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Abstract. A new genus of Foraminifera (Miliolata, Cornuspiro-
idea, Neodiscidae) is erected from the late Guadalupian (Capitanian =
Midian) to Lopingian sedimentary succession of the island of Hydra
(Greece). It represents an important phylogenetic form, probably at the
origin of several genera (or subfamilies of the authors) that became
relatively widespread during the Lopingian (Late Permian). Glomomi-
diella n. gen. is characterized by an entirely glomospiral coiling and
rudimentary pseudoseptation.

Riassunto. Nel presente lavoro ¢ descritto un nuovo genere di
foraminifero (Miliolata, Cornuspiroidea, Neodiscidae) rinvenuto nella
parte alta del Permiano Medio e nel Permiano Superiore dell’Isola di
Hydra (Grecia). Glomomidiella n. gen. rappresenta una forma molto
significativa dal punto di vista filogenetico e si pone, probabilmente,
all’origine di molti generi (o sottofamiglie) sviluppatisi durante il Per-
miano superiore (Lopingiano). Dal punto di vista morfologico Glomo-
midiella n. gen. & caratterizzato da un avvolgimento glomospirale e da
pseudosetti.

Introduction

During the Middle/Late Permian many genera of
large porcelaneous foraminifers appeared in the Tethys.
The aim of this paper is to describe a new genus that
seems to be ancestral to a number of different lineages:
e.g., Kamurana, Glomomidiellopsis, Septagathammina,
and Baisalina (all recently revised in Gaillot & Vachard
2007).

This genus is described under the name Glomo-
midiella gen. n. It corresponds to many “Glomospira”
of the literature. Glomotrocholina, never re-found since

its description, is too poorly known to be compared
with the new genus. Nevertheless, it has probably some
affinities.

Geological setting

Glomomidiella gen. n. occurs in the Marmari and
Episkopi formations on the island of Hydra (Argolis
Peninsula, Peloponnesos, Greece) (Fig. 1), at the Epis-
kopi and Cap Rigas sections (Fig. 2).

The geology of Hydra is well known since the
pioneering work of Renz during the first half of last
century (Renz 1925; see also the synthesis of Renz &
Reichel 1945) and it has been recently shown in the
geological map published by Rémermann et al. (1981)
and Angiolini et al. (1992). Many papers were devoted to
the analyses of both Permian and Triassic fossil assem-
blages (e.g. Renz & Reichel 1945; Nestell & Wardlaw
1987; Rettori et al. 1994; Grant 1995; Crasquin-Soleau
& Baud 1998). Permian stratigraphy was the object of
syntheses by Grant et al. (1991) and Baud et al. (1991).

According to Grant et al. (1991) the Permian
rocks of Hydra can be subdivided into three groups:
the Thikia Group, comprising from the base the Nisitsa,
Ormos, Lehusis/Mamantos and Cap Rigas formations;
the Klimaki Group, including the Riga, Cap Bisti and
Marmari formations; and the Barmari Group, compris-
ing the Episkopi and Miras formations.

In the original description of Grant et al. (1991),
the main facies of the Marmari Formation comprises
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Fig. 1 - Location map of Hydra Is-

land (Greece).
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“dolomitic bioclastic wackestone and packstone with
subordinate foraminiferal lime packstone-grainstone”
of late Murgabian (= Wordian) age, based on the occur-
rence of Neoschwagerina margaritae Deprat (Grant et
al. 1991, fig. 5 C; Vachard et al. 1995). According to our
observations, the Marmari Formation chiefly consists of
bioclastic wackestones with rare ostracods and gastro-
pods, microbialitic dolomicrosparites and micrites with
gypsum pseudomorphs at the base. This facies is suc-
ceeded by bioclastic wackestones and packstones with
oncoids (Rivulariaceae), dasyclad algae, gastropods (in-
cluding Bellerophon), ostracods, bivalves, Earlandia sp.,
Globivalvulina sp., Psendovermiporella? sp., Hemigor-
diellina sp. (= “Glomospira” sp. of the authors), Neodis-
cus? sp., Nodosinelloides? sp.

The upper part of the formation comprises bio-
clastic floatstones and packstones with common codia-
cean thalli, crushed algae (Permocalculus-dominated),
Miliolata (Glomomidiella-dominated), ostracods, gas-
tropods and crinoids. Undetermined dasyclad algae
are also present. Smaller foraminifers include Globival-

vulina sp., G.? sp., Louisettita? sp., Palaeconubecularia?
sp., Hemigordiellina Deleau & Marie, 1961 emend. Va-
chard & Beckary, 1991, (=“Glomospira” sp. auct.),
Hemigordius harltoni Cushman & Waters, 1928, spari-
tized Hemigordins? (resembling some involutinids),
Glomomidiella nestellorum gen. n. n. sp. (= Kamurana?
sensu Nguyen Duc Tien, 1978), Glomotrocholina? sp.,
Pseudomidiella sp., Geinitzina postcarbonica Spandel,
1901, Frondina permica Sellier De Civrieux & Dessau-
vagie, 1965, and Robuloides gibbus Reichel, 1945. Fusu-
linids are rarer with Pisolina sp.

The top of the Marmari Formation is character-
ized by lower biodiversity and a different facies. It is
made of bioclastic, intraclastic, peloidal neosparitized
wackestone with fragments of crinoids, ostracods, algae
(Diplopora sp.), smaller foraminifers such as Globival-
vulina sp. and fusulinids such as Nankinella sp. This is
reflected at outcrop by the occurrence of white-weath-
ering dolostones. The age of the Marmari Formation is
Wordian-Capitanian.
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The Episkopi Formation has been described by
Grant et al. (1991) as consisting of basal conglomeratic
lenses followed by algal limestones and then high en-
ergy bioclastic packstones and grainstones with chert.
Very rich fossil assemblages of brachiopods, conodonts
and fusulinids indicate a late Capitanian to Changhsin-
gian age.

