
INTRODUCTION

The genus Punctodera Mulvey et Stone, 1976
includes cyst-forming nematodes which are parasites
of cultivated and wild growing plants from the family
Graminae. Within Punctodera four nominal species
have been described: P. punctata (Thorne, 1928) Mul-
vey et Stone, 1976; P. matadorensis Mulvey et Stone,
1976; P. chalcoensis Stone, Sosa Moss et Mulvey, 1976;
and P. stonei Brzeski, 1998. Subbotin, Mundo-Ocampo
and Baldwin (2010) summarized the current knowl-
edge on the morphology, biology, pathogenicity and 

distribution of these species, and gave the identifica-
tion key to cysts and 2nd stage juveniles.

In Poland the genus Punctodera is represented by
two species: P. stonei – a nematode parasite asso-
ciated with root systems of wild growing grasses
(Brzeski 1998) and P. punctata which was found in 
the root zone of weeds in spring cereal fields (Ishaqe
1992). P. stonei was also reported from England 
and Spain (Brzeski 1998), Germany (Brzeski 1998,
Stur-han 2006), Slovakia (Sturhan and Lišková 2004),
The Netherlands (Holterman et al. 2009) and Greece
(Fauna Europea 2012).

MORPHOLOGICAL AND MOLECULAR FEATURES 
OF PPUUNNCCTTOODDEERRAA  SSTTOONNEEII BRZESKI, 1998 (NEMATODA:

HETERODERIDAE) – SPECIES ASSOCIATED
WITH ROOTS OF GRASSES
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Abstract.— This article provides morphological and molecular characteristics of
Punctodera stonei Brzeski, 1998. Comparison of partial sequences of 18S and 28S rDNA
genes from P. stonei sampled in Poland and Punctodera sp. from Canada showed their
100% similarity. This is the first report on the occurrence of P. stonei outside of Europe.
We provide data on morphology of males and 2nd stage juveniles of this species and an
identification key to males of the genus Punctodera Mulvey et Stone, 1976. Moreover, the
paper presents evolutionary relationships of P. stonei within the family Heteroderidae.
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INTRODUCTION

Aporcella vitrinus (Thorne et Swanger, 1936)
Álvarez-Ortega, Subbotin and Peña-Santiago, 2013 is 
a rare soil nematode species, with an intricate taxo-
nomical history. Originally described as Dorylaimus
vitrinus by Thorne and Swanger (1936), it was subse-
quently transferred to the genera Eudorylaimus
Andrássy, 1959, Aporcelaimellus Heyns, 1965 and
Aporcella Andrássy, 2002 by, respectively, Andrássy
(1959), Baqri and Khera (1975) and Álvarez-Ortega et
al. (2013). Available information about this taxon is
exclusively based on the study of type material (only
females) from California: its poor original description,
its re-examination by Tjepkema et al. (1971), and its
recent, more detailed re-description by Álvarez-Ortega

and Peña-Santiago (2010). Krnjaic and Krnjaic (1976)
recorded it from the former Jugoslavia, but no data
were provided of this population.

During several nematological surveys conducted in
Southern Iberian Peninsula in the 80s and the 90s to
explore the free-living nematode fauna of this territory,
several populations of A. vitrinus were identified.
Their study allowed characterizing the first European
populations of this species as well as their comparison
with Californian type material. The results obtained
are presented and discussed in the following.

MATERIAL AND METHODS

A total of 33 specimens (32 females and one male)
were collected in nine locations mainly from natural

CHARACTERIZATION OF EUROPEAN POPULATIONS 
OF AAPPOORRCCEELLLLAA  VVIITTRRIINNUUSS (THORNE ET SWANGER, 1936) 
WITH SEM OBSERVATIONS AND FIRST REPORT OF ITS
MALE (NEMATODA: DORYLAIMIDA: APORCELAIMIDAE)
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Abstract.— European populations of Aporcella vitrinus, mainly collected in natural
habitats of southeastern Iberian Peninsula are studied and described, including SEM
observations and the first report of the male. They are characterized by its body 1.20–1.86
mm long, lateral chord bearing gland bodies, lip region offset by weak constriction and
11–13 µm broad, odontostyle 12–13 µm long, neck 333–374 µm long, pharyngeal expansion
149–185 µm long or 44–51% of total neck length, uterus simple and 28–48 µm long or 0.6–1.2
times the corresponding body diameter, pars refringens vaginae absent, V = 48–53, tail
convex conoid (21–31 µm, c = 45–77, c’ = 0.9–1.4), spicules 43 µm long, and six irregularly
spaced ventromedian supplements with hiatus. European specimens are compared to type
American ones, but do not differ significantly from these although morphometrical ranges
are wider in European material. SEM pictures show a symmetrically biradial lip region
pattern, totally similar to that found in Aporcelaimellus.
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INTRODUCTION

Xiao Hinggan Mountains are located in the north-
eastern part of Heilongjiang Province, Northeast-
ern China. The fauna of oribatid mites of this area 
is scarcely studied. Till now, no species of oribatid
mites was reported in formal taxonomic papers 
from this region (Chen et al. 2010). In the course 
of taxonomic studies of the oribatid fauna of Xiao 
Hinggan Mountains, we found two new species 
representing the genera Sandenia Oudemans, 1917
and Pergalumna Grandjean, 1936, respectively
belonging to the families Parakalummidae and Ga-
lumnidae. 

The family Parakalummidae comprises two gen-
era with 45 species (Subías 2012). Sandenia was 
proposed by Oudemans (1917) with Galumna 
georgiae Oudemans, 1914 as type species. It is 
a rather small genus which currently comprises 
two subgenera and three species, and collec-
tively distributed in the Antarctic and Oriental 
regions. 

