Crasquin-Soleau et al., 2004; Crasquin-Soleau et al.,
2007; Crasquin et al., 2008). The stratigraphical age of the
P/T ostracods which are described in this study has been
determined by detailed conodont biostratigraphy.

2. PALAEOECOLOGICAL AND
PALAEBIOGEOGRAPHICAL ASPECTS

The sedimentological analysis and associated macroben-
thic fossil content revealed that the early Dzhulfian ostra-
cods lived in a relative shallow (shallow subtidal) normal
marine shelf environment. A gradual deepening of the en-
vironment is recorded by the fossil associations of late
Dzhulfian age. In the Dorashamian the habitat of the os-
tracod associations was a deeper well-oxygenated shelf.
In the P/T boundary interval (upper H. praeparvus — C.
meishanensis conodont zone / lower H. parvus conodont
zone) a shallowing is indicated by sedimentological data
and microfossil assamblages (Mette 2008). The ostracods
from the P/T boundary interval and the earliest Triassic

12

strata described herein are of particular significance be-
cause they show a total faunal turnover which was ef-
fected by the extinction event. The Boundary Clay (late
Dorashamian) yielded a dwarfed fauna, dominated by
small specimens of Sulcella sp.1 and indicating strong en-
vironmental stress. Some of the taxa which were recov-
ered from the earliest Triassic beds such as Liuzhinia sp.1
and Praezabythocypris? ottomanensis (Crasquin-Soleau)
show a pustulose ornamentation which may be due to
changes in water chemistry.

With regard to palaeobiogeography the Upper Permian
ostracods from Northwest Iran display a strong endemic-
ity. In contrast the assemblages from the P/T boundary in-
terval show a more pandemic character with abundant P.?
ottomanensis which has also been recorded from Turkey
and China (Crasquin-Soleau et al., 2004; Crasquin-Solaeu
and Kershaw, 2005). The wide distribution of this taxon at
the P/T boundary and in earliest Triassic beds strongly sug-
gests that it was a disaster taxon. Another possible disas-
ter species is Liuzhinia sp.1 which occurs in the uppermost
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Figure 2. Stratigraphic distribution of ostracods from the Upper Permian and the P/T-Boundary interval at Zal section.
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Permian of China and may also be present in the lower
Induan of Turkey (Chen and Shi, 1982; Crasquin-Soleau
et al., 2004).

3. MATERIAL

The Upper Permian ostracods were recovered from twenty
one samples. The uppermost Permian-lowermost Triassic
strata yielded six ostracod assemblages. Thirty five species
have been recorded and twenty seven species are de-
scribed herein. The taxonomic composition of the associ-
ations, the distribution and relative abundance of the taxa
was described in Mette (2008). The material is deposited
at the Institute of Geology and Palaeontology at Innsbruck
University (collection number Me 2004).

4. SYSTEMATIC DESCRIPTIONS

Taxonomically indicative internal features are not acces-
sible and are therefore not described. “Dimensions” in-
clude the maximum and minimum values of length,
height and width of adult specimens and thus show the
intraspecific variability in size. All zones are conodont
zones. Abreviations: L= lobus, S= sulcus, LV= left valve,

RV= right valve.

Class OSTRACODA Latreille, 1806
Subclass PODOCOPA Sars, 1866
Order PALAEOCOPIDA Henningsmoen, 1953
Superfamily HOLLINOIDEA Swartz, 1936
Family HOLLINELLIDAE Bless & Jordan, 1971

Genus Hollinella Coryell, 1928

Hollinella tuberculata Belousova, 1965

(PI. 1, Figs. 1-8)
1965 Hollinella ? tuberculata Belousova sp. nov.. Be-
lousova, p.254, Pl. 46, Figs. 2a, 2b.
21965 Hollinella cushmanni Kellett 1933. Belousova,
Pl. 46, Fig. 1.
¢ 1987 Hollinella tingi (Patte). Shi & Chen, p. 30, PI.
16, Figs. 2-5.
2008 Hollinella sp. Mette, PI. 1, Figs. 1-2.

14

Material. — 217 valves and carapaces.

Remarks.— The most conspicuous characteristics of this
species are the relatively large carapace size and the
shape of the velum which is separated from the ventral
lobus by a deep S1. The L1 is strongly developed and
slightly overreaches the dorsal margin. The L2 is round
and merges anteriorly with the L1. L3 is large, round,
knob-like and protrudes strongly above the lateral surface
and slightly overreaches the dorsal margin. L4 is com-
pletely reduced. Well-perserved specimens show a num-
ber of small spines at the posterior margin and one each
at the dorsal part of L1, L3 and the dorsal prolongation of
L2. Another small spine has been observed at the anterior
cardinal angle. On the specimens from the Ali Bashi For-
mation the L1 and L2 are less distinct and L1 does not
overreach the dorsal margin.

The adult males and females differ only in the shape of
the velum which is broadened and incurved at the ante-
rior and anteroventral part of the female carapace. The
velum of the males is straight and of equal width all along
the anterior, ventral and posterior margins. On the juve-
nile females the anterior and anteroventral part of the
velum is strongly incurved and looks like an elongate
brood chamber. The specimens from the Jolfa Formation
(Dzhulfian) have a thicker shell than the specimens from
the Ali Bashi Formation (Dorashamian) and the velum of
the Dzhulfian specimens is bulge-like. Furthermore the
average carapace size of the specimens from the Jolfa For-
mation is a little smaller. The different carapace calcifica-
tion is interpreted as intraspecific variability due to
different water depth and water turbulence because the
Jolfa Formation was, according to the palaeoecological
criteria deposited in a shallower shelf environment than
the Ali Bashi Formation (Mette 2008).

Dimensions (mm).— Jolfa Formation, sample Z10:
length/height: of female RV: 1.30/0.78; 1.36/0.80; 1.38/
0.84; 1.44/0.80; length/height of female LV: 1.40/0.82;
1.46/0.86; length/height of male RV: 1.30/0.68; 1.38/0.78;
length/height of male LV: 1.40/0.84; 1.46/0.86; Ali Bashi
Formation, sample Z 28: length/height of female RV:
1.50/0.90; 1.60/0.96; length/height of female LV:
1.42/0.92; 1.62/0.96; length/height of male LV: 1.42/0.84;
length/height of male RV: 1.48/0.86.
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Discussion.— The species which was described by Be-
lousova (1965) as Hollinella cushmanni Kellett 1933 is
possibly a juvenile specimen of H. tuberculata. This con-
clusion can however only be confirmed by direct com-
parison of the ostracod material of the present study and
that of Belousova (1965). The species described as
Hollinella tingi (Patte) in Hou (1954) from the Lower Per-
mian of western Hupeh (China) is comparable to the spec-
imens of the Zal section but according to the description
of Hou (1954) the males of this species do not have a frill.
In addition the second and the third lobes show a more
elongate shape and merge into the ventral lobe. The spec-
imens described as Hollinella tingi (Patte) from the Upper
Permian (Changhsingian) of the Meishan section (Shi &
Chen 1987) and the Upper Permian-Lower Triassic of the
Zhenfeng section in South China and from Guizhou and
Yunnan (Hao, 1996; Wang, 1978) also show affinity to the
present material but are of much smaller size. In compar-
ison to Hollinella schreteri Kozur (1985a) from the Mid-
dle Permian of Hungary the present species is more
elongate in lateral outline and the males have a less broad
velum.

Stratigraphical and geographical distribution.— H. tuber-
culata was first decribed from the Upper Permian of Azer-
baijan (Belousova 1965). In Iran H. tuberculata occurs in
the Dzhulfian-Dorashamian of Northwest Iran (Zal sec-
tion). Another possible occurrence of the species is in the
Upper Permian of the Meishan section (Shi & Chen,
1987).

Superfamily KIRKBYOIDEA Ulrich & Bassler, 1906
Family KIRKBYIDAE Ulrich & Bassler, 1906

Genus Kirkbya Jones, 1859

Kirkbya jolfaensis n. sp.
(PI. 1, Figs. 9-11)

2008 Kirkbya sp.1. Mette, PI. 1, Fig. 5.

Derivation of name.— Referring to the town Jolfa which is
located near to the type locality.

Holotype.— Zal 1,36, PI. 1, Fig.9.

Type locality.— Zal section, 22 km southwest of the town
Jolfa at the Iran-Azerbaijan boundary, Northwest Iran.
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Material.— 72 carapaces and 22 valves.

