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Abstract

In spite of big data and new techniques, the phylogeny and timing of cockroaches remain in dispute. Apart from sequencing more
species, an alternative way to improve the phylogenetic inference and time estimation is to improve the quality of data, calibrations
and analytical procedure. This study emphasizes the completeness of data, the reliability of genes (judged via alignment ambiguity
and substitution saturation), and the justification for fossil calibrations. Based on published mitochondrial genomes, the Bayesian
phylogeny of cockroaches and termites is recovered as: Corydiinae + (((Cryptocercidae + Isoptera) + ((Anaplectidae + Lampro-
blattidae) + (Tryonicidae + Blattidae))) + (Pseudophyllodromiinae + (Ectobiinae + (Blattellinae + Blaberidae)))). With two fossil
calibrations, namely, Valditermes brenanae and Piniblattella yixianensis, this study dates the crown Dictyoptera to early Jurassic,
and crown Blattodea to middle Jurassic. Using the ambiguous ‘roachoid’ fossils to calibrate Dictyopteratsister pushes these times
back to Permian and Triassic. This study also shows that appropriate fossil calibrations are rarer than considered in previous studies.
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Blattaria, Blattodea, Dictyoptera, divergence time; mitochondrial DNA

Introduction

The family-level relationships of cockroaches have been
in dispute for decades (Fig. 1; see also McKittrick 1964,
Klass 2001, Roth 2003). The debate recently intensified
with many incongruent phylogenies emerging. Most re-
cent studies are based on molecular data (e.g., Djernaes
etal. 2015, Legendre et al. 2015, Wang et al. 2017, Bour-
guignon et al. 2018, Evangelista et al. 2019), or rarely
on morphological and ethological data (Klass and Meier
2006, Djernas etal. 2015 in part). Despite big data studies,
the evolutionary pattern of cockroaches remains ambig-
uous: mitochondrial genomes (Bourguignon et al. 2018)
suggest the basal splits as (Blaberoidea + Corydioidea)
+ the blattoid complex (i.e. Blattoidea nesting Isoptera),
while the much bigger transcriptome data (Evangelista et
al. 2019) suggest Blaberoidea + (Corydioidea + blattoid

complex), not to mention more incongruent relationships
of families and subfamilies.

Calibration has a major impact on divergence time
estimation (Inoue et al. 2010, Dos Reis and Yang
2012, Sauquet et al. 2012, Sauquet 2013, Magalléon
et al. 2013). Fossils are common calibrations for
phylogenetic dating, while choosing a suitable fossil
is difficult (Parham et al. 2011, Wolfe et al. 2016).
The lack of justified fossil calibrations for dating
cockroaches is particularly acute (Evangelista et al.
2017, 2019, Li and Huang 2019). Of the calibrations
used, the ‘roachoid’ fossils are a particular point
of contention (Tong et al. 2015 vs. Kjer et al. 2015,
Bourguignon et al. 2018 per se).

Phylogenetic inference and time estimation can be
improved by enlarging the dataset with new loci and
new samples, but also by improving the quality of

Copyright Xin-Ran Li. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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Figure 1. Representative phylogenetic inferences of cockroaches based on various data and methods. McKittrick (1964) and McK-
ittrick and Mackerras (1965): female and male genitalia, proventriculus and oviposition behaviour; discussion. Roth (1970): oothe-
cal rotation; discussion. Klass and Meier (2006): male genitalia, accompanied by ethology etc.; parsimony. Wang et al. (2017): gene
fragments (three mitochondrial and two nuclear), incorporating the data from Djernas et al. (2015) and others; maximum likelihood.
Bourguignon et al. (2018): mitogenome; maximum likelihood and Bayesian. Evangelista et al. (2019): transcriptome; maximum
likelihood. Taxa are shown in currently recognized rank instead of original designation. Branches in orange, Blaberoidea; in green,

Corydioidea; in purple, Blattoidea. Asterisk, paraphyly.

published data, calibrations and analytical procedure.
The latter approach is emphasized and presented
herein. In the present study, the mitochondrial genome
is preferred as the only type of data for the following
reasons. First, taxon coverage is comparatively high;
second, missing data can be essentially avoided;
third, the computation load (i.e. time investment) is
acceptable, allowing multiple analyses for comparisons
among datasets.