The family Galumnidae comprises 33 genera 
with more than 400 species (Subías 2012). Perga-
lumna was proposed by Grandjean (1936) with 
Oribata nervosa Berlese, 1914 as type species. It is 
a large genus which currently comprises 118 species,
and collectively with nearly a cosmopolitan dis-
tribution.

The aim of this paper is to give detailed descriptions
of these two new species.

MATERIAL AND METHODS

Specimens were mounted in temporary cavity 
slides and were studied using a light microscope
equipped with a drawing attachment. The terminology
generally follows Wallwork (1963) and Engelbrecht
(1972). Measurements are micrometre (µm). All types
are deposited in the Northeast Institute of Geography
and Agroecology, Chinese Academy of Sciences,
Changchun.

NEW SPECIES OF ORIBATID MITES OF THE 
FAMILIES PARAKALUMMIDAE AND GALUMNIDAE 

(ACARI: ORIBATIDA) FROM XIAO HINGGAN 
MOUNTAINS, NORTHEASTERN CHINA
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Abstract.— Two new species of oribatid mites, Sandenia (Porokalumma) elongata
sp. nov. (Parakalummidae) and Pergalumna distincta sp. nov. (Galumnidae), are
described and illustrated from Xiao Hinggan Mountains in Northeastern China.
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INTRODUCTION

This work is a part of our continuing study of ori-
batid mites of Southern Vietnam (e.g., Ermilov and

Anichkin 2011a, 2012; Ermilov et al. 2012). The present
study is based on materials collected during Russian-
Vietnamese expedition in July 2012. An annotated
checklist of identified oribatid taxa is presented below,

COLLECTION OF ORIBATID MITES (ACARI: ORIBATIDA)
FROM DONG NAI BIOSPHERE RESERVE OF SOUTHERN
VIETNAM, WITH DESCRIPTION OF THREE NEW SPECIES
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Abstract.— The present study is based on materials collected during Russian-Vietnamese
expedition in July 2012 in Dong Nai Biosphere Reserve of Southern Vietnam. An annotated
checklist of oribatid mite taxa from tropical forest is presented. It includes 113 species from
74 genera and 38 families. Carabodes samoensis, Mochlozetes ryukyuensis, Otocepheus
excelsus, Pergalumna hauseri, Suctobelbella sexsetosa, Tuberemaeus perforatoides
and the genera Carabodes, Mochlozetes are first records from Vietnam; C. samoensis
and M. ryukyuensis are recorded for the first time from the Oriental region. Three new
species – Dolicheremaeus contactus sp. nov. (Tetracondylidae), Unguizetes latus sp.
nov. (Mochlozetidae) and Galumnella tiunovi sp. nov. – are described from soil. Doli-
cheremaeus contactus sp. nov. is distinguishable from other species of the genus by the
presence of the following character states in combination: sensilli bacilliform; all condyles
present, and lateral prodorsal and notogastral condyles densely contacted with each other;
10 pairs of notogastral setae of medium size, straight, barbed; adanal lyrifissures located
in paraanal position; adanal setae inserted nearly to margin of the ventral plate.
Unguizetes latus sp. nov. is distinguishable from other species of the genus by the
presence of the following character states in combination: sensilli clavate; rostrum rounded;
distinct translamella absent; lamellae with lateral tooth; prolamellar line developed;
pteromorphs well developed; porose areas A1 rounded, Aa, A2, A3 oval; five pairs of genital
plates present. Galumnella tiunovi sp. nov. is distinguishable from other species of the
genus by the presence of the following character states in combination: prodorsum with two
large teeth laterally; sensilli setiform; rostral setae developed, lamellar and interlamellar
setae represented by alveoli; body surface microfoveolate, without reticular pattern; genital
setae inserted in two rows on each plate; postanal porose area absent.
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INTRODUCTION

Terrestrial Parasitengona mites, comprising super-
families Calyptostomatoidea, Erythraeoidea and Trom-
bidioidea, are regarded as protelean parasites, due to
their complex life style which, except for inactive
instars, incorporates parasitic larva and predatory 
– usually heteromorphic in relation to larva – postlar-
val forms (deutonymphs and adults). Except Balausti-
inae for which parasitism, with the exception of Pollux
cristatus (Womersley, 1934), has not been document-
ed, most members of other family level taxa are known
to have parasitic larvae. The host-parasite relations
vary with regard to the taxonomic range of both hosts
and parasites. The paucity of data on the success of
parasitism, as a result of contact with particular host
species, as well as the scanty information on para-
sitism for several parasitengone taxa allow only some
general conclusions concerning the host spectrum at
higher taxonomic levels.

Welbourn (1983) summarized the data on associa-
tions of parasitengone mites with their hosts. Beron

(2008), in his catalogue of Calyptostomatoidea and 
Erythraeoidea, provided an extensive list of references
regarding hosts of species known from larvae. Many
new records were published since his publication. 
Nevertheless, for majority of parasitengone species the
hosts remain unknown or their affiliation is restricted
to higher taxonomic levels. The latter hinders the pos-
sible conclusions on the host spectrum and host speci-
ficity, which was pointed out by a few authors (e.g.
Mąkol et al. 2012, Zhang 1998a). The possible econom-
ic importance of terrestrial Parasitengona mites as 
biological control agents was discussed in an array of
publications. The problem applies both to parasitic and
to predatory forms of various species (e.g. Gerson et al.
2003, Mąkol et al. 2012, Welbourn 1983, Zhang 1998a).

The insect order Hemiptera with approximately
82,000 described species (Cryan and Urban 2012) in-
cludes six suborders: Cicadomorpha, Coleorrhyncha,
Fulgoromorpha, Heteroptera, Paleorrhyncha and Ster-
norrhyncha.