Type horizon.— Lower Jolfa Formation (lithostratigraphical
unit 1, sample 4), Lower Dzhulfian.

Occurrence.— Lower Jolfa Formation (lithostratigraphical
unit 1, samples Z4,6,9,10), Lower Dzhulfian (sample
10=Clarkina niuxhuanensis zone), Northwest Iran.

Diagnosis.— Kirkbya jolfaensis is characterized by a more-
or-less distinct median longitudinal ridge bordering the
dorsomedian carapace inflation on its ventral side. The
dorsal margin is strongly incised and the dorsal surface
broadens in posterior direction attaining a maximum
width at 1/4th of carapace length.

Description.— Kirkbya jolfaensis has a subrectangular out-
line in lateral view and a more or less convex lens-shaped
outline in dorsal view. The posterior margin is more nar-
rowly rounded than the anterior margin. Dorsal and pos-
terior margins form an angle of 90° to 100° and between
the dorsal and anterior margin the angle is 100° to 110°.
Along the anterior, ventral and posterior margins a rela-
tive strong inner carina and a more delicate outer mar-
ginal carina occur which are separated by two rows of
small fossules. In lateral view the outer carina is visible at
the anterior and posterior margins and hidden behind the
inner carina at the ventral margin. On the right valve the
outer carina is more strongly developed than on the left
valve. Dorsal and ventral margins are parallel or slightly
converging with the ventral margin inclined at about 5°
towards the posterior margin. The kirkbyan pit is small and
distinct. The dorsomedian carapace inflation is bordered
ventrally by a more or less distinct ridge, just above the
kirkbyan pit. Along the dorsal margin this carapace infla-
tion develops a more-or-less strong elongate bulge bor-
dering the v-shaped dorsal surface. The ventral, lateral and
dorsal surface areas are finely reticulated. In the central
part of the lateral surface the round fossules build an irreg-
ular meshwork. In the ventral, anterior and posterior parts
of the lateral surface and on the dorsal surface the fossules
are arranged in rows parallel to the valve margins. The
dorsal margin is distinctly incised and overreached by the
dorsomedian carapace inflation.

Dimensions (mm).— Jolfa Formation, sample Z4: length/
height/width of carapace: 0.88/0.42/0.36; 0.84/0.40/0.40;
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0.90/0.50/-; 0.76/0.38/-; 0.92/0.46/-; sample Zé6:
length/height/width of carapace: 0.78/0.40/0.34; 0.74/
0.36/0.34; 0.84/0.39/-; 0.76/0.38/-; 0.84/0.42/-; 0.88/
0.42/-.

Discussion.— Kirkbya jolfaensis shows a strong similarity
to Kirkbya permiana (Jones) with respect to carapace out-
line and ornamentation. It can however be distinguished
from the latter species by the lack of a posterventral knob
and longitudinal ribs and occurrence of a median longi-
tudinal ridge at the lateral surface. Furthermore the dorsal
surface of K. permiana is symmetrical and not broadened
posteriorly. Kirkbya sp. from the Middle Permian of Texas
(Sohn 1954) seems also to be closely related to the pres-
ent species but differs by the more elongate lateral cara-
pace outline and subdued lobation of the lateral surface.
Kirkbya clarocarinata Knight, 1928 in Harlton (1928) from
the Pennsylvanian of Texas differs from the Iranian species
by the more symmetrical lateral carapace outline, occur-
rence of nodes near the dorsal margin and absence of a
longitudinal ridge. Furthermore, the carapace of the latter
species is laterally much more inflated. Another similar
species is Kirkbya firma Kellett from the Upper Pennsyl-
vanian-Lower Permian of Texas (Kellett, 1933) which dif-
fers from the present species by the occurrence of four
fossule rows between the inner and outer carina, the elon-
gate shape of the fossules and the greater carapace size. A
greater number of fossule rows between the inner and
outer carina was also recorded from Kirkbya inornata Roth
1929 which is very similar to the present species with re-
gard to carapace outline and ornamentation.

Stratigraphical and geographical distribution.— The species
is known from the lower part of the Jolfa Formation (unit
1) at Zal section in Northwest Iran which corresponds
lithostratigraphically to the Codonofusiella beds of the
Jolfa section and of the Dorasham section at the Iran-Azer-
baijan border and belongs to the lower Dzhulfian. Ac-
cording to the conodont biostratigraphy sample 10 has
been attributed to the Clarkina niuxhuanensis Zone (Mette,
2008).

Kirkbya? aff. unnoda (Wang, 1978)
(PI. 1, Figs. 12-13)

¢ 1978 Kirkbya unnoda sp. nov. Wang, p. 283, PI. 1,
Figs. 12a, 12b.
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21999 Knightina unnoda (Wang, 1978). Crasquin-
Soleau et al., PI. 1, Fig. 14.
22002 Shleesha unnoda (Wang). Shi & Chen, p. 60,
PI. 1, Figs.5-8.
2008 Kirkbya sp.2. Mette, PI. 1, Fig. 6.

Material. — 4 carapace and 7 valves.

Remarks.— The species is characterized by an evenly
convex and regularly reticulated lateral surface and a low
outer carina. The carapace is laterally constricted at the
anterior and posterior cardinal angles. On the ventral,
anterior and posterior parts of the lateral surface and on
the dorsal surface the reticulation meshes are oriented
parallel to the margins and the longitudinal elements of
the reticulation meshes build more or less distinct
concentric ribs along the free margins. On the central and
dorsal parts of the lateral surface the reticulation does not
show a preferred orientation. The dorsal margin is slightly
incised.

Dimensions (mm).— Jolfa Formation, sample Z9:
length/height/width of carapace: 0.78/0.40/0.41; length/
height of LV: 0.86/0.44; 0.77/0.36; 0.90/0.43; 0.76/0.37;
0.78/0.40; length/height of RV: 0.78/0.38; 0.80/0.42.

Discussion.— The present specimens have a similar
carapace outline, shape and ornamentation to Kirkbya
unnoda Wang from the Upper Permian of China, but the
latter species is about 30% bigger and the figured
specimens in Wang (1978) and in Shi & Chen (2002) do
not show concentric ribs along the free margins.
Therefore it is assumed that K. aff. unnoda may represent
a subspecies of the Chinese species or a new species.
For a final decision a direct comparison of the present
material with the type material of K. unnoda would be
necessary. According to the definition of the genus
Kirkbya by Jones (1859) the taxon shows two marginal
rims/carinae. The assignment of the present material to
Kirkbya is questionable because of the absence of an
inner carina. The type of ornamentation is reminiscent
of the Carboniferous genus Reviya but in contrast to the
latter genus the present species has a different lateral
carapace outline and shows a more regular reticulation
and rib pattern. Knightina cf. K. hungarica Kozur 1985
from the Upper Permian of Israel (Honigstein et al.,
2006) differs in possessing a posterodorsal shoulder and
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a more variable reticulation and rib pattern on the lateral
surface.

Stratigraphical and geographial distribution.— Kirkbya? aff.
unnoda occurs in the lower Jolfa Formation (unit 1) which
has an early Dzhulfian age (C. niuxhuanensis conodont
zone).

Genus Nodokirkbya Kozur, 1991

Nodokirkbya? sp.1
(Pl. 1, Fig.14)

2008 Nodokrikbya sp. Mette, Pl. 2, Fig. 3.
Material.— 1 valve.

Remarks.— The present species is represented by only one
poorly preserved left valve. Because of its lateral outline
and type of ornamentation it is thought to belong to the
genus Nodokirkbya Kozur, 1991. But this assignment is
questionable because the details of ornamentation are not
preserved and the present species is almost four times lar-
ger than the type species of this genus.

A relationship to Semipetasus or Permokegelites also
seems possible. Semipetasus unicornus Fohrer from the
Upper Carboniferous of the Carnic Alps (Fohrer 1991) is
very similar with regard to lateral outline and ornamenta-
tion. The present specimen does not however, in contrast
to the genera Semipetasus and Permokegelites, show a
dorsomedian swelling or an inner carina and subcentral
node respectively.

Stratigraphical and geographical distribution.— The pres-
ent species occurs in the middle part of the Jolfa Forma-
tion (unit 2) dated as Dzhulfian (C. leveni zone).