dez.pensoft.net

Material and methods
Dataset

The present study focuses on true cockroaches (Blattaria),
the major component of Dictyoptera. Taxa included in my
analyses also cover other Dictyoptera, namely, termites
(Isoptera) and mantises (Mantodea), and the living sis-
ter of Dictyoptera, namely Eukinolabia + Xenonomia, as
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suggested by transcriptome data (Misof et al. 2014, Evan-
gelista et al. 2019, Wipfler et al. 2019). In order to reduce
the difficulty and inaccuracy in alignment, more distant
insect groups were not included in this study. All DNA
sequences were collected from whole mitogenome se-
quencing data deposited in GenBank. Isolated fragments
do not conform to the main idea of the present study be-
cause they leave missing cells in the alignments. A certain
number of missing cells may be harmless to phylogenetic
inferences (Wiens 2006, Wiens and Moen 2008), but there
is no universal standard for different datasets and methods
to avoid pitfalls. Using fully sequenced mitogenome (thus
avoiding isolated fragments) can also prevent concatena-
tion of sequences from different specimens, of which the
genetic distance is unknown. This practice also automat-
ically rules out specimens that are misidentified as con-
specific. Fundamentally, concatenation of sequences from
different specimens is an artefact and does not represent
a natural organism. This artefact may cause unpredictable
errors (pers. observ.); however, the influence of this issue
seemingly has not yet been addressed in the literature.
The initial data pool comprises 169 mitogenomes, in-
cluding all available cockroaches and selected other insects
(Suppl. material 1). GenBank files were imported to PHY-
LOSUITE v1.2.1 (Zhang D et al. 2020), in which duplicates
were removed. To save time and computation resources,
only one species was kept in each genus, with the exception
of genetically diverse and speciose genera (e.g., Cryptocer-
cus, Allacta and Ischnoptera). The final taxon set compris-
es 95 species (Suppl. material 2: Table S1). The DNA data
in the GenBank files were extracted using PHYLOSUITE.
Most of the mitogenomes (68.4%) are from Bourguignon et
al. (2018), and the remaining from Yamauchi et al. (2004),
Cameron et al. (2005, 2012), Zhang YY et al. (2009), Kémo-
to etal. (2010, 2012), Chen (2012), Wang et al. (2014), Jeon
and Park (2015), Tian et al. (2015), Cheng et al. (2016), Ye
et al. (2016), Chen et al. (2017), Dumans et al. (2017), Ma
etal. (2017), Gong et al. (2018), and Zhang LP et al. (2018).
The character set includes 13 protein coding genes
while all RNA genes were excluded. Aligning RNA gene
sequences is dependent on the prediction of secondary
structure (Buckley et al. 2000, Stocsits et al. 2009), the
accuracy of which clearly influences alignment and tree
reconstruction (Letsch et al. 2010). This approach is un-
feasible in the present study, because even predicting the
structure of a small fragment of closely related species is
hard and exhausting (e.g., Li et al. 2017). To avoid errors
introduced by inaccurate alignment, I do not use them.
Besides, RNA gene sequences only account for a minor
proportion in the mitochondrial genome, therefore ex-
cluding them does not virtually reduce the size of dataset.

Alignment and quality check

Sequences of protein coding genes were aligned using
MUSCLE in MEGA7 with default settings of codon
mode (Edgar 2004, Kumar et al. 2016). Uneven ends

were manually trimmed. 43 sequences were spotted
containing missing or poorly-sequenced portions, which
were deleted or question-marked (Suppl. material 3:
Table S2). Then, all sequences were aligned again. The
aligned sequences were translated into amino acids to
check accuracy. Alignments of 13 genes were concat-
enated using PHYLOSUITE. The final alignment is
10932 bases long.

ALIGROOVE 1.05 (Kiick et al. 2014) was used to
assess alignment ambiguity for each gene, and DAM-
BE 7.2.7 (Xia 2018) to calculate the substitution sat-
uration per codon position per gene (i.e. 3 bases X 13
genes). Amino acid alignments (translated from the nu-
cleotide alignments) instead of nucleotide alignments
were imported to ALIGROOVE, because the align-
ments were based on codon model. Saturation was
calculated under GTR model by default, or under F84
model when an overflow error occurs (the error itself
is a sign of saturation).

ALIGROOVE suggests high ambiguity in ATPS align-
ment, followed by ND6 (Suppl. material 4). Other genes
exhibit low general ambiguity, but a few taxa with too
many missing cells in alignments show high ambiguity.
Even if several incomplete sequences can be excluded in
the following analyses, ATP8, in general, is still too am-
biguous. On the other hand, the dataset as a whole is not
significantly affected by scattered ambiguous alignments
(Suppl. material 4).

According to the 39 saturation plots (Suppl. mate-
rial 5), ATP8, ND4L, ND6 and, as expected, the third
codon positions are saturated. These three genes are
among the less informative ones considered in Talave-
ra and Vila (2011). Excluding ATPS, ND4L and ND6,
data incompleteness was calculated by counting Ns and
question-marks, both of which are regarded as missing
cells. Eight taxa with missing cells greater than 1%
were grouped into ‘BadSeq’: Anallacta methanoides
(9.17% missing), Aposthonia borneensis (1.80%), Bey-
bienkoa kurandanensis (1.18%), Eublaberus distanti
(2.87%), Galiblatta cribrosa (3.64%), Megaloblatta
sp. (2.92%), Metallyticus sp. (8.84%), and Platyzoste-
ria sp. (2.19%).