Historically, the recent suborders were placed in two
orders: Heteroptera and Homoptera. The Homoptera

A REVIEW OF HOST-PARASITE ASSOCIATIONS BETWEEN
TERRESTRIAL PARASITENGONA (ACTINOTRICHIDA:

PROSTIGMATA) AND BUGS (HEMIPTERA)
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Abstract.— The data on host-parasite associations between Hemiptera and terrestrial
Parasitengona mites are summarized and supplemented with new records. The species
names of parasitic mites are verified according to the most recent data. Altogether,
representatives of 26 parasitengone genera are known to parasitize bugs. The systematics
of the hemipteran hosts is provided in the form of appendix.
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INTRODUCTION

Among 43 known Chinese Onychiuridae species, 15
species belong to the genus Thalassaphorura Bag-
nall, 1949, including nine from South Central China
(Lin and Xia 1985, Sun et al. 2010), one from South-
west China (Yosii 1966), three from East China (Stach
1964, Yue and Yin 2000, Yan et al. 2006) and two from
Northeast China (Sun and Wu 2012a, 2012b). Neverthe-
less, none was previously recorded from North and
Northwest China.

During our study on the species collected from
Xi’an Zhuque National Forest Park which is located in
the northern side of the Qinling mountain (Northwest
China), most Onychiuridae species belong to the genus
Thalassaphorura. Four species are found living 
together in this area, and the phenomenon of high
diversity was already found in the karsts of Guangxi
(Sun et al. 2010). In this paper, three new species,
Thalassaphorura qinlingensis sp. nov., Thalassa-
phorura bisetosa sp. nov., Thalassaphorura petiti
sp. nov. are described.

MATERIAL AND METHODS

Specimens were mounted in Marc André II solution,
after clearing in lactic acid, and were studied using 
a Nikon Eclipse 80i microscope. Material is deposited
in the Key laboratory of Wetland Ecology and Environ-
ment, Northeast Institute of Geography and Agroecolo-
gy, Chinese Academy of Sciences, Changchun.

Labial types are named after Fjellberg (1999). La-
bium areas and chaetal nomenclature follow Massoud
(1967) and D’Haese (2003). Chaetae on anal valves are
named after Yoshii (1996). Furcal area is classified
after Weiner (1996).

Abbreviations used in descriptions and figures:
Ant. – antennal segments, 
PAO – postantennal organ, 

Th. – thoracic segments,
Abd. – abdominal segments,

p-chaeta – chaeta of row p,
S – S-chaeta, 

Sp – posterior S-chaeta (e.g. on Abd. V or on
head),

THREE NEW SPECIES OF TTHHAALLAASSSSAAPPHHOORRUURRAA
BAGNALL, 1949 (COLLEMBOLA: ONYCHIURIDAE) 

FROM NORTHWEST CHINA
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Abstract.— Thalassaphorura is reported for the first time in Northwest China. Four
members of the genus were recorded, including three new species (T. qinlingensis sp.
nov., T. bisetosa sp. nov., T. petiti sp. nov.) and one known species (T. pomorskii Sun,
Chen et Deharveng, 2010). All three new species possess modified chaetae (male ventral
organ) on ventral tube – a character rarely present in congeners. Apart from this, 
T. bisetosa sp. nov. is characterized by an unique feature – only two small dental chaetae
on the furcal area, which differentiates it from all other known Thalassaphorura.
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INTRODUCTION

The genus Neurocrassus Šnoflak, 1945 is a small
and taxonomically difficult taxon of the subfamily
Doryctinae (Braconidae). Originally this genus was
described for a single male of N. tesari Šnoflak (type
species) from Central Europe (Šnoflak 1945), but in 
a current review (Belokobylskij and Maeto 2009) it
includes already twelve species in the Eastern Palae-
arctic. All valid members of Neurocrassus have been
recorded mainly from the Palaearctic and Oriental
regions (Belokobylskij and Maeto 2009), but Whitfield
(1988) reported a male belonging to an undescribed
species of this genus for North America. Moreover, an
additional new species of Neurocrassus from the
Afrotropical region has been recently examined by the
senior author.

Neurocrassus is very closely related to Ontsira
Cameron, 1900 (Belokobylskij 1998b; Zaldívar-Riverón

et al. 2008), and several species of the first genus pre-
viously belonging to Ontsira have been recently trans-
ferred to Neurocrassus (for current opinion see:
Belokobylskij and Maeto 2009). The main morpholo-
gical difference between these two taxa is the presence
in Neurocrassus of distinct (large, with maximum
diameter about 0.5–0.8 times, or small, about 0.1–0.3
times as wide as antennal socket, respectively) upper
tentorial pits on the posterolateral margins of antennal
sockets, which are completely absent in Ontsira.
Another diagnostic character of Neurocrassus origi-
nally mentioned by Šnoflak (1945) is the present of 
a sclerotised enlargement of the veins of the male fore-
wing. However, variability of size of this feature, from
large and bean-shaped to completely absence in sever-
al cases, has been observed within Neurocrassus.
Some other characters for generic diagnosis also 
vary in this genus, namely the position of the recurrent
vein in the fore wing and the type and distribution of

CHINESE SPECIES OF THE GENUS NNEEUURROOCCRRAASSSSUUSS
ŠNOFLAK, 1945 (HYMENOPTERA: BRACONIDAE:
DORYCTINAE), WITH A KEY TO ASIAN SPECIES

AA NN NN AA LL EE SS   ZZ OO OO LL OO GG II CC II   ((WWaarrsszzaawwaa)),,  22001133,,  6633((22))::  223355--224499

SERGEY A. BELOKOBYLSKIJ1, *, PU TANG2, and XUEXIN CHEN2

1Museum and Institute of Zoology Polish Academy of Sciences, Wilcza 64, 
Warszawa 00-679, Poland; Zoological Institute Russian Academy of Sciences, 