Family AMPHISSITIDAE Knight, 1928

Genus Parahollinella Zalanyi, 1974, emend. Kozur,
1985a

Parahollinella notabilis (Belousova, 1965)
(PI. 1, Fig.18, Pl. 2, Figs.1-3)

1965 Amphissites notabilis. Belousova, p. 255, Pl. 46,
Figs. 3a,b.
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21987 G. et sp. indet. 4. Gerry etal., p. 213, Pl. 2,
Fig. 25.
22006 G. et sp. indet 4 sensu Gerry et al., 1997. Ho-
nigstein et al., p. 420, PI. 3, Fig. 10.
2008 Parahollinella notabilis (Belousova, 1965)
subsp.1. Mette, 2008, PI. 1, Figs. 8,9.

Material.— 120 valves and carapaces.

Remarks.—The species is characterized by a coarse reticu-
lation and a strong inner carina extending from the poste-
rior to the anteroventral part of the lateral surface and
between the kirkbyan pit and the ventral margin. Anteri-
orly the inner carina is turned up parallel to the anteroven-
The posterodorsal node is
well-developed and the subcentral node is transformed

tral margin. usually
into a short, more or less distinct subcentral ridge which
is located just above mid-height and runs parallel to the
ventrolateral rib towards the posterodorsal node. The outer
carina runs parallel to the free margins starting at the pos-
terodorsal margin and ending at the anterior cardinal
angle. Posteriorly the outer carina shows a wing-like ex-
tension at mid-height. The dorsal margin is overreached
by a high dorsal ridge extending from the anterior cardi-
nal angle to the posterdorsal node and diverging in poste-
rior direction. The kirkbyan pit is relatively small and
sometimes almost indistinguishable from the neighbour-
ing reticulation meshes. At the peripheral parts of the lat-
eral surface and at the dorsal surface the reticulation
meshes are oriented parallel to the valve margins and at
the central part parallel to the inner carina and subcentral
ridge.

Dimensions (mm).— Jolfa Formation, sample Z4:
length/height of RV: 0.78/0.44; 0.95/0.46; 0.72/ 0.39;
length/height of LV: 0.78/0.40; 0.84/0.45; 0.76/0.42; sam-
ple Z9: length/height/width of carapace: 0.92/0.45/0.48;
0.85/0.45/0,46; 0.82/0.46/0.50; sample Z11: length/
height of LV: 1.02/0.64; 1.10/0.56; length/height of RV:
1.10/0.62; 1.02/0.62; length/height/width of carapace:
0.88/0.44/0.50.

Discussion.— The specimens described by Gerry et al.
(1987) as G. et sp. indet 4 and also recorded by Honig-
stein et al. (2006) from the Upper Permian of Israel are
similar in carapace outline, ornamentation and size to P.
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notabilis (Belousova) but their poor preservation precludes
a definite assignment. A species which is probably closely
related to the present species was described as Am-
phissites biambonaria from the Changhsingian of south-
ern China (Hao, 1992, 1993, 1994). A. biambonaria was
also described as Neoamphissites costatus Becker & Wang
in Becker & Wang (1992) and in Becker (1997). The
species from China shows some similarity with the pres-
ent species in carapace outline and type of ornamenta-
tion. It differs from P. notabilis by the occurrence of a long
and distinct subdorsal carina instead of a short ridge, the
absence of a posterodorsal node and a much finer reticu-
lation.

Stratigraphical and geographical distribution.— Belousova
(1965) recorded P. notabilis from the Upper Permian
(Dzhulfian - Dorashamian) of Azerbaijan. In NW Iran P,
notabilis is restricted to the lower Jolfa Formation (unit 1-
lower unit 2) which has been dated by conodonts as
Dzhulfian (Clarkina nixhuanensis — lower Clarkina leveni
Zone) (Mette, 2008).

Parahollinella sp.1
(Pl. 2, Figs. 4-5)

2008 Parahollinella notabilis subsp.2. Mette, PI. 1, Fig.
7.

Material — 3 complete adult valves, 5 incomplete adult
valves, 1 juvenile carapace, 3 juvenile valves.

Dimensions (mm).— Jolfa Formation, sample Z24:
length/height of RV: 1.08/0.62; length/height of LV:
0.98/0.62; 1.06/0.60; length/height/width of juvenile cara-
pace: 0.90/0.52/0.52.

Remarks.— The species shows a similar carapace shape
and type of ornamentation to Parahollinella notabilis (Be-
lousova), but the inner carina is either very weakly devel-
oped or completely reduced. The outer carina, the dorsal
ridge and the posterodorsal node are also strongly re-
duced in comparison to P. notabilis and the lateral surface
is therefore more regularly convex. The kirkbyan pit is
small and, similar to P. notabilis, on some specimens al-
most indistinguishable from the neighbouring reticulation
meshes. The carapace size is also comparable to the lat-
ter species. Because of the above mentioned similarities
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and restriction to a younger biostratigraphical unit it is
suggested that Parahollinella sp.1 is a descendant of P. no-
tabilis. There is, however, insufficient material available
for a detailed description and definition of this species.

Stratigraphical and geographical distribution.— The pres-
ent species has been recorded from one sample in the
upper part of the Jolfa Formation (unit 3), which belongs
to the upper Dzhulfian (C. transcaucasia — C. orientalis
conodont zone) (Mette, 2008).

Superfamily KIRKBYOIDEA? Ulrich & Bassler, 1906
Family SCROBICULIDAE Pozner, 1951

Genus Roundyella Bradfield, 1935

Roundyella sp.1
(PI. 1, Fig. 15)

2008 Roundyella aff kroemmelbeini Kozur, 1985.
Mette, PI. 2, Fig. 6.

Material.— 2 valves and 3 carapaces.

Dimensions (mm).— Jolfa Formation, sample Z24:
length/height of carapace: 0.68/0.38; 0.68/0.40.

Remarks.— Roundyella sp.1 is represented by only a few
poorly preserved specimens. Therefore a comparison with
other species of Roundyella is difficult. The presence of a
shallow marginal bulge at the anterior, posterior and ven-
tral margins which is ornamented with papillae would sug-
gest a close relationship to Roundyella lebaensis Krommel-
bein from the Zechstein Limestone (Krommelbein 1958).
There is however a distinct irregulare and coarse reticula-

Plate 1. 7-8: Hollinella tuberculata Belousova. 1: female, left valve (sam-
ple 10), 2: female, left valve (sample 28); 3: male, right valve (sample 28);
4: male, left valve (sample 7); 5: male, left valve (sample 28); 6: male ju-
venile, left valve (sample 28); 7: male juvenile, right valve (28); 8: fe-
male juvenile, left valve (sample 31). 9-71: Kirkbya jolfaensis n.sp.. 9:
carapace, holotype, right lateral view (sample 4); 10: carapace, dorsal
view (sample 6); 11: carapace, ventral view (sample 6). 12-13: Kirkbya?
aff. unnoda (Wang). 12: carapace, left lateral view (sample 10); 13: cara-
pace, ventral view (sample 9). 714: Nodokirkbya? sp.1, left valve (sample
16,1). 15: Roundyella sp.1, left valve (sample 24). 16: Roundyella sp.2,
carapace, left lateral view (sample 10). 77: Roundyella sp., carapace,
right lateral view (sample 4). 18: Parahollinella notabilis (Belousova), right
valve (sample 11). All figures of valves are external views. Scale bar =
200um.
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tion on the lateral surface of Roundyella sp.1 which has not
been recorded from adult specimens of R. lebaensis.
Spines seem to be confined to the dorsal margin and the
rest of the lateral and marginal surface is covered by
coarse papillae. Roundyella kroemmelbeini Kozur from the
Middle Permian of Hungary (Kozur, 1985a,b) lacks a mar-
ginal bulge at the anterior and posterior margins and
shows long spines covering the complete lateral surface.

Stratigraphical and geographical distribution.— Roundyella
sp.1. is recorded from the Dzhulfian (Jolfa Formation) of
Northwest Iran.

Roundyella sp. 2
(Pl. 1, Fig. 17)

22006 Roundyella cf. R. papilliformis Wang. Honig-
stein et al., PI. 3, Figs. 11, 12.

Material. — 1 carapace.