Bayesian phylogenetic inference

Phylogenetic inferences were performed in MR-
BAYES 3.2.7 (Ronquist et al. 2012). Data were divid-
ed into two partitions: the first and the second bases of
the codon. The third position of codon was excluded
from all analyses. I did not use programs to select a
‘best-fit” model, not only because this is unnecessary
(Nascimento et al. 2017, Abadi et al. 2019), but also
because the ‘best-fit’ is not necessarily the best or ac-
curate (Gatesy 2007, Kelchner and Thomas 2007, Luo
et al. 2010). Instead, I used the empirically universal
model, GTR, with Gamma rates (+G). The manual
and tutorials of MRBAYES (among others) recom-

dez.pensoft.net
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mend GTR+I+G as the universal model, but the invari-
able-sites model (+I) generates a strong correlation be-
tween the proportion of invariable sites and the gamma
shape parameter, and becomes undesirable (Sullivan et
al. 1999, Yang 2014). Using PHYLOBAYES with the
CAT-GTR model implemented therein accounting for
more exhaustive heterogeneities may improve the res-
olution and accuracy of phylogenetic inference (Lartil-
lot and Philippe 2004, Lartillot et al. 2009, Moran et al.
2015), but this approach is currently impossible given
the computation resources available to this study. In-
stead, the alignment ambiguity of the final dataset (see
below) was reported, because the alignment ambiguity
assessed by ALIGROOVE is also a measure of het-
erogeneous sequence divergence (Kiick et al. 2014). 1
did not perform maximum likelihood analysis because
the interpretation of bootstrapping (the assessment of
the uncertainty of maximum likelihood estimates) is
vague (Yang 2014), in contrast to posterior probabil-
ities of Bayesian estimates (Huelsenbeck and Rannala
2004). Instead, the maximum-likelihood tree sampled
from MCMC is reported. Each MRBAYES analysis in-
volved two runs, each of which comprises four chains,
running 1.5-2.5 million iterations depending on the
difficulty of converging. Samples were taken once ev-
ery 500 iterations and the initial 1%—-5% (depending
on the difficulty of converging) of samples were dis-
carded (burn-in). I used TRACER 1.7.1 (Rambaut et
al. 2018) to ensure sufficient effective samples (200 at
least, 300-1000 in general).

The first analysis utilized all 13 genes. The results are
only used for comparison with the second step analyses,
to observe the influence of ATP8, ND4L and ND6.

The second step is to compare the trees inferred
from three taxon sets. All analyses excluded ATPS,
NDA4L and ND6. (1) All-species analysis using com-
plete taxon set. (2) Good-species analysis, excluding
‘BadSeq’. (3) Short-species analysis, excluding long-
branched taxa detected from the all-species analysis.
This step aims to detect the impact of incomplete data
and long branch.

The third step analysis used only the ‘safe’ taxa. In
this step, all taxa within ‘BadSeq’ were excluded even
if they do not virtually affect the topology of other spe-
cies. It is learnt from experience that more missing or
poorly-sequenced bases imply more potential errors in
the superficially intact data. Potential pitfalls of incom-
pleteness (e.g. erroneous positions of these taxa per se)
violate the main idea of this study. Long-branched taxa
with low support are also to be excluded. In the present
study, they are Aposthonia borneensis, Aposthonia ja-
ponica and Nocticola sp.. ‘Safe’ taxa comprise 85 species
(Suppl. material 2: Table S1).

The fourth, also the final, step yields the phylogeny
that is regarded as the formal result. Prior to MRBAYES,
sequences of ‘safe’ taxa were re-aligned and concatenat-
ed. This new, 9912-base-long alignment, as final dataset,
was also imported to ALIGROOVE to assess alignment

dez.pensoft.net

ambiguity. This 85-species dataset is less ambiguous than
the original one (Suppl. material 4). The resulted tree was
used as the fixed topology in dating analyses.