St. Petersburg, 199034, Russia; E-mail: doryctes@gmail.com
2State Key Laboratory of Rice Biology and Ministry of Agriculture Key Lab 

of Argicultural Entomology, Institute of Insect Sciences, Zhejiang University,
Hangzhou 310058, China; E-mails: paulzju@hotmail.com,

xxchen@zjuem.zju.edu.cn
*Corresponding author e-mail: doryctes@gmail.com

Abstract.— The Chinese species of the genus Neurocrassus Šnoflak, 1945 are reviewed.
Four new species, N. densipilosus sp. nov., N. elongatus sp. nov., N. flaviceps sp. nov.,
and N. ontsiroides sp. nov., are described and illustrated. Neurocrassus opis
(Belokobylskij, 1998) and N. pseudopalliatus Belokobylskij and Maeto, 2009 are recorded
in the fauna of China for the first time. A revised key to Asian species of the genus
Neurocrassus is provided.
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INTRODUCTION

Madagascar represents one of the world’s top 12
“mega diversity” hotspots, characterized by high levels
of taxonomic endemism and species diversity (Myers et
al. 2000, Ganzorn et al. 2001, Goodman and Benstead
2005). However, little is known of the processes that
created the present species richness and endemism in
Madagascar as only fragmentary taxonomic, phyloge-
netic, and distributional information exists. Wilmé et
al. (2006) proposed that the diversification processes
in Madagascar, especially at low elevations, occur
within recognizable ecoregions, which may correlate to
watersheds separated by arid areas which impede
gene flow. Conversely, several studies have shown the
high species diversity of the mountain massifs and
their supposed role as refugia, centres of clade origin
and endemism (Raxworthy and Nussbaum 1996,
Boumans et al. 2007).

Flatidae constitutes one of the largest families with-
in planthoppers (Fulgoromorpha, Hemiptera) with
1446 described species in 299 genera and 12 tribes 
distributed worldwide (Bourgoin 2013). Presently, the
Flatidae fauna of Madagascar includes, in total, 17 gen-
era with 39 species of Flatinae and 11 genera with 37
species of Flatoidinae (Świerczewski and Stroiński

2013). Flatidae seems to be an ecologically important
component of Madagascan terrestrial ecosystems and,
according to our previous studies, reveals a firm asso-
ciation with particular vegetation formations. Thus,
this group may serve as an effective tool to recognize
the biodiversity of rare and endangered ecosystems
e.g. Phlebopterum tapiae Świerczewski et Stroiński,
2012 in tapia woodlands (Świerczewski and Stroiński
2012a) or Latois nigrolineata Świerczewski et
Stroiński, 2012 in littoral forests (Świerczewski and
Stroiński 2012b). As for mountain vegetation, the
examples are species of Urana Melichar, 1902 (Stro-
iński and Świerczewski 2012) associated with high
mountain rainforest and this here described Peyriera-
sus philippiae from the montane scrubland (Phi-
lippia sp. – Ericaceae) of Anosyan mountain ranges
(Chaînes Anosyennes).

Precise descriptions of the local environmental con-
ditions for the Anosyan mountains are given by Paulian
et al. (1973).

MATERIAL AND METHODS

PPrreeppaarraattiioonnss  aanndd  iilllluussttrraattiioonn. The abdomens of
the specimens examined were removed and cleared for

PPEEYYRRIIEERRAASSUUSS GEN. NOV. – A NEW GENUS OF 
FLATIDAE (HEMIPTERA: FULGOROMORPHA) FROM

SOUTHEASTERN MADAGASCAR
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Abstract.— The paper describes a new flatid genus, Peyrierasus gen. nov., and a new
species P. philippiae sp. nov. from Anosyan mountains of southeastern Madagascar.
Additionally, the illustrations of the female internal genital structures are provided.
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INTRODUCTION

The genus Bezzia, worlwide in distribution, was re-
viewed for the Neotropical region in a series of papers
by Spinelli and Wirth (1989a, 1989b, 1990, 1991), who
described and/or recorded 44 species. Further three
species were subsequently described by Dippolito et
al. (1995), Spinelli and Ronderos (2001) and Spinelli et
al. (2012), arising to 47 the number of species that
inhabit the Neotropics. The majority of them were
described from adults, with only the following five
known also from larvae and pupae: B. blantoni Spinel-
li et Wirth, B. glabra (Coquillett), B. nobilis (Win-
nertz), B. roldani Spinelli et Wirth and B. ventanen-
sis Spinelli.

During a recent entomological survey in the vicini-
ties of Esquel in northwestern Argentinean Patagonia,
a new species of Bezzia was collected, which is herein
described in all stages. 

MATERIAL AND METHODS

Larvae and pupae were collected with pipette and
placed in a white tray with water from a pond from Cor-
covado, Chubut Province. Other specimens were car-
ried to the laboratory in plastic bags with water from
the same pond and light green Chlorophyta filamentous
algae. Larvae were observed daily in the laboratory
until they reached the pupal stage, and pupae were
placed in vials individually, with a drop of water until
adult emergence. Larvae, pupae and adults were slide-
mounted in Canada balsam following the technique
described by Borkent and Spinelli (2007). For detailed
examination with phase-contrast microscope in oil
immersion, larvae were placed with ventral side
upward to observe internal structures in the head cap-
sule. Photomicrographs were taken with a digital cam-
era Micrometrics SE Premiun, through Nikon Eclipse
E200 microscope. Ink illustrations were drawn with 

A NEW SPECIES OF BBEEZZZZIIAA KIEFFER 
FROM ARGENTINEAN PATAGONIA (DIPTERA:

CERATOPOGONIDAE)
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Abstract.— Bezzia galesa Spinelli, a new Patagonian species, is described in all stages
and illustrated by using binocular, phase-contrast and scanning electron microscopy.
Immatures were collected associated to submerged filamentous algae in an unnamed pond
in western Chubut province, Argentina, and reared to adults in the laboratory. Adults and
immatures of this new species are compared with the most similar species Bezzia
ventanensis Spinelli, Bezzia roldani Spinelli et Wirth and Bezzia blantoni Spinelli et
Wirth. Details on the rearing process and feeding behavior in laboratory are given.
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INTRODUCTION

Rhipiceridae is a small and rarely studied beetle
family and together with Dascillidae, they form the
superfamily Dascilloidea in the suborder Polyphaga
(Lawrence 2005). In the past Rhipiceridae were defined
very broadly and included taxa now recognised as 

Callirhipidae (e. g., Callirhipis Latreille, Ennometes
Pascoe, Horatocera Lewis, Ptorthocera Champion,
Simianus Blanchard and Zenoa Say), Dermestidae
(e.g., Trogoderma attagenoides (Pascoe)) and Bu-
prestidae (Agrilus mastersi (McLeay)) (Pic 1925,
Lawrence 2005). As currently defined Rhipiceridae
includes seven genera (Lawrence 2005) and about 

PHYLOGENY AND CLASSIFICATION OF RHIPICERINAE
(COLEOPTERA: RHIPICERIDAE) WITH A REVIEW 

OF THE AUSTRALIAN TAXA
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Abstract.— Phylogenetic relationships within the family Rhipiceridae were investigated to
elucidate the relationships between genera and subgenera of Rhipicerinae. Eleven ingroup
taxa and three outgroups were included in cladistic analysis, based on 34 characters
derived from adult morphology. Phylogenetic analysis confirms that Rhipicerinae are
monophyletic and may be divided into four genera: Oligorhipis (stat. nov.), Polymerius,
Polytomus (stat. rev.) and Rhipicera. All genera of Rhipicerinae are thoroughly
described, illustrated and key to their identification is provided. Species level reviews and
keys are provided for Oligorhipis and Rhipicera. Two new species are described:
Oligorhipis vanemdeni sp. nov. (Western Australia) and Rhipicera carinata sp. nov.
(Western Australia). Rhipicera abdominalis Klug, 1825, R. cyanea Castelnau, 1834, 
R. dalmanni Westwood, 1837 and R. marginata Kirby, 1818 are transferred to
Polytomus Dalman (comb. nov.). Agathorhipis bifossata Fauvel, 1904 and Ptiocerus
vestitus Castelnau, 1840 are transferred to Oligorhipis Guérin-Méneville, 1843 (comb.
nov.). Agathorhipis Guérin-Méneville, 1843 is synonymised with Rhipicera Latreille, 
1817 (syn. nov.) and Rhipicera (Agathorhipis) neglecta Emden, 1925 with Rhipicera
femorata Kirby, 1819 (syn. nov.). The neotype of Rhipicera reichei Guérin-Méneville,
1843 is designated to stabilize the taxonomic identity of this species.
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INTRODUCTION

The genus Stethorus is an important group of 
natural enemies, preying on mites. It was originally
proposed by Weise (1885) as a subgenus of Scymnus,
but in 1899 both Weise and Casey regarded it as a valid
genus. The subgenus Allostethorus of Stethorus was
established by Iablokoff-Khnzorian (1972) with S. (A.)
amurensis as the type species based on the charac-
ters of male genitalia, particularly the different shape
of short penis and stout penis guide. Subsequently,
Pang and Mao (1975) erected the subgenus Paraste-
thorus of Stethorus based particularly on male geni-
talia and incomplete postcoxal lines. However, it was
promoted to a genus level by Ślipiński (2007). Dobzhan-
sky (1924) erected the tribe Stethorini for the single
genus Stethorus, subsequently Korschefsky (1931)
synonymized Stethorini with Scymnini. Sasaji (1968)
considered Stethorini as a valid tribe and classified
Stethorini in the subfamily Scymninae (Sasaji 1967,
1968). However, molecular analysis (Seago et al. 2011)
did not support Sasaji’s result and Stethorini was 
synonymized with Coccidulini. They proposed only two

subfamilies for the family Coccinellidae as suggested
by Ślipiński (2007), Microweiseinae and Coccinellinae,
and placed Stethorini in Coccinellinae.

Stethorus is distributed worldwide, and up to now
about 86 species are known from all over the world,
and 30 species are belonging to subgenus Allostetho-
rus. Pang and Mao (1975) made a comprehensive study
on Stethorus from Chinese mainland including 12 spe-
cies. Since then many species have been newly record-
ed from China or described as new to science (Cao 
and Xiao 1984, Xiao 1992, Yu 1995, 1996, Ren and Pang
1996). Until now, there have been 25 species of Ste-
thorus known from China, 9 of them belonging to sub-
genus Allostethorus. 

In this paper, the subgenus Allostethorus of Ste-
thorus with 17 species from China is reviewed, includ-
ing 8 new species.

MATERIAL AND METHODS

The specimens examined were collected from 
China. All materials were preserved in 90% ethanol.