Remarks.— Roundyella sp. 2 shows a fine but strong retic-
ulation and small papillae. There is a strong similarity in
ornamentation and lateral carapace outline to Roundyella
cf. R. papilliformis from the Upper Permian of Israel
(Honigstein et al., 2006). The latter authors did not give a
description of this species. Roundyella sp. 2 is probably a
new species but is left in open nomenclature because it is
represented by only one incomplete and poorly preserved
carapace.

Stratigraphical and geographical distribution.— Roundyella
sp. 2 occurs in the lowermost Jolfa Formation dated as
lower Dzhulfian (Mette, 2008).

Order PODOCOPIDA Miiller, 1894
Suborder PLATYCOPINA Sars, 1866
Superfamily KLOEDENELLOIDEA Ulrich & Bassler,
1908
Family GEISINIDAE? Sohn, 1961

Genus Sargentina Coryell & Johnson, 1939

Sargentina cf. xinhuanensis (Wang, 1978)
(Pl. 2, Figs. 6-8)

¢ 1978 Knoxiella xinhuanensis n.sp.. Wang, p. 287, Pl. 2,
Figs. 4a, 4b, 4c.
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21996 Knoxiella xinhuanensis Wang. Hao, PI. 1, Fig. 18.
2008 [talogeisina sp. Mette, PI. 1, Figs. 10, 11.

Material. — 4 carapaces.

Dimensions (mm).— Jolfa Formation, sample 4: length/
height/width of carapace: 0.66/0.39/0.32; 0.70/0.42/0.34;
0.70/0.43/-; 0.64/0.39/-.

Remarks. - Due to the great similarity in carapace outline,
overlap and shape of sulcus the present material is either
conspecific or closely related to Sargentina xinuanensis
(Wang) from the Upper Permian of China. A characteris-
tic feature of this species is the sulcus which shows a dis-
tinct lateral extension in the subcentral part of the lateral
surface. In contrast to the figured specimens in Wang
(1978) and Hao (1996) the lateral extension of the sulcus
at the present material is broader and shows a gradual pe-
ripheral shallowing. Furthermore, the lateral extension of
the sulcus runs parallel and not oblique to the dorsal mar-
gin and the posterior lobe shows a more or less distinct
node-like dorsal elevation which overreaches the dorsal
margin in lateral view. Because of insufficient material (4
carapaces) it is not clear if these minor differences are due
to intraspecific variability. Sargentina transita (Kozur) from
the Dzhulfian of Hungary (Kozur, 1985a) also corresponds
to the present material with regard to carapace outline in
lateral view and overlap. Compared to the figured speci-
mens from Hungary the present specimens show a
stronger posterior lobe and a broader sulcus. The species
from Hungary also lacks the subcentral extension of the
sulcus and the present carapaces are also about 20%
smaller than the specimens of Hungary. The material
which was described as Sargentina transita (Kozur) from
the Middle Permian of Oman by Crasquin-Soleau et al.
(1999) is also similar to the present species but it differs
from the Iranian material in the same morphological cri-
teria as the species from Hungary and is of even greater
size than the type material of S. sargentina.

Stratigraphical and geographical distribution.— S. cf. niux-
huanensis occurs in the lower part (unit 1) of the Jolfa For-
mation which is lower Dzhulfian (C. niuxhuanensis Zone).
It is possibly also present in the Upper Permian of China.
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Family CAVELLINIDAE Egorov, 1950
Genus Cavellina Coryell, 1928

Cavellina jolfaensis n. sp.
(Pl. 2, Figs. 9-17)

2008 Cavellina aff. arcuata Coryell & Rogatz, 1932.
Mette, PI. 1, Figs. 12-14.

Derivation of name.— Referring to the town Jolfa which is
located near to the type locality.

Holotype.— Zal 6,18, Pl. 2, Fig.9.

Type locality.— Zal section, 22 km southwest of the town
Jolfa at the Iran-Azerbaijan boundary, Northwest Iran.

Material.— 520 valves and carapaces.

Type horizon.— Lower Jolfa Formation (lithostratigraphical
unit 1, sample 9), Lower Dzhulfian (Clarkina niuxhuanen-
sis zone).

Occurrence.— Lower Jolfa Formation (lithostratigraphical
unit 1 — lower part of unit 2), Lower Dzhulfian (Clarkina
niuxhuanensis — Clarkina leveni zones), Northwest Iran.

Diagnosis.— Cavellina jolfaensis is characterized by a sub-
ovate carapace with a symmetrically rounded (females) or
angled (males) posterior margin in lateral view and a blunt
posterior extremity in dorsal view.

Description.— The female carapace outline is subovate in
lateral view and wedge-shaped in dorsal view with a blunt
posterior end. Greatest width is located at 2/5th of length;
greatest height at or just behind mid-length and greatest
length at mid-height. The RV/LV overlap is weak at the an-
terior margin and strong at the dorsal and ventral margins
with a maximum on the median part of the dorsal mar-
gin. No overlap occurs at the ventral part of the posterior
margin. The adult females are strongly convex on the dor-
sal margin and gently convex to straight on the ventral
margin. The dorsal margin is anteriorly slightly flattened
and merges gradually into the anterior and posterior mar-
gins. The posterior margin is, like the anterior margin, al-
most symmetrically but more narrowly rounded; it
gradually runs into the ventral margin. The female LV has
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a weakly arched dorsal margin; the anterior 3/5th part is
almost straight and slightly inclined towards the symmet-
rically rounded anterior margin and the posterior 2/5th
part broadly rounded and merging into the symmetrically
rounded posterior margin. The ventral margin is straight
to slightly convex.

The male shows a very similar lateral carapace outline but
in contrast to the females the posterior margin of the right
valve is more or less distinctly angled at mid-height. Fur-
thermore, the male left valve differs from the female left
valve in the angulation of the dorsal margin just behind
mid-length and of the posterior margin at mid-height. An-
terior and posterior parts of the dorsal margin are almost
straight and the latter is distinctly inclined towards the
posterior margin. Another difference between the males
and females is the less convex, lens-shaped dorsal cara-
pace outline of the males with the maximum thickness lo-
cated at mid-length.

Dimensions (mm).— Jolfa Formation, sample Z10:
length/height of female RV: 0.96/0.66; 1.00/0.68; length/
height of female LV: 0.96/0.53; 0.94/0.55; length/height/
width of female carapace: 0.96/0.67/0.44; 0.96/0.66/
0.44; length/height of male RV: 0.93/0.62; 0.92/0.59;
length/height of male LV: 0.89/0.51;0.90/0.50; length/
height/width of male carapace: 0.93/0.60/0.36; 0.90/
0.62/0.40.

Discussion.— Cavellina nebrascensis (Geinitz) Kellett 1935
from the Upper Carboniferous-Lower Permian of Kansas
has a very similar lateral carapace outline but the present
species differs in the dorsal carapace outline with the
maximum thickness located more anteriorly, the posterior
end being more blunt and the sexual dimorphism being
less distinct. The Iranian species is also about 10% smaller
than C. nebrascensis. The same differences in dorsal cara-
pace outline and size occur between C. jolfaensis n.sp.
and Cavellina fittsi Kellett. C. jolfaensis can also be distin-
guished from Cavellina ellipticalis Hamilton from the
Upper Permian of Texas (Hamilton 1942) by the different
carapace outline in dorsal view with the greatest height
located more anteriorly. Furthermore the ventral margin
is not concave. In comparison to Cavellina visnoyensis
Kozur from the Upper Permian of Hungary (Kozur, 1985a)
the left valve of the present species has a less strongly
arched dorsal margin and no concave ventral margin. C.
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jolfaensis is also of greater size. Cavellina subunica Be-
lousova does not show a dorsal convexity or angulation,
the carapace outline in dorsal view is more slender with
distinctly tapering extremities and it is of distinctly smaller
size. In contrast to Cavellina arcuata Coryell & Rogatz,
1932 the present species does not show distinctly incised
posterior and posteroventral margins and the posterior an-
gulation is located at mid-height.

Stratigraphical and geographical distribution.— The species
is recorded from the lower Jolfa Formation (unit 1- lower
unit 2) of Northwest Iran (Zal section) which belongs to
the lower Dzhulfian.

Cavellina aff. longa Kotschetkova & Gusseva, 1972
(Pl. 2, Figs.18-19, PI. 3, Figs.1-2)

¢ 1965 Cavellina subunica n. sp. Belousova, p. 255-
256, Pl. 46, Figs. 4a, 4b.