At the Episkopi section, the base of the Episkopi
Formation truncates the underlying Marmari Forma-
tion and consists of a 20 cm-thick conglomerate with
smooth carbonate clasts up to 2 c¢m in width (sample
GL254) lying above a stylolitic surface. Above the basal

conglomerate, the Episkopi Formation is characterized
by bioclastic wackestones to grainstones, locally peloi-
dal, with fragments of gastropods, bivalves, brachio-
pods, corals, crinoids, ostracods, paleoechinids, pseu-
doalgae, algae (Sparaphralysia, Solenoporaceae, Permo-
calculus, Gymnocodium, Epimastopora, Mizzia, Diplo-
pora), and the smaller foraminifers (see list in Tab. 1).
The uppermost part of the formation, Changhsin-
gian in age, consists of bioclastic packstones with gas-
tropods, ostracods, bryozoans, corals, brachiopods, al-
gae (Permocalculus sp.), smaller foraminifers (see list in

Tab. 2)
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Agathammina pusilla (Geinitz in Geinitz & Gutbier, 1848)

Abadehella sp.,

Agathammina sp. 1

Agathammina sp.

Agathammina sp. 2

Climacammina sp.

Dagmarita shahresaensis Mohtat-Aghai & Vachard, 2003
Dagmarita sp.

Deckerella sp.

Diplosphaerina inaequalis (Derville, 1931)

Frondina permica Sellier De Civrieux & Dessauvagie, 1965
Frondinodosaria (?) sp.

Geinitzina sp.

Globivalvulina cyprica Reichel, 1945

Globivalvulina sp. 1

Globivalvulina sp. 2

Glomomidiella nestellorum n. gen., n. sp. (= Kamurana? sp.
Nguyen Duc Tien, 1989)

"Glomospira" sp.

Hemigordius harltoni Cushman & Waters, 1928
Ichtyofrondina sp.

Multidiscus obesus Lin et al., 1990

Multidiscus padangensis Lange, 1925

Nankinella sp.

Neoendothyra sp.

Neohemigordius cf. zaninettiae (Altiner, 1978)
Neohemigordius sp.

Pachyphloia sp.

Paraglobivalvulina (?) sp.

Pseudodunbarula mimima (Sheng & Chang, 1958)
Pseudolangella fragilis Sellier De Civrieux & Dessauvagie, 1965
Pseudolangella sp.

Pseudomidiella cf. labensis Pronina-Nestell & Nestell, 2001
Pseudomidiella sp.

Pseudotristix sp.

Pseudovermiporella nipponica (Endo in Endo & Kanuma, 1954)
Rectostipulina quadrata Jenny-Deshusses, 1985

Reichelina media Miklukho-Maclay, 1954

Reichelina sp.

Robuloides gibbus Reichel, 1945a

Sengoerina sp.

Tetrataxis sp.

Tab. 1 - Foraminifers from the lower part of the Episkopi Fm.

Systematic descriptions

Phylum Foraminifera d’Orbigny, 1826
Class Miliolata Lankester, 1885
Order Miliolida Delage & Hérouard, 1896
Suborder Hemigordiopsina Mikhalevich, 1988

Superfamily Cornuspiroidea Schulze, 1854 (nomen
translat. Jirovec, 1953 acc. to Mikhalevich, 1988)

Family Neodiscidae Lin, 1984 (nomen translat. Gaillot
& Vachard, 2007, pro subfamily).

Synonyms. Kamuraninae Trifonova, 1984; Shanitidae Loeblich
& Tappan, 1986; Baisalinidae sens# Loeblich & Tappan, 1986; Hemi-
gordiopsidae Nikitina, 1969; Septagathammininae Mikhalevich, 1988
(see discussion in Gaillot & Vachard, 2007).

Diagnosis. Large Miliolida, test composed of a spherical pro-
loculus followed by a tubular chamber, with a thick wall, variably

Climacammina sp.

Codonofusiella cf. kwangsiana Sheng, 1956

Codonofusiella cf. laxa Douglass, 1970

Codonofusiella cf. paradoxica Dunbar & Skinner, 1937

Codonofusiella sp.

Colaniella ex gr. minima Wang, 1966

Colaniella ex gr. parva (Colani, 1924)

Dagmarita sp.

Frondina permica Sellier De Civrieux & Dessauvagie, 1965,

Globivalvulina vonderschmidti Reichel, 1945

Hemigordiellina sp. (="Glomospira" sp.)

Multidiscus padangensis Lange 1925

Multidiscus sp.

Nankinella sp.

Nanlingella sp.

Neoendothyra reicheli Reitlinger, 1965

Neoendothyra sp.

Pachyphloia sp.

Paleofusulina cf. sinensis Sheng, 1955

Paradoxiella pratti Skinner & Wilde, 1955

Paraglobivalvulina gracilis Zaninetti & Altiner, 1981,

Pseudovermiporella nipponica (Endo in Endo & Kanuma, 1954)

Pseudovermiporella sp.

Rectostipulina quadrata Jenny-Deshusses, 1985

Reichelina minuta Erk, 1942

Reichelina sp.

Robuloides gibbus Reichel, 1945

Tab. 2 - Foraminifers from the upper part of the Episkopi Fm.

coiled, but generally composed of an early glomospiroid stage followed
by a planispiral stage, evolute or semi-evolute. The tube is generally
undivided, but pseudosepta can exist. The chamber is semicircular in
section (some flosculinisations are observable in advanced forms of
Neodiscopsis, Glomomidiellopsis and Hemigordiopsis), the thick wall
is reinforced by buttresses at the contact with the preceding whorl.
Aperture terminal, simple.