REVIEW OF THE SUBGENUS AALLLLOOSSTTEETTHHOORRUUSS
OF SSTTEETTHHOORRUUSS (COLEOPTERA: COCCINELLIDAE)

FROM CHINA
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Abstract.— The subgenus Allostethorus Iablokoff-Khnzorian, 1972 of Stethorus Weise,
1885 from China is herein reviewed. Seventeen species of subgenus Allostethorus are
documented from China, including eight new species described here: S. (A.) brevifoliatus
sp. nov., S. (A.) gangliiformis sp. nov., S. (A.) inflatus sp. nov., S. (A.) magnus sp. nov.,
S. (A.) strenus sp. nov., S. (A.) tunicatus sp. nov., S. (A.) uncinellus sp. nov., and S. (A.)
xinglongicus sp. nov. Diagnoses, detailed descriptions, illustrations and distributions are
provided for each species and a key to Chinese species is given.
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NEW SPECIES AND NEW RECORDS OF THE
PPSSEELLAAPPHHOODDEESS COMPLEX OF GENERA

(STAPHYLINIDAE: PSELAPHINAE: TYRINI) FROM CHINA
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Abstract.— Four new species of the Pselaphodes complex of genera (Pselaphinae: Tyrini)
from China are described and illustrated: Labomimus bannaus Yin et Li, sp. nov.
(Yunnan), Labomimus jiudingensis Yin et Nomura, sp. nov. (Sichuan), Linan uenoi Yin
et Nomura, sp. nov. (Guangxi) and Pselaphodes kishimtoi Yin et Nomura, sp. nov.
(Guizhou). New provincial records are provided for Pselaphodes linae Yin et Li, 
P. miraculum Yin, Li et Zhao, P. nomurai Yin, Li et Zhao and P. parvus Yin, Li et Zhao,
with new illustrations of habitus and/or male diagnostic features given for the latter three
species.

�

Key words.— Coleoptera, taxonomy, Labomimus, Linan, Pselaphodes, distribution.

PL ISSN 0003-4541 © Fundacja Natura optima dux
doi: 10.3161/000345413X669595

INTRODUCTION

Over the past few years, taxonomic studies focused
on the Pselaphodes complex of genera (sensu Hlaváč
2002) revealed a great species diversity of the group in
China (Yin et al. 2010, 2011a, 2011b, 2011c, 2012a,
2012b, 2013, Yin and Li 2012, 2013). While numerous
new species, even new genus is likely to be found with
proper sampling methods used in inadequately investi-
gated areas of the country.

So far, thirteen species of Labomimus Sharp, six
species of Linan Hlaváč, and forty-three species of
Pselaphodes Westwood have been known from the
Continental China (Yin and Li unpublished data); this
list is further expanded by a recent study on the mem-
bers of the complex in the junior and senior authors’
collections, from which four new species belonging 
to three genera were discovered. In this paper, the 
new species are described and illustrated, and new 

distributional records and/or new illustrations of 
habitus and male diagnostic features are given for 
a number of known species. The information is report-
ed herein.

MATERIAL AND METHODS

The material treated in this study is housed in the
following public institutions:
NSMT – National Museum of Nature and Science,

Tokyo, Japan (Shûhei Nomura);
SNUC – Insect Collection of Shanghai Normal Univer-

sity, Shanghai, China (Zi-Wei Yin).
The collection data of the referred material are

quoted verbatim. A slash (/) is used to separate lines 
on the same label, and a double slash (//) is used to 
separate different labels. Authors’ notes are included
in ‘[]’. Type material bears the following type label:



INTRODUCTION

The genus Indalmus was established by Ger-
staecker (1858) with I. kirbyanus Latreille, 1807 as
the type species. It is a member of the largest endomy-
chid subfamily Lycoperdininae, which monophyly was
confirmed by phylogenetic studies of Tomaszewska
(2000, 2005). Indalmus like all genera of Lycoperdini-
nae, possesses the adult synapomorphies: head and
pronotum provided with stridulatory organs, maxillary
lacinia with mesal edge and dorsal surface covered
with regular rows of setae and/or spinulae, and the
sternite of the male genital segment well-developed
with apical margin at least weakly emarginate (Toma-
szewska 2005). 

Shockley et al. (2009) listed 39 genera and 705 spe-
cies of Lycoperdininae widely distributed all over the
world. After descriptions of additional two genera from
the Neotropics (Tomaszewska 2012) and a new genus
from China (Chang and Ren 2013), the subfamily
includes 42 genera of which 22 genera are distributed
in China.

Indalmus belongs to the Eumorphus-group of the
subfamily Lypocerdininae (Tomaszewska 2005). This
group includes another 13 genera: Avencymon
Strohecker, Encymon Gerstaecker, Eumorphus
Weber, Platindalmus Strohecker, Parindalmus
Achard, Malindus Viliers, Callimodapsa Strohecker,

Cymones Gorham, Haploscelis Blanchard, Chetry-
rus Viliers, Microtrycherus Pic, Trycherus Ger-
staecker, and Ancylopus Costa. The monophyly of 
this large group was confirmed based on a larval
synapomorphy: subapical part of maxillary mala with 
4 oblique rows of hook-like setae on ventral surface
(Tomaszewska 2005).

The most recent review of Asian and Australian
Indalmus was made by Strohecker (1979), where he
treated and listed 21 species and 2 subspecies of
Indalmus, 6 of them known from China: I. quadri-
punctatus (Ohta), I. formosanus (Csiki), I. kirby-
anus (Latreille), I. liuchungloi Kryzhanovskij, I. na-
nus (Arrow) and I. coomani sinensis Strohecker.

From that time, Li (1992) described I. hanchungli-
nensis (Li 1992). However it is treated here as dubious
and is not discussed here, due to very simple original
description and a lack of diagnosis and pictures; more-
over no type specimen was available for study by the
present authors.

Prior to this study, Indalmus included 34 species
(Shockley et al. 2009), distributed in the Eastern and
South-eastern Asia, Africa, and North-eastern Aus-
tralia. Eight species, including I. distinctus Arrow
(Tomaszewska 2007), were recorded from China.