¢ 1972 Cavellina longa n. sp. Kotschetkova & Gusseva,
p- 21, Pl. 10, Figs. 1-6.

Material. — 4 carapaces and 4 valves.

Dimensions (mm).— Jolfa Formation, sample Z4:
length/height/width of male carapace: 1.0/0.53/0.35;
length/height of male RV: 1.02/0.58; sample Z9:
length/height/width of juvenile carapace: 0.80/0.40/0.28;
0.76/0.40/0.30; sample Z11: length/height/width of male
carapace: 0.98/0.50/0.32; length/height of juvenile RV:
0.91/0.46; 0.88/0.48; length/height of juvenile LV:
0.82/0.46.

Remarks.— In lateral carapace outline and overlap the
present male specimens coincede with the males of Cavel-
lina longa from the lower Permian of the central Ural re-
gion (Kotschetkova & Gusseva, 1972). The present
specimens, however, do not show a posterior carapace in-
flation. Due to the lack of adult female specimens and be-
cause of the differences in dorsal outline it is questionable
if the Iranian material is conspecific with C. longa. An-
other similar species is Cavellina subunica Belousova from
the Upper Permian of Azerbaijan (Belousova, 1965). Ac-
cording to the figured specimen of C. subunica in Be-
lousova (1965) the present species seems to be more
slender in lateral view. Therefore a direct comparison of C.
sp.1 and the type material of C. subunica and determina-
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tion of intraspecific variability would be necessary to as-
sess their relationship. Cavellina firma Schneider from the
Upper Permian of Russia (Schneider, 1966) has a concave
ventral margin, a greater carapace size and the posterior
margin of the right valve is only slightly angled.

Stratigraphical and geographical distribution.— C. aff. longa
is restricted to the lower part of the Jolfa Formation (unit
1-2) dated as Lower Dzhulfian (C. niuxhuanensis — C. lev-
eni Zone).

Cavellina? sp.
(PI. 3, Figs. 3-4)

2008 Cavellinidae? sp. Mette, PI. 3, Figs. 1, 2.
Material. — 3 carapaces.

Remarks.— Cavellina? sp. is represented by only a few
specimens which are preserved as steinkerns. The pres-
ence of a strong posterior swelling suggests that the
species may be a representative of Cavellina. A similar
steinkern was described by Sohn (1970) from the Lower
Triassic (Spathian) of Pakistan as Reubenella? sp. A species
described as Kloedenellitina sp.1 with a similar carapace
outline was recorded from the Upper Permian of Saudi
Arabia (Crasqun-Soleau et al., 2005). These specimens
have their shells preserved and therefore cannot be di-
rectly compared.

Stratigraphical and geographical distribution.— Cavellina?
sp.1 is present in the lowermost Griesbachian (H. parvus
zone) at the Zal section (Northwest Iran).

Plate 2. 7-3: Parahollinella notabilis (Belousova). 1: left valve (sample
11); 2: carapace, dorsal view (sample 11); 3: carapace, ventral view (9).
4-5: Parahollinella sp.1. 4: right valve (sample 24); 5: carapace, dorsal
view (sample 24). 6-8: Sargentina cf. xinhuanensis (Wang). 6: carapace,
left lateral view (sample 4); 7: carapace, left lateral view (sample 4); 8:
carapace, dorsal view (sample 4). 9-17: Cavellina jolfaensis n. sp.. 9: fe-
male, carapace, holotype, left lateral view (sample 9); 10: female, right
valve (sample 11); 11: female, left valve (sample 11); 12: female, left
valve (sample 11); 13: male, right valve (sample 11); 14: male, right valve
(sample 11); 15: male, left valve (sample 11); 16: male, carapace, dor-
sal view (sample 9); 17: female, carapace, dorsal view (sample 9). 18-19:
Cavellina aff. longa Kotchetkova & Gusseva. 18: carapace, left lateral
view (sample 11); 19: right valve (sample 11). All figures of valves are ex-
ternal views. Scale bar = 200pm.
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Sulcella sp.1
(PI. 3, Fig. 5)

2008 Sulcella sp. Mette, PI. 3, Fig. 3.
Material. — 280 carapaces and valves.

Dimensions (mm).— Elika Formation, sample 47,
length/height/width of female carapace: 0.58/0.36/0.26;
0.54/0.34/0.28; 0.56/0.39/0.26; length/height/width of
male carapace: 0.54/0.32/0.20; length/height of male RV:
0.56/0.36.

Remarks.— Sulcella sp.1 shows a distinct angulation of the
posterior margin at 2/3rd of carapace height and a shal-
low subcentral sulcus ending in a pit at or just above
mid-height. The most conspicuous feature of the species
is a peripheral rim running around the margins. In dorsal
view the species shows a distinct sexual dirmorphism in
carapace outline. The female carapace has a wedge-
shaped outline with greatest width at 1/4th of carapace
length and the male carapace is lense-shaped with great-
est width at mid-length. The weak calcification and
relative small size suggests that the specimens from sam-
ple 52 are all juveniles, except the figured specimen. The
specimens from sample 47 (Boundary Clay) are adults but
show a poor preservation due to strong calcitic encrusta-
tion. The poorly preserved specimens of sample 47 were
recorded in Mette (2008) as “Indivisia sp.2”. In lateral out-
line the species resembles Sulcella sulcata Coryell &
Rogatz but a peripheral rim was not described from the
latter species.

Stratigraphical and geographical distribution.— Sulcella
sp.1 is abundant in beds of the Boundary Clay (upper Do-
rashamian; H. praeparvus — C. meishanensis zone) and
the lowermost Elika Formation (lowermost Griesbachian;
H. parvus zone).

Suborder PODOCOPINA Sars, 1866
Superfamily BAIRDIOIDEA Sars, 1888
Family BAIRDIIDAE Sars, 1888

Genus Bairdia McCoy, 1844

Bairdia guangxiensis Guan, 1978
(Pl. 3, Figs. 6-7)
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1978 Bairdia guangxiensis Guan n. sp. Guan, p.154,
Pl. 38, Figs. 3,4.

1985a Cryptobairdia bolzi n.sp. Kozur, p. 60, Pl. 13,
Figs. 6,8

2002 Bairdia guangxiensis Guan. Shi & Chen, p. 67,
Pl. 5, Figs. 1-9, Pl. 28, Figs. 3,4.

Material. — 61 carapaces and valves.

Dimensions (mm).— Ali Bashi Formation, sample Z39,
length/height/width of carapace: 1.54/0.88/0.72; 1.48/
0.86/0.72; 1.46/0.86/0.80.

Remarks.— According to Kozur (1985a) Cryptobairdia
bolzi Kozur from the Middle Permian of Hungary differs
slightly from the Upper Permian B. guangxiensis in the
shape of the ventral margin. The figured specimens in Shi
& Chen (2002) do not show differences between the two
species and C. bolzi is therefore regarded as synonymous
with B. guangxiensis.

Stratigraphical and geographical distribution.— B. guangx-
iniensis was first described from the Upper Permian
(Wuchiapingian) of Guangxi (China). It probably also oc-
curs in the Middle Permian of Hungary. In NW Iran the
species is recorded from a sample in the middle part of
the Ali Bashi Formation which is dated by conodonts as
Dorashamian (C. subcarinata zone).

Orthobairdia zaliensis n. sp.
(PI. 3, Figs. 8-12)

21965 Orthobairdia guadalupiana (Hamilton 1942). Be-
lousova, PI. 50, Figs. 1a, 1b.

2008 Orthobairdia sp.1. Mette, Pl. 2, Figs. 4,5.

Derivation of name.— Referring to the name of the type lo-
cality (Zal).

Holotype.— Zal 7,4, PI. 3, Fig.10.

Type locality.— Zal section, 22Km southwest of the town
Jolfa at the Iran-Azerbaijan boundary, Northwest Iran.

Material.— 180 valves and carapaces.

Type horizon.— Upper Jolfa Formation (lithostratigraphical
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unit 3, sample 25), Dzhulfian (Clarkina transcaucasia — C.
orientalis conodont zone).

Occurrence.— Jolfa Formation and Ali Bashi Formation,
Dzhulfian - Dorashamian (Clarkina leveni — C. subcarinata
conodont zones), Northwest Iran.

Diagnosis.— A species of Orthobairdia with a subovate lat-
eral carapace outline and an anterodorsal margin which is
gently convex on the left valve and weakly concave at the
right valve. The species is also characterized by high in-
traspecific variability with regard to the carapace outline
in dorsal view.