Remarks. The oldest genera of the family Neo-
discidae as emendated by Gaillot & Vachard (2007), are
Uralogordius Gaillot & Vachard, 2007 (the late Early
Permian ancestor) and Neodiscus Miklukho-Maklay,
1953 emend. Gaillot & Vachard, 2007; then, Multidiscus
and Hemigordiopsis. Nevertheless, the representatives
of the latter in Kubergandian-Murgabian are not well
known and Hemigordiopsis is typically Midian in age
(Termier et al. 1977 updated; Pronina 1988a). Herein we
suggest that Glomomidiella gave rise to Glomomidiel-
lopsis tieni (late Midian in age in Cambodia, Nguyen
Duc Tien 1979, 1986), which then in the early Wuchia-
pingian gave rise to the two following lineages: (1) Neo-
discopsis-Kamurana, and (2) Glomomidiellopsis nenoi-
G. lysitiformis. The first lineage is morphologically very
different from Neodiscus and the second could be con-
sidered homeomorphic with Hemigordiopsis. On the
basis of septation Glomomidiella probably also gave rise
to true Baisalina, Pseudobaisalina, Pseudomidiella and
Septagathammina. False Baisalina in rock older than
Midian, corresponds in fact to Septigordius Gaillot &
Vachard, 2007 (Fig. 3), i.e. the homeomorph of Baisali-
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Fig. 3 - Comparison of related genera of Neodiscidae. 1) Glomomidiella nestellorum gen. n. n. sp., pl. 1, fig. 7 (this study). Holotype and
paratype, Midian (= Capitanian), Hydra Island, Greece, x 48. 2) Crassiglomella guangxiensis (Lin, 1978). Plesiotype (Vachard et al.,
2002: pl. 6, fig. 1), Midian, Batain Plain, Oman, x 60. 3-4) Baisalina pulchra Reitlinger, 1965. Two paratypes (3 = pl. 1, fig. 16; 4 = pl. 1,
fig. 17), upper Gnishik Horizon, Transcaucasia (Armenia), x 48. 5) Glomomidiellopsis tieni Gaillot & Vachard, 2007. Holotype (Gaillot,
2006, pl. .21, fig. 11; Gaillot & Vachard, 2007, pl. 65, fig. 11), Late Permian, Kuh-e Surmeh section, Zagros, Iran, x 64. 6) Glomomi-
diellopsis nenoi Gaillot & Vachard, 2007. Paratype (Gaillot, 2006, pl. I11.19, fig. 15; Gaillot & Vachard, pl. 55, fig. 15), Changhsingian,
Persian Gulf, Iran, x 54. 4. 7) Glomomidiellopsis lysitiformis Gaillot & Vachard, 2007. Holotype (Gaillot, 2006, pl. I1.31, fig. 16; Gaillot
& Vachard, pl. 27, fig. 16), Lopingian, Persian Gulf, Iran, x 68. 8-9) Pseudomidiella lasbensis Pronina-Nestell in Nestell and Pronina-
Nestell, 2001 (8 = pl. 1, fig. 21; paratype; 9 = pl. 1, fig. 20: holotype). Late Changhsingian. NW Caucasus (Russia), both x 72. 10)
Neodiscopsis spectabilis (Lin, Li & Sun, 1990). Plesiotype (Gaillot, 2006, pl. I1.20, fig. 9), Lopingian, Persian Gulf, Iran, x 64. 11)
Septagathammina splendens Gaillot & Vachard, 2007. Paratype (pl. 11.20, fig. 13). Lopingian, Persian Gulf, Iran, x 64. 12) Kamurana
broennimanni Altiner and Zaninetti, 1977 (orth. mut.). Paratype (pl. 1, fig. 6), Late Permian, eastern Taurus (Turkey), x 28.
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na, among the more primitive family Hemigordiidae
(see discussion in Gaillot & Vachard 2007).
Occurrence. ?Sakmarian, ?Artinskian-Lopingian
with a late Changhsingian acme. Palaeotethys from
Greece to South China; Neo-Tethys: Taurides (Turkey),
Zagros (southern Iran), Oman (Batain Plain). Rare to
absent in North-America. Trifonova’s (1992) Triassic re-
presentatives of Hemigordiopsis irregularis (Wang &
Sun, 1973) and H. renzi Reichel, 1945 seem to be cor-
rectly identified at least at the family level; hence the
latter could be present within the Early Triassic of Bul-
garia. Kamurana is also indicated as “Late Permian-
Early Triassic” in range by Pronina (1988b, p. 59).

Glomomidiella gen. n.

Synonyms Glomospira (pars), Baisalina (pars), Hemigordius
(pars), Agathammina (pars),? Glomotrocholina (pars).

Type species. Glomomidiella nestellorum gen. n. n. sp.

Etymology. From Glomospira by the rudimentary septation
and the largest size, and from Pseudomidiella by the type of coiling
(entirely streptospiral).

Diagnosis. Test free, large, bichambered roughly spherical, and
involute. Coiling is streptospiral (= i.c., glomospiroid). Faint pseudo-
septation present in the last whorls. Wall porcelaneous. Aperture term-
inal, simple.

Composition. Glomomidiella nestellorum gen. n. n. sp., Baisa-
lina pulchra magna Lys in Lys et al., 1980; Baisalina gigantea Lin, 1984;
Glomospira problema Lin, 1978; Glomospira helicina Lin et al, 1990;
Foram. indet. sp. Berczi-Makk et al., 1995, pl. 15, figs. 1-3; Glomomi-
diella n. sp. (Mohtat-Aghai et al.,, submitted, pl. 1, fig. 16); ? Hemi-
gordius sp. + Baisalina pulchra, both sensu Noé, 1987 (pl. 31, figs. 2+3)
(or Psendomidiella).

Characters of the species:

1. Glomomidiella nestellorum n. sp.: spherical to
ovoid, large, greater height of the whorls, pseudo-septa
rare in small asymmetric triangles.

2. Glomomidiella magna (Lys): ovoid, large,
greater height of the whorls, pseudo-septa, isolated in
acute triangle, or continuous and forming an inner ru-
gose periphery.

3. Glomomidiella gigantea (Lin): similar to G.
magna, but with a medium sized chamber (G. magna
and G. gigantea might be synonyms).

4. Glomomidiella problema (Lin) differs from G.
nestellorum, by a less tight juvenarium.

5. Glomomidiella helicina (Lin, Li & Sun) is simi-
lar in size to G. nestellorum (D = 1.07-1.59 mm), with
fewer whorls (2-3). Pseudo-septa are also similar.