During our examination of the Endomychidae 
collected in China, the following new species were 
recognized and are described here: Indalmus 

FOUR NEW SPECIES OF IINNDDAALLMMUUSS GERSTAECKER, 1858 
(COLEOPTERA, ENDOMYCHIDAE) FROM CHINA
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Abstract.— Four new species of Indalmus from China: Indalmus circumdatus sp. nov.,
I. guizhouensis sp. nov., I. medogensis sp. nov. and I. yunnanensis sp. nov. are
described and illustrated. The key to the species of Indalmus known in China is given.
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INTRODUCTION

The Old World genus Calomicrus Dillwyn, 1829,
polyphyletic in current concept, comprises large num-
ber of species in several habitually different groups.
Now, 71 species and subspecies are classified in
Palaearctic Calomicrus (Beenen 2010, Bezděk 2012).
Particularly in eastern Palearctic Region the transfers
of most of the species to other genera are expected. 

Coloration of dorsum in Calomicrus is variable,
however, only eight Calomicrus species are dorsally
completely non-metallic black. Most of them occur in
west Palearctic Region, only C. brunneus Medvedev,
1992 and C. hartmanni Medvedev, 1999 originate from
Nepal. 

Several years ago, the first author received some
unidentified material of Chrysomelidae from various
collections, including series of black Calomicrus
from Iran tentatively identified as species new to 
science. For final decision it was necessary to compare
it with poorly known Calomicrus koenigi, describ-
ed by Jacobson (1897) on the basis of two specimens

collected in Kasikoporan (= Kazkoparan, located in 
I—d1r province in northeastern Turkey). Last year, 
we had the chance to study recently collected mate-
rial of C. koenigi and the primary type specimens 
of both C. koenigi and its synonym C. kasikopo-
ranus Pic, 1912 what allowed us to redescribe C. ko-
enigi and also confirm the species from Iran as new to
science.

MATERIAL AND METHODS

All morphological measurements were made with
an ocular grid of the MBS-10 binocular microscope at
16× magnification for the body length and 32× magni-
fication for the remaining measurements. Photographs
of specimens were taken with a Canon EOS 550D digi-
tal camera with a Canon MP-E 65 mm objective. Images
of the same specimen at different focal planes were
combined using the Helicon Focus 5.1.19 software.

The following acronyms identify the collections
housing the material examined:

CCAALLOOMMIICCRRUUSS  VVEELLAAII SP. NOV. FROM IRAN AND
REDESCRIPTION OF CC..  KKOOEENNIIGGII (JACOBSON, 1897)

(CHRYSOMELIDAE, GALERUCINAE, LUPERINI)
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Abstract.— Calomicrus velai Bezděk sp. nov. from Iran is described, illustrated and
compared with related species. Calomicrus koenigi (Jacobson, 1897) is redescribed
based on primary type material and recently collected specimens. Luperus
kasikoporanus (Pic, 1912) is confirmed as synonym of Calomicrus koenigi. Lectotypes
are designated for Luperus koenigi Jacobson, 1897 and L. kasikoporanus Pic, 1912.
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INTRODUCTION

The genus Alphasida Escalera, 1905 comprises
258 species and subspecies in the Palaearctic (Soldati
2008), most of these occur in Spain and Morocco where
endemism is very important. As with the related genus
Asida Latreille, 1802, Alphasida needs to be revised
(Soldati 2009). The Moroccan species have been
recently studied by Pérez-Vera & Avila (2012), the last
work being a very complete starting point for future
revisions of all phyletic groups in this country.

During a short field trip in arid eastern Morocco 
on March 24th, 2012, we found 15 specimens of a very
peculiar Alphasida in a reduced salt flat at Outat
Oulad el Haj (Fig. 7). At first view, the specimens
appeared to represent a new species. But, after inves-
tigationing, this very particular species was found to
perfectly correspond to Alphasida (Glabrasida)
nitida (Bedel, 1918), described from the same locality,
wrote « Outtat-el-Hadj » by Bedel (1918). The species
was previously known only from the type specimen

(sex unknown). Additional specimens have also recent-
ly been collected at this locality in late January 2013.

One of us (FS) has been in the Muséum National
d’Histoire Naturelle (Paris) searching for the type
specimen of A. nitida. Unfortunately, in spite of an
entire day of investigationing with the help of the cura-
tor of the collections of Coleoptera, the holotype was
not found in the Bedel collection, nor in any other his-
torical collection, nor in the reserves of unclassified
material. In spite of this, the locality where the new
specimens have been taken, their very shiny cuticle,
moderate size, and peculiar pilosity led us to identify
them as A. nidita. As Bedel (1918) wrote: “c’est de
tous les Asida du Nord de l’Afrique l’espèce la plus
luisante».

For these reasons A. nitida needs to be redescrib-
ed and a neotype must be designated, according to
ICZN (1999) art. 75.3.

Asida nitida has been classified by Kocher (1958)
as Alphasida (Glabrasida) nitida. Kocher (1958)
indicates that the species, described from a unique

REDISCOVERY, REDESCRIPTION AND NEOTYPE
DESIGNATION OF AALLPPHHAASSIIDDAA (GGLLAABBRRAASSIIDDAA) NNIITTIIDDAA

(BEDEL, 1918) (COLEOPTERA: TENEBRIONIDAE)
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Abstract.— The little known species Alphasida (Glabrasida) nitida Bedel, 1918,
described from eastern Morocco based on the unique type specimen, is rediscovered by
numerous specimens from the type locality. The peculiar ecology of this species is
indicated. Its systematic position in the subgenus Glabrasida Escalera, 1910 within the
genus Alphasida Escalera, 1905 is confirmed. A redescription of this species based on both
sexes is given and a neotype is designated.
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Key words.— Coleoptera, Tenebrionidae, Asidini, Alphasida (Glabrasida) nitida,
rediscovery, redescription, neotype designation, ecology, eastern Morocco.
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INTRODUCTION