Description.— The left valve of the present species is char-
acterized by gently arched dorsal and anterodorsal mar-
gins and a straight ventral margin. The anterior margin
shows a maximum curvature at mid-height and gradually
merges into the ventral and dorsal margins. The posterior
margin is sharply angled below mid-height at 2/5th of
valve height. It consists of a broadly rounded ventral part
and a straight dorsal part which is inclined at 45° and an-
gled against the dorsal margin at 2/5th of valve length.

On the right valve the dorsal margin shows a long and
gently inclined straight anterior part with a weak
anterodorsal concavity and a much shorter and more
steeply inclined straight posterior part with a short con-
cavity at mid-height. The middle part of the dorsal margin
is almost straight and relatively short; it is gently angled
against the posterior and anterior slopes and slightly
inclined towards the posterior end. The ventral margin has
a distinct median concavity and gradually merges into the
ventral parts of the posterior and anterior margins. A max-
imum curvature of the anterior margin is located at
mid-height and the posterior margin is pointed at 2/5th of
valve height.

The left valve overlaps the right valve along all margins
with a minimum at the anterior and posteroventral mar-
gins. In dorsal view the carapace shows a great variability
in outline. The samples from the lower Jolfa Formation in-
clude specimens with a lens-shaped outline. In the sam-
ples from the upper Jolfa Formation and Ali Bashi
Formation abundant specimens occur with a subrhom-
boidal outline with straight and parallel median sides and
straight converging anterior and posterior parts of the sides
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which are angled against the middle part at 1/3rd and
2/3rd of carapace length. Maximum carapace height is lo-
cated at mid-length and the lateral carapace convexity is
greatest at mid-height.

Dimensions (mm).— Jolfa Formation, sample Z25:
length/height/width of carapace: 1.60/0.90/ 0.70; 1.64/
0.88/0.68; length/height of LV: 1.62/0.92; length/height of
RV: 1.50/0.78; 1.54/0.85; sample Z24: length/height/
width of carapace: 1.40/0.80/0.58.

Discussion.— Orthobairdia zaliensis n. sp. is somewhat
similar in carapace outline to Bairdia guadelupiana
Hamilton from the Upper Permian of Texas. The present
specimens can be distinguished from the latter species by
the posterior beak which is located distinctly below mid-
height, the straight venter, the maximum height at
mid-length, the maximum thickness at mid-height and the
gently converging sides. Bairdia beedei Ulrich & Bassler,
1906 shows a dorsal margin with a shorter straight
anterodorsal part and a longer straight median part.
Orthobairdia guadalupiana (Hamilton, 1942) shows a
similar lateral carapace outline but the figured specimens
do not show intraspecific variability in dorsal carapace
outline and the anterior margin is more broadly rounded.
The conspecificity with Orthobairdia zaliensis n.sp is
therefore questionable. The great intraspecific variability
carapace
subrhomboidal and lense-shaped specimens) suggests that
this feature cannot be used as a generic character in the
Bairdoidea and the genus Orthobairdia Sohn should be
critically verified.

in dorsal outline (co-occurrence of

Stratigraphical and geographical distribution.— The species
is only known from the Upper Permian (Dzhulfian-Do-
rashamian) of Northwest Iran. It possibly occurs also in
the Upper Permian of Azerbaijan (Belousova, 1965).

Genus Cryptobairdia Sohn, 1960

Cryptobairdia intermedia (Belousova, 1965)
(Pl. 3, Figs. 13-15)

1965 Bairdia intermedia Belousova n.sp. Belousova,
p. 260, PI. 49, Fig. 1.

1985 Cryptobairdia intermedia (Belousova). Kozur, PI.
6, Fig. 5.



Revista Espafiola de Micropaleontologia / v. 42 /n° 1 /2010

21989 Bairdia consimilis Gusseva. Lethiers et al., Pl. 3,
Figs. 7,8.
2008 Bairdia aff. intermedia Belousova. Mette, Pl. 1,
Figs. 16-18.

Material. — About 560 carapaces.

Dimensions (mm).— Jolfa Formation, sample Z9:
length/height/width of carapace: 1.20/0.70/0.52; sample
Z10: length/height/width of carapace: 1.28/0.70/0.50; Ali
Bashi Formation, sample Z31: length/height/width of ca-
rapace: 1.10/0.58/0.46; 1.04/0.58/0.42; 1.10/0.60/0.50;
1.00/0.56/0.46; sample Z41: length/height/width of cara-
pace: 1.02/0.56/0.40.

Remarks.— The species is characterized by a more or less
asymmetrically arched dorsal margin on the left valve
which is posteriorly more strongly inclined than anteriorly
and by a broadly rounded and projecting anterior margin
on the right valve. A very similar species is Bairdia consim-
ilis Gusseva sensu Lethiers et al., 1989, recorded from the
Permian of Tunisia and B. consimilis may therefore be a
junior synonym. Another similar species is Bairdia divja
Gusseva from the Lower Permian of southern Russia (Gus-
seva, 1971) but this species is of much greater size and has
a symmetrically arched dorsal margin on the left valve.

Stratigraphical and geographical distribution.— Cryptobair-
dia intermedia was first recorded from the Dzhulfian and
Dorashamian of Azerbaijan (Belousova, 1965) and later
also found in the Middle and Upper Permian of Hungary
(Kozur, 1985b). In NW Iran C. intermedia is recorded from
the Dzhulfian and Dorashamian (Zal section).

Genus Bairdiacypris Bradfield, 1935

Bairdiacypris zaliensis n. sp
(PI. 3, Figs. 16-17)

2008 Praezabythocypris sp. 3. Mette, PI. 2, Fig. 9.

Derivation of name.— Referring to the name of the type lo-
cality (Zal).

Holotype.— Zal 2,10, PI. 3, Fig. 16.

Type locality.— Zal section, 22 km southwest of the town
Jolfa near to the Iran-Azerbaijan boundary, Northwest
Iran.

Material.— 19 carapaces.

Type horizon.— Lower Elika Formation (shale horizon in
thin-bedded micritic limestone unit, base of lithostrati-
graphical unit 3, sample 56), 0.7m above the base of the
Hindeodus parvus conodont zone.

Occurrence.— Lower Elika Formation (samples 52, 56), Zal
section, Lowermost Triassic (basal Griesbachian), North-
west lran.

Diagnosis.— Bairdiacypris zaliensis is characterized by a
distinct angulation of the posterodorsal margin and squat
lateral carapace outline.

Description.— Bairdiacypris zaliensis n. sp. has a squat,
subreniform lateral carapace outline and moderately con-
vex dorsal outline with sharply tapering extremities. The
anterior margin of both valves is broadly rounded with a
maximum of convexity at or just below mid-height. The
anterodorsal part is straight and inclined towards the an-
terior margin or slightly convex and gradually merging
into the dorsal margin. At the posterior end the margin of
both valves consists of a straight and steeply inclined pos-
terodorsal part which is distinctly angulated against the
dorsal margin and a narrowly curved posteroventral part.
The dorsal margin is straight on the right valve and slightly
convex on the left valve. It runs parallel to the ventral mar-
gin or is slightly inclined towards the anterior margin. At
the middle part of the ventral margin a strong concavity
occurs; the ventral margin gradually merges into the ante-
rior and posterior margins. The left valve slightly overlaps

Plate 3. 7-2: Cavellina aff. longa Kotchetkova & Gusseva. 1: right valve
(sample 10); 2: carapace, dorsal view (sample 10). 3-4: Cavellina? sp..
3: carapace, right lateral view (sample 52); 4: carapace, ventral view
(sample 52). 5: Sulcella sp.1, male right valve (sample 52). 6-7: Bairdia
guangxiensis Guan. 6: carapace, right lateral view (sample 39); 7: cara-
pace, dorsal view (sample 39). 8-12: Orthobairdia zaliensis n. sp. 8:
right valve (sample 25); 9: carapace, right lateral view (sample 10); 10:
carapace, holotype, right lateral view (sample 25); 11: carapace, dor-
sal view (sample 10); 12: carapace, dorsal view (sample 25). 713-15:
Cryptobairdia intermedia (Belousova). 13: carapace, right lateral view
(sample 33); 14: left valve (sample 28); 15: right valve (sample 28). 76-
17: Bairdiacypris zaliensis n. sp. 16: carapace, holotype, right lateral
view (sample 56); 17: carapace, dorsal view (sample 52). 18-21: Bair-
diacypris sp.1. 18: right valve (sample 11); 19: carapace, right lateral
view (sample 6); 20: carapace, right lateral view (sample 9); 21: cara-
pace, dorsal view (sample 6). All figures of valves are external views.
Scale bar = 200pm.
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the right valve along the dorsal, anterodorsal and pos-
terodorsal margins. Maximum carapace length is located
at or slightly below mid-height, maximum carapace
height occurs at mid-length or at 1/3rd of carapace length
and the maximum width is at mid-length. Internal features
are not accessible.