Comparisons. Glomomidiella gen. n. differs from
Glomospira Rzehak, 1888, and Pseudospira Reitlinger in
Vdovenko et al.,, 1993, by the type of the wall and the
pseudoseptation; from Hemigordiellina Marie in Deleau
& Marie, 1961, emend. Vachard & Beckary, 1991 (=
porcelaneous false Glomospira of the authors), Hoye-

nella Rettori, 1994, Psendoagathammina Lin et al.,
1990, and Pilammina Pantic, 1965, by the size and the
presence of pseudoseptation. The new genus can be dis-
tinguished from Pseudomidiella Pronina-Nestell in Pro-
nina-Nestell & Nestell, 2001, by the entirely glomospir-
oid coiling (the last whorls in Pseudomidiella are
aligned); from Baisalina Reitlinger, 1965, and Psendo-
baisalina Sosnina, 1983, by the juvenarium (sigmoidal
and not quinqueloculine) and by a more reduced pseu-
doseptation. Glomomidiella gen. n. differs from Hemi-
gordius Schubert, 1908, Neodiscus Miklukho-Maklay,
1953, Graecodiscus Vachard in Vachard et al., 1993,
Hemigordiopsis Reichel, 1945 and Kamurana Altiner
& Zaninetti, 1977, by the type of coiling and the pseu-
doseptation; from Crassiglomella Gaillot & Vachard,
2007 by the pseudoseptation, less marked buttresses
and absence of evolute or semi-evolute outer whorls;
from Neodiscopsis Gaillot & Vachard, 2007 by the type
of coiling and the absence of flosculinisation and from
Glomomidiellopsis Gaillot & Vachard, 2007 by the
smaller size and the larger lumen of the tube (Fig. 3).
Glomotrocholina Nikitina in Sosnina & Nikitina, 1977,
needs to be revised because it could be interpreted as a
different genus or an oblique cross section of Glomo-
midiella gen. n. However, pseudoseptation has never
been mentioned in Glomotrocholina. Some oblique
cross sections of Glomomidiella gen. n. can be confused
with transverse cross sections of Agathammina Neu-
mayr, 1887.

Remarks. Many large glomospiroids figured in
the literature belong to this genus, which is abundant
on Hydra Island (Baud et al. 1991, pl. 1, fig. 1; Jenny et
al. 2004, pl. 7, fig. 6).

Geographic and stratigraphic range. Capitanian
to Changsinghian. The ancestor in the early Permian
can be found in specimens assigned to “Glomospira”
duplicata Lipina, 1949, or to some representatives of
the genus Pseudoagathammina Lin et al., 1990.

Glomomidiella nestellorum gen. n. n. sp.
PL 1, figs 1-19, PL 2, figs 1-20

1964 Ammodiscidae - Glintzboeckel & Rabaté, pl. 102, fig. 2
(bottom, centre and right).
1965 Glomospira sp. - Kochansky-Devidé, pl. 13, fig. 7-8.

PLATE 1

Figs. 1-19 - Glomomidiella nestellorum gen. n. n. sp. Fig. 7 (left) -
holotype, sample GL 262; Figs. 1, 5, 6 - paratypes,
sample GL 176; figs. 2-4, 7 (right), 8-19 - paratypes,
sample GL 262. Magnifications: Figs. 1-5, 7-10, 12-13;

15-19: x 60; figs. 6, 11, 14: x 40.
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Uralogordius

Fig. 4 - Hypothetical phylogeny of

Triassic some Permian and Triassic
P/T Miliolata.
boundary -
Septagathammina
. Baisali
Pseudomidiella
Late
Permian [c 1l l Graecod I
Midian Glomomidiella
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o
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Roadian
Kungurian/
Artinskian

1970 Glomospira spp. - Pantic, pl. 1, fig. 6.

1978 Agathammina pusilla (Geinitz) - Berczi-Makk, pl. 1, fig. 1.

1980 Baisalina pulchra magna n. subsp. Lys in Lys et al., p. 83,
pl. 2, figs. 5-8.

1980 Kamurana broennimanni Altiner & Zaninetti - Lys in Lys
et al, p. 85 pl. 2, fig. 21.

1981 Hemigordius sp., forme en pelote - Zaninetti, Altiner &
Catal, pl. 6, fig. 6, 82.

1986 Agathammina sp. A - Kobayashi, pl. 3, fig. 7-9, 112.

1987 Kamurana? or Baisalina sp. - Panzanelli-Fratoni et al., pl.
10, fig. 17.

1988 Baisalina n. sp. aff. B. pulchra - Gargouri & Vachard, pl. 2,
fig. 9, non fig. 1-3, 7-8, 11 (other Miliolida).

1989 Kamurana (?) sp. - Nguyen Duc Tien, pl. 27, fig. 11-12.

1990 Agathammina asymmetrica (Han) - Lin et al., pl. 26, fig.
14, non fig. 13, 15-16 (= Agathammina).

1991 Hemigordius - Baud et al., pl. 1, fig. 1, non pl. 2, fig. 1 (=
Neohemigordius).

1994 Kamurana (?) sp. - Fontaine et al., pl. 5, fig. 8.

1995 Baisalina pulchra Reitlinger- Berczi-Makk et al., pl. 13, fig.
3-4, 6-7, pl. 14, fig. 4-5, non pl.15, fig. 6 (= Pseudomidiella).

? 1995 Foram. indet. sp.- Berczi-Makk et al,, pl. 15, fig. 1-3.

1995 Baisalina pulchra magna n. subsp. - Partoazar, pl. 3, fig. 3-
7 (nomen nudum, no described and preoccupied).

1998 Kamurana or Neodiscus sp. - Altiner & Ozkan-Altiner, pl.
4, fig. 19.

2004 Hemigordius ssp. (sic) - Jenny et al., 2004, pl. 7, fig. 6.

Etymology. Dedicated to G. Pronina-Nestell and M. Nestell
(University of Texas), eminent specialists of the Permian.

Type locality. Hydra Island (Greece).

Type level. Sample GL 262.

Holotype. PL 1, fig. 7 (left), MPUM 9852.

Paratypes. Pl. 1 figs. 1-6, 7 (right) 8-19; PL. 2 figs. 1-20.

Repository of the types. Museum of Palaeontology, Diparti-
mento di Scienze della Terra “A. Desio”, University of Milano (Italy),
MPUM 9852.

Diagnosis. Large Glomomidiella gen. n. having a relatively
wide tubular chamber and poorly developed pseudoseptation.

Description. Test spherical, rarely ovoid, invo-
lute, with rounded periphery and without umbilicus.
Streptospirally coiled with the last few volutions rarely
aligned. Spherical proloculus followed by an enrolled
pseudoseptate second chamber gradually and propor-
tionally increasing in size. Peripheral margin broadly-
rounded. Two groups of specimens considered as mega-
lo- and microspheric generations. Wall calcareous, por-

PLATE 2

Figs. 1-12 - Glomomidiella nestellorum gen. n. n. sp. Figs. 1-12 -
paratypes (megalospheric generation), sample GL 262;
Figs. 13-20 - Glomomidiella nestellorum gen. n. n. sp. paratypes
(microspheric generation), fig. 13 - sample GL 252;

figs. 14-20 - sample GL262. Magnifications: Figs. 1-

12: x 60; figs. 13-20: x 80.
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celaneous, well preserved. The pseudoseptation pro-
duces a rugose inner periphery. Aperture simple at
end of the tubular chamber.