For several years, the three authors had a few spec-
imens of an Oriental tenebrionid species independent-
ly under study with problematic generic assignment.
After a longer discussion it was decided to describe it
in a joint paper as a new species of a new genus. The
prospected study was already started some years ago,
based on one male from Cambodia and ten (putatively
conspecific) females from Cambodia and Thailand. Un-
fortunately, during mail between the authors, most of
these specimens were lost, except only two females
from Thailand. Thus, the study was ceased. In 2012,
one of the authors (Kimio Masumoto) was able to col-
lect a new male in Thailand, and the study could be
completed. According to former drawings, the aedeagus

LLEEPPIIDDOOCCAAUULLIINNUUSS GEN. NOV. MMIIRRAABBIILLIISS SP. NOV. 
FROM THAILAND (COLEOPTERA: TENEBRIONIDAE:

STENOCHIINAE)
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Abstract.— Lepidocaulinus gen. nov. and its type species L. mirabilis sp. nov.
(Coleoptera: Tenebrionidae: Stenochiinae) are described from Thailand. The new genus 
is related to Pigeocaulinus Kaszab, 1984 (= Leprocaulinus Kaszab, 1982, not
Leprocaulinus Uvarov, 1940), and to Hexarhopalus Fairmaire, 1891. Pigeocaulinus
sumatranus Kaszab, 1984 is considered as a new synonym of Pigeocaulinus krikkeni
(Kaszab, 1982). Neotype is designated for Pigeocaulinus sumatranus Kaszab, 1984.
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Key words.— Tenebrionidae, Stenochiinae, Lepidocaulinus, Leprocaulinus, Pigeo-
caulinus, new genus, new species, neotype, taxonomy, Thailand, Cambodia.

* Contributions to Tenebrionidae, no. 112. – For no. 111 see: Zoology in
the Middle East 59, 2013.

of the lost single male from Cambodia is quite different
from that of the holotype of Lepidocaulinus mirabilis
spec. nov. from Thailand. Thus it seems possible, that
the lost specimens from Cambodia represent an unde-
scribed second species of Lepidocaulinus gen. nov.

The new taxon is related to the genus Leprocauli-
nus Kaszab, 1982 (subfamily Stenochiinae), which
turned out to be a homonym of Leprocaulinus Uvarov,
1940 in stick insects (Phasmida) (Uvarov 1940), so the
valid name of the genus is Pigeocaulinus Kaszab,
1984. The type species of these two genera are second-
ary synonyms.

MATERIAL

Depositories:
CRG – Collection Dr. Roland Grimm, Neuenbürg, Ger-

many;
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INTRODUCTION

Ectateus generic group was designated by Iwan
(2002a) to fit eleven Afrotropical genera of the subtribe
Platynotina Mulsant et Rey, 1853: Anchophthalmops
Koch, 1956, Anchophthalmus Gerstaecker, 1854,
Ectateus Koch, 1956, Glyptopteryx Gebien, 1910, Ko-
chogaster Kamiński et Raś, 2011, Microselinus Koch,
1956, Phallocentrion Koch, 1956, Phymatoplata
Koch, 1956, Platykochius Iwan, 2002, Quadrideres
Koch, 1956 and Selinus Mulsant et Rey, 1853. The pri-
mary taxonomic concept of this group was based on 
a synapomorphy – presence of a pair of longitudinal

impressions at the base of pronotal disc – and geo-
graphical distribution restricted to the Central Africa
(Iwan 2002a). During later studies, Iwan (2003, 2004)
reinterpreted the above mentioned morphological
character and stated that the Ectateus generic group
should be define by a presence of the lateral and basal
indentations on pronotal disc (Fig. 1).

In 2003 Iwan described the genus Synquadrideres
which representatives shares many morphological 
features with some of the species of the genus
Quadrideres, but do not have the specific indentations
on the pronotal disc (Fig. 17). Iwan (2003, 2004) pro-
posed to treat this phenomenon as an evolutionary
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Abstract.— An X-ray microtomographic analysis of the prothoracic skeleton structure 
of seven Platynotina species is presented. The investigated taxa represent different
morphological types of pronotal discs. Tenebrio molitor was used as a reference model to
all taxonomic considerations. The anatomical evidence gathered and analyzed in this study
indicates that lateral indentations of nota, which are visible in most of the Ectateus generic
group representatives, corresponds with a placement of the attachments of the pleural
apophyses to the bottom of pronotal disc. Therefore, they should be defined as the
apophyseal depressions. Furthermore, the main observed differences between the thoracic
structure of the species with conspicuous apophyseal depressions and convex pronotal
nota concerns the height of the pronotal disc and the elevation of its edges. The current
investigations did not revealed any significant modifications of the endoskeletal structure
between the prothoraces with or without the basal indentations. The study shows that 
X-ray microtomographic analysis is a powerful, non-destructive tool for the taxonomic
considerations and that it can be safely applied to the name-bearing types. Furthermore,
the application of this method, even to the dried entomological material, may provide many
advantages over traditional morphological investigations.
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Key words.— Platynotina, darkling beetles, Tenebrio molitor, Ectateus generic group,
pronotum, pleural apophysis

PL ISSN 0003-4541 © Fundacja Natura optima dux
doi: 10.3161/000345413X669649



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 1.8)
  /CalRGBProfile (Apple RGB)
  /CalCMYKProfile (Photoshop 4 Default CMYK)
  /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 true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ArialMT
    /SymbolMT
    /WPTypographicSymbols
    /ZapfDingbatsITCbyBT-Regular
  ]
  /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 false
  /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 false
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>






    /HEB (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /POL <>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