Dimensions (mm).— Elika Formation,sample Z52:
length/height/width of carapace: 0.72/0.40/0.29; 0,84/
0.44/0.32; 0.90/0.50/0.34; 0.88/0.50/0.35; 0.94/ 0.54/-;
0.86/0.48/0.34.

Discussion.— A species similar to B. zaliensis n.sp. is Bair-
diacypris ventralis Chen from the Middle Permian of South
China (Chen, 1958). In contrast to the latter species the
present specimens show a distinct posterodorsal angula-
tion, more sharply tapering extremities in dorsal view and
the overlap of the left valve is restricted to the dorsal, an-
terodorsal and posterodorsal margins. B. changxingensis
Shi, 1987 has a more elongate lateral carapace outline, a
less distinct posterodorsal angulation and the extremities
are more blunt in dorsal view.

Stratigraphical and geographical distribution.— The species
is recorded from basal Triassic strata (lowermost Gries-
bachian) of Northwest Iran; a few centimetres to 0.4m
above the Permian/Triassic boundary. This stratigraphical
range suggests that the species may be a valuable bios-
tratigraphical indicator for the basal Triassic at a regional
scale.

Bairdiacypris sp.1
(PI. 3, Figs. 18-21)

22002 “Fabalicypris gleenensis (Harlton)”. Shi & Chen,
Pl. 23, Figs. 1,2.

Material. — 13 valves and carapaces.

Dimensions (mm).— Jolfa Formation, sample Z9:
length/height/width of carapace: 1.38/0.64/0.56; sample
Z10: length/height/width of carapace: 1.46/0.48/0.50;
sample Z11: length/height of LV: 1.26/0.60; sample Z6:
length/height/width of carapace: 1.30/0.60/0.50; 1.30/
0.58/0.48.

Remarks.— With regard to the lateral carapace outline the
present material is somewhat similar to a species de-

28

scribed as Bairdiacypris jonesiana (Kirkby) from the Per-
mian of Russia by lvanov (1975). The present material dif-
fers in the more rounded posterior margin, the less distinct
concavity at the ventral margin and angulation of the dor-
sal margin at the right valve. Bairdiacypris sp. 1 is also
comparable with the species which was described as “fa-
balicypris gleenensis” (Harlton) from the Late Permian of
China (Shi & Chen, 2002). The figured specimen however
is poorly preserved and the conspecificity is therefore
questionable.

Stratigraphical and geographical distribution.— Bairdia-
cypris sp.1 occurs in the lower Jolfa Formation, lower
Dzhulfian of Northwest Iran.

Family BAIRDIIDAE? Sars, 1888
Genus Praezabythocypris Kozur, 1985

Praezabythocypris? ottomanensis (Crasquin-Soleau,

2004)
(Pl. 4, Figs. 1-4)

2004 Bairdiacypris ottomanensis n.sp. Crasquin-So-
leau, p. 285, PI. 2, Figs. 13-24.

2005 Bairdiacypris ottomanensis Crasquin-Soleau,
2004. Crasquin-Soleau & Kershaw, Pl. 1,
Figs.10-12.

2008 Praezabythocypris sp.1. Mette, PI. 2, Figs. 10,11.

Material. — About 310 carapaces.

Dimensions (mm).— Elika Formation, sample Z52:
length/height/width of female carapace: 0.84/0.47/0.38;
0.76/0.42/0.34; 0.84/0.48/0.36; length/height/width of
male carapace: 0.86/0.48/0.32; 0.72/0.40/0.32; sample
Z47: length/height/width of male carapace: 0.92/0.50/
0.40.

Remarks.— Praezabythocypris pulchra Kozur 1985 shows
a more distinct dorsal overlap of the left valve which is
strongly arched dorsally. Bairdiacypris? caeca Shi from the
Changhsingian of Meishan section (Shi & Chen, 1987) is
similar in lateral carapace outline and overlap structure. In
dorsal view the present species differs in the more convex
outline with more rounded extremities and the greatest
width located in the posterior third. In lateral view the
present species is more slender. In contrast to the material
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described from the early Induan of western Taurus
(Crasquin-Soleau et al., 2004) some specimens of the pres-
ent material show a weak ornamentation of small pustu-
lae. This feature is regarded as an ecophenotypic feature
due to environmental deterioration during the P/T-crisis
because it occurs only in one horizon (sample 52) located
a few centimetres above the Permian-Triassic boundary
(Mette, 2008). Another important characteristic of the
species is the occurrence of specimens with an inflated
posterior part which was mentioned by Crasquin-Soleau
et al. (2004). Despite this observation Crasquin-Soleau as-
signed the species to Bairdiacypris. With regard to cara-
pace outline and overlap the present species is most
probably a representative of Praezabythocypris. Internal
features including adductor muscle scars are not accessi-
ble. Since sexual dimorphism is generally not observed
among representatives of Bairdioidea the systematic posi-
tion of the present species is therefore questionable.

Stratigraphical and geographical distribution.— According
to Crasquin-Soleau et al. (2004) P.2 ottomanensis occurs in
lowermost Triassic beds of the [sarcicella isarcica con-
odont zone in the Taurus (Turkey). These authors suggested
a stratigraphical gap in the uppermost Changsingian and
lowermost Induan. The species was also recorded from
lowermost Triassic beds (Hindeodus parvus conodont
zone) of South China (Crasquin-Soleau & Kershaw, 2005).
In NW Iran P.? ottomanensis appears very abundantly in
latest Permian to earliest Triassic age beds (Clarkina meis-
hanensis — Hindeodus praeparvus / H. parvus zones)
which suggests that this species may be a disaster species
and probably a valuable biostratigraphical indicator for
the P/T boundary interval in the Tethyan realm. Its strati-
graphical and palaeoecological significance was also dis-
cussed in Mette (2008).

Praezabythocypris? sp.2
(Pl. 4, Figs. 5-6)

2008 Praezabythocypris sp.2. Mette, Pl. 2, Figs. 12,13.
Material. — 64 carapaces.

Dimensions (mm).— Elika Formation, sample Z52: length/
height/width of carapace: 0.74/0.45/0.36; 0.84/ 0.50/-;
0.77/0.44/0.30; 0.80/0.50/0.35.

Remarks.— Praezabythocypris? sp.2 is probably closely re-
lated to P. ? ottomanensis (Crasquin-Soleau) but differs
from the latter species in the stronger dorsal convexity and
stronger overlap of the left valve. The dorsal overlap which
is greatest at mid-length decreases considerably at the an-
terodorsal and posterodorsal slope of the right valve. In
dorsal view the present species shows a similar outline to
P2 ottomanensis with rounded extremities and the great-
est width being located at 1/3rd of carapace length. Sex-
ual dimorphism is not discernable at the present material.
Some of the specimens which were recorded from sample
52 show a similar pustulose ornamentation (PI. 4, Fig. 6)
of the lateral surface like P. ottomanensis and may there-
fore also be due to abnormal environmental conditions.
Praezabythocypris pulchra Kozur 1985 from the Abade-
hian-lower Dzhulfian of Hungary (Kozur, 1985a) shows a
more regular dorsal overlap of the left valve.

Stratigraphical and geographical distribution.— The species
occurs in earliest Triassic (Griesbachian) age beds at Zal
section (H. parvus zone) and could therefore be an off-
shoot of P.? ottomanensis.

Genus Liuzhinia Zheng, 1976

Liuzhinia sp.1
(Pl. 4, Figs. 7-9)

21982 Bairdiacypris sp.A. Chen & Shi, Pl. 12, Figs. 27,
28.
2008 Liuzhinia ? sp.1. Mette, PI. 2, Figs. 15-17.

Material.— 153 carapaces.