The macrospheric generation has a proloculus
diameter of 0.090-0.160 mm (generally 0.100 mm). Ju-
venarium consisting of 5-6 volutions, more or less sig-
moidally coiled and limited by a glomus exhibiting a
longitudinal section of the tube. Mature specimens
having 7-9 volutions and measuring: diameter =
0.520-0.770 mm; width = 0.600-0.735 mm; L/D ratio
= 0.75-1.10.

The microspheric generation exhibits an involute
test, roughly spherical to slightly ovoid in shape, with
rounded periphery and protruding flanks. The coiling is
entirely streptospiral. Spherical proloculus, being 0.040-
0.060 mm in outside diameter, followed by an enrolled
pseudo-septate second chamber slowly and proportion-
ally enlarging. Peripheral margin broadly rounded. Ju-
venarium consisting of 5-7 volutions, almost spherical,
thin-walled, tightly coiled. In the mature part (4-6
whorls) the height of the chamber rapidly increases
and attains 0.06 mm. Mature specimens dimensions: dia-
meter = 0.310-0.550 mm; width = 0.120-0.400 mm; L/D
ratio = 0.80-1.00.

Comparison. It differs from Glomomidiella mag-
na by the general shape and the morphology of the
pseudosepta; from G. gigantea by an higher chamber;
from G. problema by the tight juvenarium; from G.
helicina by less whorls.

Remarks. The specimens are very abundant in the
microfacies, with almost sixty specimens each thin-sec-
tion (see Jenny et al. 2004, pl. 7, fig. 6).

Geographic and stratigraphic distribution. Ca-
pitanian to Changhsingian. Southern border of the Pa-
laeotethys and Neotethys: Tunisia, Croatia, Serbia,

Hungary, Greece, Italy (Southern Apennines), Turkey
(Taurides), Himalaya, Sumatra, Malaysia.

Conclusions

1. In the Capitanian-Wuchiapingian (late Middle
Permian) of the island of Hydra, a locally abundant
foraminifer is described as Glomidiella nestellorum,
gen. n. n. sp.

2. This taxon can be characterized as a large, glo-
mospiroid, pseudoseptate, porcelaneous genus.

3. It exhibits both micro- and megalospheric gen-
erations.

4. It is a key genus in the history of the Milio-
lata Neodiscidae because it is located at the origin of
five important lineages: Baisalina, Septagathammina,
Psendomidiella, Neodiscopsis and Glomomidiellopsis
(Fig. 4).

5. Glomomidiella gen. n. is the ancestor of the
Lopingian large glomospiroid forms: Crassiglomella
by loss of the pseudoseptation.

6. Glomomidiella gen. n. is the ancestor of Pseu-
domidiella by weak modification of coiling and increase
of the pseudoseptation.

7. Glomomidiella gen. n. is the ancestor of Baisa-
lina by strong modification of coiling and increase of
the pseudoseptation. Glomomidiella gen. n. is the an-
cestor of important large forms of the Lopingian: Ka-
murana, Neodiscopsis and Glomomidiellopsis.

8. Glomomidiella nestellorum gen. n. n. sp. is
the direct ancestor of Glomomidiellopsis tieni by a
flosculinisation of the tube.

Acknowledgements. The reviewers, J. Groves and D. Altiner,
are thanked for their very constructive reviews.

REFERENCES

Angiolini L., Dragonetti L., Muttoni, G. & Nicora A.
(1992) - Triassic stratigraphy in the Island of Hydra
(Greece). Riv. It. Paleont. Strat., 98(2): 137-180, Mi-
lano.

Altiner D. & Ozkan-Altiner S. (1998) - Baudiella stampflii
n. gen. n. sp., and its position in the evolution of Late
Permian ozawainellid fusulines. Rewv. Paléobiol.,
17(1): 163-175, Geneve.

Altiner D. & Zaninetti L. (1977) - Kamurana broennimanni,
n. gen. n. sp., un nouveau Foraminifére porcelané
perforé du Permien supérieur du Taurus oriental, Tur-
quie. Notes du Laboratoire de Paléontologie de I’Uni-
versité de Genéve, 1(6): 1-6, Geneve.

Altiner D. (1978) - Trois nouvelles especes du genre Hemi-
gordius (Foraminifére) du Permien supérieur de Tur-
quie (Taurus oriental). Notes du Laboratoire de Pa-
leontologie de I’Université de Genéve, 2(5): 27-30,
Geneve.

Baud A., Jenny C., Papanikolaou D., Sideris C. & Stampfli
G. (1991) - New observations on Permian stratigra-
phy in Greece and geodynamic interpretation. Bull.
Geol. Soc. Greece, 25(1): 187-206, Athens.

Berczi-Makk A. (1978) - Tengeri felséperm iiledékek Buda-
pesttdl DK-re a Sari-2. Sz. Szénhidrogénkutaté firds-
ban Foldtani K6zlony. Bull. Hung. Geol. Soc., 108:
313-327 (in Hungarian), Budapest.



New genus of Foraminifera Glomomidiella from the Middle-Late Permian of Hydra 359

Berczi-Makk A., Csontos L. & Pelikan P. (1995) - Data on
the Upper Permian foraminifer fauna of the Nagyvis-
nyo Limestone formation from borehole Malyinka-8
(Northern Hungary). Acta Geol. Hung. 38(3): 185-
250, Budapest.

Colani M. (1924) - Nouvelle contribution 2 ’étude des fu-
sulinidés de ’Extréme-Orient. Mém. Serv. géol. In-
dochine, 11(1): 9-199, Hanol-Halphong.

Crasquin-Soleau S. & Baud A. (1998) - New Permian ostra-
cods from Greece (Hydra Island). J. Micropal., 17:
131-152, London.

Cushman J.A. & Waters J.A. (1928) - Some Foraminifera
from the Pennsylvanian and Permian of Texas. Contr.
Cush. Lab. Foram. Res., 4(2): 31-55, Cambridge, Mas-
sachusetts.

Deleau P. & Marie P. (1961) - Les Fusulinidés du Westpha-
lien C du bassin d’Abadla et quelques autres Forami-
niferes du Carbonifere algérien. Publ. Serv. Carte
Géol. Algerie, n.s., 25: 45-160, Algiers.

Derville H. (1931) - Les marbres du calcaire Carbonifére en
Bas-Boulonnais. Deuxieme partie. Etude microgra-
phique des organismes: 113-142, Strasbourg, Boehm.

Douglass R.C. (1970) - Morphologic studies of fusulinds
from the Lower Permian of West Pakistan. U.S. Geol.
Survey, 653-G: pp. G5, G6, Washington.

Dunbar C.O. & Skinner J.W. (1937) - Permian Fusulinidae
of Texas. Univ. Texas Bull. Bur. Econ. Geol., no. 3701,
3(2): 517-825, Austin.

Endo R. & Kanuma M. (1954) - Stratigraphical and paleon-
tological studies of the Later Paleozoic calcareous al-
gae in Japan, VIL. Geology of the Mino Mountain
Land and southern part of Hida Plateau, with descrip-
tion of the algal remains found in those districts. The
Science Reports of the Saitama University, B, 1(3):
177-205, Saitama.

Erk A.S. (1942) - Sur la presence du genre Codonofusiella
Dunb. et Skin. dans le Permien de Bursa (Turquie).
Eclogae geol. Helv., 34(2): p. 251, Basel.

Fontaine H., Bin Amnan I., Khoo Han Peng, Nguyen Duc
Tien & Vachard D. (1994) - The Neoschwagerina and
Yabeina-Lepidolina zones in Peninsular Malaysia, and
Dzhulfian and Dorashamian in Peninsular Malaysia,
the transition to the Triassic. Geol. Surv. Malaysia,
Geological Papers, 4: 1-175, Kuala-Lumpur.

Gaillot J. (2006) - The Late Permian-Early Triassic Khuff
Formation in the Middle-East, sequence biostratigra-
phy and palacoenvironments by means of calcareous
algae and foraminifers. 687 pp., Ph. D., University of
Lille, 3 vol. (unpublished), Villeneuve d’Ascq.

Gaillot J. & Vachard D. (2007) - The Khuff Formation (Mid-
dle East) and time-equivalents in Turkey and South
China: biostratigraphy from Capitanian to Changh-
singian times (Permian), new foraminiferal taxa, and
palaeogeographical implications. Col. Paleont., 57: 37-
223, Madrid.

Gargouri S. & Vachard D. (1988) - Sur Hemigordiopsis et
d’autres foraminiféres porcelanés du Murghabien du
Tebaga (Permien supérieur de Tunisie). Rev. Paléo-
biol., volume spécial 2, Benthos’86, 1: 57-68, Geneve.

Geinitz H.B. & Gutbier A. (1848) - Die Versteinerungen des
Zechsteingebirges und Rothliegenden. 26 pp. (Heft 1),
Arnold, Dresden.

Glintzboeckel C. & Rabaté ]J. (1964) - Microfaunes et mi-
crofacies du Permo-Carboniféere du Sud-Tunisien. Int.
Sed. Petrol. Series, 7: 1-45, 108 pl., E.J. Brill Publisher,
Leiden.

Grant R.E. (1995) - Upper Permian brachiopods of the
superfamily Orthotetoidea from Hydra Island,
Greece. J. Paleontol., 69(4), 655-670, Lawrence.

Grant R.E., Nestell M.K., Baud A. & Jenny C. (1991) -
Permian stratigraphy of Hydra Island, Greece. Pa-
laios, 6: 479-497, Tulsa.

Jenny C., Izart A., Baud A. & Jenny ]. (2004) - Le Permien
de Ille d’Hydra (Grece), micropaléontologie, sédi-
mentologie et paléoenvironnements. Rev. Palcobiol.,
23(1): 275-312, Geneve.

Jenny-Deshusses C. (1985) - Rectostipulina n. gen. (= Stipu-
lina LYS, 1978), un organisme incertae sedis du Per-
mien supérieur de la Téthys moyen-orientale: descrip-
tion morphologique et remarques stratigraphiques.
Rev. Paléobiol., 4(1): 153-158, Geneve.

Kobayashi F. (1986) - Middle Permian foraminifers of the
Gozenyama Formation, southern Kwanto Moun-
tains, Japan. Bull. Nat. Sci. Mus., series C (Geology
and Paleontology), 12(4): 131-163, Tokyo.

Kochansky-Devidé V. (1965) - Die Fusuliniden Foraminife-
ren aus dem Karbon und Perm in Velebit und in der
Lika (Kroatien) Mittleres und Oberes Perm. Jugosla-
venka Akademija Znanosti i Umjetnosti, Odjel za
primodne nauke, Acta Geologica: 101-150, Zagreb.

Lange E. (1925) - Eine mittelpermische Fauna von Guguk
Bulat (Padanger Oberland, Sumatra). Verbandelingen
van het geologisch mijnbouwkunding Genootschap
voor Nederland en Kolonién, geologisch serie, 7:
213-295, Amsterdam.

Lin J.X. (1978) - Carboniferous and Permian Foraminiferi-
da. In: Hubei Instititute of Geological Science and
others (Eds) - Paleontological atlas of Central South
China (micropaleontological volume). Geol. Publ.
House: 10-43 (in Chinese), Beijing.

Lin J.X. (1984) - Biostratigraphy of the Yangtze Gorge area,
(3) Late Paleozoic era. Museum Changzhou, Changz-
hou City, Jiangsu Province. Geol. Publ. House: 110-
117 (in Chinese): 323-364 (in English), Beijing.

Lin J.X,, Li J.X. & Sun Q.Y. (1990) - Late Paleozoic fora-
minifers in South China. Sci. Publ. House Beijing: 1-
269 (in Chinese), Beijing.

Lipina O.A. (1949) - Melkie foraminifery pogrebennykh
massivov Bashkirii (Smaller foraminifers from the
buried massifs of Bashkiria). Ak. Nauk SSSR, Tr. Inst.
Geol. Nauk, 105, sér. géol. 35: 198-235 (in Russian;
French translation BRGM, n° 791), Moscow.