Dimensions (mm).— Elika Formation, sample 56:
length/height/width of carapace: 0.63/0.32/0.28; 0.64/
0.32/0.30; 0.64/0.34/0.30; 0.68/0.34/0.34; 0.70/0.35/
0.34.

Remarks.— The present species is most similar with regard
to lateral and dorsal carapace outline to Bairdiacypris sp.A
in Chen & Shi (1982) from the Upper Permian of Nantong
(China) which is therefore supposed to be possibly con-
specific with Liuzhinia sp.1. Liuzhinia antalyaensis
Crasquin-Soleau from the Lower Induan of Taurus (Turkey)
shows a dorsal margin which is more or less distinctly in-
clined towards the posterior margin (Crasquin-Soleau et
al., 2004). The present material comprises specimens with
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subparallel dorsal and ventral margins but also a few spec-
imens with an inclined dorsal margin. A verification of
possible conspecificity of the present material with L. an-
talyaensis would require a direct comparison of the type
material and determination of intraspecific variability. Li-
uzhinia parva Wei, 1981 and Liuzhinia subovata Zheng,
1976 have a distinctly arched dorsal margin. Similar to P.?
ottomanensis and P.? sp.2 the present species does also
show an irregular pustulose ornamentation which is
thought to be effected by environmental deterioration.

Stratigraphical and geographical distribution.— Liuzhinia
sp.1 occurs in the lowermost part of the Elika Formation
which is dated as lowermost Griesbachian (H. parvus con-
odont zone). Another possible occurrence is in the Upper
Permian of Nantong (China).

Liuzhinia sp.2
(Pl. 4, Fig. 10)

2008 Liuzhinia ? sp. 2. Mette, Pl. 2, Fig 18.
Material.— 10 carapaces.

Remarks.— Liuzhinia sp.2 differs from L. sp.1 and the other
species of Liuzhinia in the almost symmetrically rounded
anterior and posterior margins and the distinct inclination
of the dorsal margin.towards the posterior margin. It is
suggested to be a new species but left in open nomencla-
ture due to insufficient and poorly preserved material for
a detailed taxonomic description.

Stratigraphical and geographical distribution.— The pres-
ent species is known from the Lower Griesbachian (H.
parvus zone), Lower Elika Formation in Northwest Iran.

Family ACRATIIDAE Griindel, 1962
Genus Paramacrocypris Kozur, 1985

Paramacrocypris sp.1
(Pl. 4, Figs. 11-13)

2008 Bairdiacypris sp. Mette, Pl. 1, Fig. 15.
Material.— 29 carapaces and valves.

Dimensions (mm).— Jolfa Formation, sample Z4:
length/height/width of carapace: 1.00/0.40/-; 1.06/0.50/
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0.40; 1.10/0.46/0.38; sample Z11: length(height/width of
carapace: 1.22/0.48/0.38; 1.20/0.46/-; 1.14/0.50/0.40;
sample Z9: length (height/width of carapace: 1.04/0.38/
0.38.

Remarks.—The present material is similar in carapace out-
line and overlap to P. schallreuteri from the Dzhulfian of
Hungary which may therefore be closely related. In con-
trast to the figured specimen in Kozur (1985a,b) the max-
imum carapace height and width of the present species is
located just behind mid-length. The specimens from Iran
also show a greater maximum carapace size than the
specimens from Hungary.

Stratigraphical and geographical distribution.— Paramacro-
cypris sp.1 is recorded from the Jolfa Formation and lower
Ali Bashi Formation (Dzhulfian — lower Dorashamian) of
Northwest Iran.

Superfamily BAIRDIOCYPRIDOIDEA Shaver, 1961
Family PACHYDOMELLIDAE Berdan & Sohn, 1961

Genus Microcheilinella Geis, 1933

Microcheilinella sp.1
(Pl. 4, Figs. 14-16)

2008 Microcheilinella sp. Mette, Pl. 3, Figs. 5,6.
Material. — 14 carapaces.

Remarks.— The species is characterized by a short subtri-
angular lateral carapace outline with the posterior extrem-
ity located in a subdorsal position. Near the posterodorsal
margin of the right valve and at the posteroventral margin

Plate 4. 1-4: Praezabythocypris? ottomanensis (Crasquin-Soleau). 1: male
(?) carapace, right view (sample 52); 2: male (?) carapace, right lateral
view (sample 52); 3: female (?) carapace, dorsal view (sample 52); 4:
male (?) carapace, dorsal view (sample 52). 5-6: Praezabythocypris? sp.2.
5: carapace, left lateral view (sample 52); 6: carapace, right lateral view
(sample 52)..7-9: Liuzhinia sp.1. 7: carapace, right lateral view (sample
52); 8: carapace, right lateral view (sample 52). 9: carapace, dorsal view
(sample 52). 10: Liuzhinia sp.2, carapace, left lateral view (sample 52).
11-13: Paramacrocypris sp.1. 11: carapace, right lateral view (sample 4);
12: Paramacrocypris sp.1, right valve (sample 4); 13: carapace, dorsal
view (sample 9). 74-16: Microcheilinella sp.1. 14: carapace, right lateral
view (sample 11); 15: carapace, dorsal view (sample 11); 16: left valve
(sample 39). 17: Basslerella aff. crassa, carapace, right lateral view (sam-
ple 39). 18: Permoyoungiella sp.1, carapace, right lateral view (sample
31). 19-20: Permopolycope sp.1, carapace (sample 32). All figures of
valves are external views. Scale bar = 200um.
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of the left valve occurs a short spine. The overreach of the
left valve is most strong on the ventral margin and very
weak posteroventrally. In dorsal view the carapace has a
short wedge-shaped outline. With respect to the carapace
outline Microcheilinella sp.1 differs from the other known
species of this genus. Because of insufficient material the
species is left in open nomenclature.

Mi-
crocheilinella sp.1 is distributed in the Jolfa Formation and

Stratigraphical and geographical distribution.
lower-middle part of the Ali Bashi Formation (unit1), dated
as Dzhulfian — Dorashamian (C. subcarinata —zone).

Superfamily CYTHEROIDEA Baird, 1850
Family CYTHERIDEIDAE Sars, 1925

Genus Basslerella Kellett, 1935

Basslerella aff. crassa Kellett, 1935
(Pl. 4, Fig. 17)

21935 Basslerella crassa n. sp. Kellett, p. 156, Pl. 17,
Figs.Ta-c.
2008 Basslerella sp. Mette, PI. 3, Fig. 8.

Material.— 1 carapace and 4 valves.

Remarks.— The species shows a strongly arched dorsal
margin with a distinct anterodorsal angulation and a weak
posterodorsal angulation. It is most similar to Basslerella
crassa from the Lower Permian of Kansas (Kellett, 1935).
Intraspecific variability cannot be determined because it is
represented by only one carapace and a few valves.

Stratigraphical and geographical distribution.— B. aff.
crassa has been found in the middle part (unit 1) of the Ali
Bashi Formation (Dorashamian, C. subcarinata zone) at
Zal section.

Family YOUNGIELLIDAE Kellett, 1933
Genus Permoyoungiella Kozur, 1985

Permoyoungiella sp.1
(Pl. 4, Fig. 18)
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2008 Permoyoungiella sp. Mette, Pl. 3, Fig. 13.
Material— 1 carapace.

Remarks.— This species of Permoyoungiella is character-
ized by very faint longitudinal ribs and a straight ventral
margin. There is no anterior or posterior peripheral bulge.
It is represented by only one specimen. Species of Per-
moyoungiella comparable to the present specimen were
not recorded.

Stratigraphical and geographical distribution.— The strati-
graphic record is lower Dorashamian (C. wangi zone) of
Northwest Iran (Zal section).

Subclass MYODOCOPA Sars, 1866
Order HALOCYPRIDA Dana, 1852
Suborder CLADOCOPINA Sars, 1866
Family PERMOPOLYCOPIDAE Kozur, 1985

Genus Permopolycope Kozur, 1985

Permopolycope sp.1
(Pl. 4, Figs. 19-20)

2008 Discoidella cf. suprapermiana Kozur. Mette, PI.
3, Figs. 9-10.

Material.— 6 carapaces.

Remarks.— A diagnostic feature of the present species is
the occurrence of a long marginal rib which is separated
from the free margin by a single row of fossules. 