Loeblich A.R. & Tappan H. (1986) - Some new and rede-
fined genera and families of Textulariina, Fusulinina,
Involutinina and Miliolina (Foraminiferida). J. For.
Res., 16(4): 334-346, Lawrence.

Lys M., Colchen M., Bassoullet J.P., Marcoux J. & Mascle G.
(1980) - La biozone a Colaniella parva du Permien
supérieur et sa microfaune dans le bloc calcaire exo-



360 Vachard D., Rettori R., Angiolini L. & Checconi A.

tique de Lamayuru, Himalaya du Ladakh. Rev. Mi-
cropal., 23(2): 76-108, Paris.

Mikhalevich V.I. (1988) - Sistema podklassa Miliolata (Fora-
minifera) (Systematics of the subclass Miliolata (Fora-
minifera)). Tr. Zool. Inst., Akad. Nauk SSSR, 184: 77-
110, Moscow.

Miklukho-Maklay A.D. (1953) - K sistematike semeitsva
Archaediscidae (On the systematics of the family Ar-
chaediscidae). Ezhegodnik Vsesoyuznogo Paleontolo-
gischeskogo Obshchestva (1948-1953), 14: 127-131, (in
Russian), Leningrad (= St Petersburg).

Mobhtat-Aghai P. & Vachard D. (2003) - Dagmarita shabre-
zahensis n. sp. globivalvulinid foraminifer (Wuchia-
pingian, Late Permian, Central Iran). Riv. It. Paleont.
Strat., 109(1): 37-44, Milano.

Mohtat Aghai P., Vachard D. & Krainer K. (submitted) -
Reworking of foraminifera in the Palaeozoic deep
red nodular limestones; exemplified by latest Permian
Neoendothyra in the Zal section (Julfa area, NW
Iran). Rev. Esp. Micropal., Madrid.

Nestell M.K. & Wardlaw B.R. (1987) - Upper Permian con-
odonts from Hydra, Greece. J. Paleontol., 61(4): 758-
772, Tulsa.

Neumayr M. (1887) - Die natiirlichen Verwandtschaftsver-
hiltnisse der schalentragenden Foraminiferen. Sit-
zungberichte der kaiserlichen Akademie der Wis-
senschaften in  Wien, Mathematisch-Naturwis-
senschaftliche Klasse, 95(1): 156-186, Wien.

Nguyen Duc Tien (1979) - Etude micropaléontologique
(Foraminiféres) de matériaux du Permien du Cam-
bodge. These 3e Cycle, Université Paris Sud, Orsay:
1-166 (unpublished), Orsay.

Nguyen Duc Tien (1986) - Foraminifera and algae from the
Permian of Kampuchea. CCOP Tech. Bull., 18: 116-
117, Bangkok.

Nguyen Duc Tien (1989) - Middle Permian Foraminifera VI
(A). In: Fontaine H. & Gafoer, S. (Eds) - The Pre-
Tertiary fossils of Sumatra and their environments.
CCOP Techn. Publ., 19: 113-148, Bangkok.

Nikitina A. P. (1969) - Pod Hemigordiopsis (Foraminifera) b
verkhnei permi primorya [Genus Hemigordiopsis
(Foraminifera) from the late Permian of Primorye].
Pal. Zhurn., 3: 63-69, Moscow.

Noé S. (1987) - Facies and paleogeography of the marine
Upper Permian and of the Permian-Triassic boundary
in the southern Alps (Bellerophon Formation, Tesero
Horizon), Facies, 16: 89-142, Erlangen.

Pantic S. (1965) - Gornjopermski mikrofosili iz anizijskih
konglomerata Haj Nehaja, Crna Gora. Vesnik Zavoda
za geol. i geof. istraz., A, 21: 145-167, Beograd.

Pantic S. (1970) - Lithostratigraphy and micropaleontology
of the Middle and Upper Permian of Western Serbia.
Bull. Inst. Geol. Geophys. Res. (Geol.), A, 27:239-272,
Beograd.

Panzanelli-Fratoni R., Limongi P., Ciarapica G., Cirilli S.,
Martini R., Salvini-Bonnard G. & Zaninetti L. (1987)
- Les Foraminiféres du Permien supérieur remaniés
dans le “Complexe Terrigéne” de la formation triasi-
que du Monte Facito, Apennin méridional. Rev. Pa-
leobiol., 6(2): 293-319, Geneve.

Partoazar H. (1995) - Permian deposits in Iran. In: Hush-
mandzadeh, A. (Ed.) — Treatise on the Geology of
Iran. 22: 1-7 +1-340 (In Iranian with English abstract),
Tehran.

Pronina G.P. (1988a) - The Late Permian smaller foramini-
fers of Transcaucasus. Rev. Paléobiol, volume spécial
no. 2, Benthos’86, 1: 89-96, Geneve.

Pronina G.P. (1988b) - Pozdnepermskie Miliolyaty Zakav-
kazya (Late Permian Miliolata of Transcaucasia). 7.
Zool. Inst., Akad. Nauk SSSR, 184: 49-63 (in Russian),
Moscow.

Pronina-Nestell G.P. & Nestell M.K. (2001) - Late Changh-
singian foraminifers of the northwestern Caucasus.
Micropaleontology, 47(3): 205-234, New York.

Reichel M. (1945) - Sur un Miliolidé nouveau du Permien de
Iile de Chypre. Verh. Natur. Ges. Basel, 56(2): 521-
530, Basel.

Reitlinger E.A. (1965) - Razvitie foraminifer v pozdne-
permskuyu 1 rannetriasovuyu epokhi na territorii
Zavkavkazya (On the development of the foramini-
fera of the Upper Permian and Lower Triassic in
Transcaucasia). Voprosy Mikropaleontologii, 9: 45-70
(in Russian), Moscow.

Renz C. (1925) - Zur Geologie der Insel Hydra. Ecl. geol.
Helv., 19: 363-372, Basel.

Renz C. & Reichel M. (1945) - Beitrige zur Stratigraphie
und Paliontologie des ostmediterranen Jungpaliozoi-
kums und dessen Einordnung in griechischen Ge-
birgssystem. Ecl. geol. Helv., 38: 211-313, Basel.

Rettori R. (1994) - Replacement name Hoyenella, gen. n.
(Triassic foraminiferida, Miliolina) for Glomospira si-
nensis Ho. Boll. Soc. Paleont. It.,33(3): 341-343, Mode-
na.

Rettori R., Angiolini L. & Muttoni G. (1994) - Lower and
Middle Triassic Foraminifers from the Eros Lime-
stone (Hydra Island, Greece). J. Micropal., 13(2): 25-
46, British Micropalaeontological Society, Great Brit-
ain.

Roémermann H., Graf W., Huckriede P., Jacobshagen V.,
Kahler F, Walliser H., Zapfe H. & Bornovas ]J.
(1981) - Hydra: In the Collection Geological Maps
1:50000. Geol. Surv. Greece, .G.M.E., Athens.

Rzehak A. (1888) - Die Foraminiferen der Nummuli-
tenschichten des Waschberges und Michelberges bei
Stockerau in Nieder-Osterreich. Annalen Naturhis-
torisches Hofmuseum, 3: 257-270, Wien.

Schubert R.J. (1908) - Zur Geologie des &sterreichischen
Velebit. Jahr. Geol. Reich., 58: 345-386, Wien.

Sellier De Civrieux J.M. & Dessauvagie T.E]. (1965) - Re-
classification de quelques Nodosariidae, particuliére-
ment du Permien au Lias. Maden tetkik ve Arama
Enstitiisi Yayinlarindan (M. T.A.), 124: 1-178, Ankara.

Sheng J.C. (1955) - Some fusulinids from Changhsing Lime-
stone. Acta Paleontologica Sinica, 3(4): 287-308 (in
Chinese and English), Beijing.

Sheng J.C. (1956) - Permian fusulinids from Liangshan,
Hanchung, southern Shensi. Academia Sinica, Acta
Paleontologica Sinica, 4(2): 175-227 (in Chinese and
English), Beijing.



New genus of Foraminifera Glomomidiella from the Middle-Late Permian of Hydra 361

Sheng J.C. & Chang L.X. (1958) - Fusulinids from the type
locality of the Changhsing Limestone. Acta Paleonto-
logica Sinica, 6(2): 205-214, Beijing.

Skinner J.W. & Wilde G.L. (1955) - New fusulinids from the
Permian of west Texas. J. Pal., 29(6): p. 935, Tulsa.

Sosnina M.I. (1983) - Nekotorye novye predstaviteli Milio-
lid i Nodosariid pozdney Permi Yuzhnogo Primorya
(Foraminifery) (Some new representatives of the Mili-
olids and Nodosariids of the late Permian of southern
Primorie (Foraminifera)). Ezhegodnik Vsesoyuznogo
Paleontologischeskogo Obshchestva, 26: 29-47 (in
Russian), Moscow.

Sosnina M.I & Nikitina A.P. (1977) - Melkie foraminifery
verkhnei pezrmi Yuzhnogo Primoriya (Smaller fora-
minifers of the Upper Permian of south Primorye).
In: Iskolaemaya flora i fauna Dalnego Vostoka i vo-
prosy stratigrafii Fanerozoya (Fossil flora and fauna
of Far East and problems of stratigraphy of Phaner-
ozoic). Akad. Nauk SSSR, Dalnevostochnyi Nauch-
niyi Tsentr, Dal. Geol. Inst.: 27-52 (in Russian), Le-
ningrad.

Spandel E. (1901) - Die Foraminiferen des Permo-Carbon
von Hooser, Kansas, Nord America. In: Festschrift z.
Sikularfeier Naturhistorische Gesell. Niirnberg, 175-
194, Nurnberg.

Termier H., Termier G. & Vachard D. (1977) - Monographie
paléontologique des affleurements Permiens du Dje-
bel Tebaga (Sud Tunisien). Palacontographica, A,
156(1-3): 1-109, Bonn.

Trifonova E. (1984) - Upper Permian foraminifers from
south-eastern Lakonia (Peloponnesus, Greece). Geo-
logica Balcanica, 15(4): 83-92, Sofia.

Trifonova E. (1992) - Taxonomy of Bulgarian Triassic fora-
minifera. I. Families Psammosphaeridae to Nodosi-
nellidae. Geologica Balcanica, 22(1): 3-50, Sofia.

Vachard D. & Beckary S. (1991) - Algues et Foraminiféres
bachkiriens des coal balls de la Mine Rosario (True-
bano, Léon, Espagne). Rev. Palcobiol., 10(2): 315-357,
Geneve.

Vachard D., Clift P. & Decrouez D. (1993) - Une association
A Pseudodunbarula (fusulinoide) du Permien supér-
ieur (Djoulfien) remaniée dans le Jurassique d’Argo-
lide (Péloponese, Grece). Rev. Paléobiol., 12(1): 217-
242, Geneve.

Vachard D., Martini R. & Zaninetti L. (1995) - Le Murga-
bien 2 fusulinoides des iles d’Hydra, Crete et Myti-
lene (Permien supérieur de Gréce). Geobios, 28(4):
395-406, Lyon.

Vachard D., Hauser M., Martini R., Zaninetti L., Matter A.
& Peters T. (2002) - Middle Permian (Midian) fora-
miniferal assemblages from the Batain Plain (Eastern
Oman): their significance to Neotethyan paleogeogra-
phy. J. Foram. Res., 32(2): 155-172, Washington.

Vdovenko M.V,, Rauzer-Chernousova D.M., Reitlinger E.A.
& Sabirov A.A. (1993) - Spravochnik po sistematike
melkikh foraminifer paleozoya (Guide for the sys-
tematics of Paleozoic smaller foraminifers). Rossiis-
kaya Akademiya Nauk, Komissiya po Mikropaleonto-
logii, “Nanka”: 1-128 (in Russian), Moscow.

Wang K. (1966) - On Colaniella and its two allied new
genera. Acta Paleontologica Sinica, 14(2): 206-232 (in
Chinese), Beijing.

Wang K.L. & Sun X.E (1973) - Carboniferous and Permian
Foraminifera of the Chinling Range and its geologic
significance. Acta Geol. Sinica, 1973(2): 137-178 (in
Chinese with English abstract), Beijing.

Zaninetti L., Altiner D. & Catal E. (1981) - Foraminiféres et
biostratigraphie dans le Permien supérieur du Taurus
oriental, Turquie. Notes du Laboratoire de Paléonto-
logie de I’Universit¢ de Genéve, 7(1): 1-38, Geneve.







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