Fossil calibration and dating

As calibrations, only two fossils fulfill the criteria of Par-
ham et al. (2011) and are suitable for the present study.
The earliest known termite Valditermes brenanae cal-
ibrates the split between Cryptocercidae and Isoptera
(minimum age 130.3 Ma, see Wolfe et al. 2016), as in
Misof et al. (2014) and Evangelista et al. (2019). The ear-
liest known blattelline cockroach Piniblattella yixianen-
sis Gao et al., 2018 (Gao et al. 2018) calibrates the split
between Blattellinae and Blaberidae. Piniblattella yixian-
ensis is used for calibration for the first time, setting a
minimum age as 120.9 Ma (see Discussion). To observe
the effect of this new calibration, I also ran an analysis
without this fossil (i.e. only calibrated by V. brenanae)
to compare with the two-fossil analysis. The minimum
bounds of calibrated nodes were set to the minimum age
of fossils. The minimum root age was set to 130.3 Ma, the
age of the older calibration fossil. All maximum bounds
were set to 412 Ma, the oldest age of Rhynie Chert, as
justified in Evangelista et al. (2019).

Some studies used the so-called ‘roachoids’ (Eoblatto-
dea, see Li 2019) to calibrate Dictyoptera+sister (which
is the root herein), based on the hypothesis that those am-
biguous fossils are stem members of Dictyoptera (Legen-
dre et al. 2015, Tong et al. 2015, Bourguignon et al. 2018,
Evangelista et al. 2019). To detect the impact of such fos-
sils, I performed another dating analysis with the earliest
‘roachoid’, namely Qilianiblatta namurensis Zhang et al.,
2012 (Zhang ZJ et al. 2012, Guo et al. 2013), thus three fos-
sil calibrations were used in this analysis. The radioisotopic
age of the Q. namurensis-bearing stratum is unavailable,
instead, a preliminary stratigraphic correlation gives latest
Bashkirian to middle Moscovian (Triimper et al. 2020).
Therefore, [ used the top age of Moscovian (306.9 Ma).

I used the MCMCTREE program in PAML 4.9j (Yang
2007) to estimate divergence times. Dating analyses used
autocorrelated relaxed clock model and GTR+G model.
Rate prior was set to 1 substitution per site per 100 Ma by
reference to the empirical estimations (Papadopoulou et
al. 2010, Andujar et al. 2012). Estimation of divergence
times used the approximate method implemented in MC-
MCTREE. The first 20000 iterations were discarded as
burn-in. 5000 samples were gathered, once every 200 it-
erations. A replicating MCMC was performed to check
for convergence in TRACER.

Figure preparation

Trees are visualized using FigTree 1.4.3 (Andrew Ram-
baut, http://tree.bio.ed.ac.uk/software/figtree) and modi-
fied using Adobe Illustrator CC 2017.
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Taxonomy

For the reader’s convenience and to enable a comparison
of studies, familial taxonomy of cockroaches in this paper
follows recent studies that are compared (e.g., Djernees et
al. 2015, Legendre et al. 2015, Wang et al. 2017, Bour-
guignon et al. 2018, Evangelista et al. 2019). It is notewor-
thy that recent molecular studies focusing on Blaberoidea
raised subfamilies of Ectobiidae to families (Djernaes et
al. 2020, Evangelista et al. 2020). Consequently, their Ec-
tobiidae is identical to the Ectobiinae herein.

Results

The 13-gene tree recovers a sistergroup relation-
ship between Aposthonia (Embioptera) and Nocticola
(Blattaria), which is obviously erroneous regardless of
posterior probability (Suppl. material 6). The 10-gene
analyses removed this error (Suppl. material 7-9), and
demonstrate that ATP8, ND4L and ND6 are detrimental
to the analyses. The results from the all-species analysis
(Suppl. material 7) and the good-species analysis (Sup-
pl. material 8) are very close, with some divergences
in small clades, and the posterior probabilities are sim-
ilar in general. In the all-species analysis, three species
have extremely long branches (Aposthonia borneensis,
Aposthonia japonica and Nocticola sp.), and the pos-
terior probabilities of corresponding nodes are low.
Excluding these species increases the general supports
(Suppl. material 9).

The ‘safe’-taxa analysis yields higher posterior prob-
abilities (Suppl. material 10) than all analyses above.
The final dataset, which is from the realignment of
the ten genes of ‘safe’ taxa, yields the formal result
(Fig. 2). The maximum-likelihood tree (log-likelihood
= —155715.20) sampled from MCMC has only one to-
pological difference with Fig. 2: Neostylopyga rhom-
bifolia and Periplaneta brunnea are exchanged (not
shown). The phylogeny recovers major splits in Dic-
tyoptera as Mantodea + (Corydiinae + (Blaberoidea +
Blattoidea-Isoptera complex)). These major splits have
at least 95% posterior probability. Owing to the absence
of Nocticolidae and Latindiinae, the relationships in Co-
rydioidea are unknown.

The dating result of two-fossil-calibration analysis
(without Q. namurensis) is regarded as the formal result
of this paper (Fig. 3: middle), suggesting that the age of
crown Dictyoptera is 191.08 Ma (95% credibility interval
168.96-218.82 Ma), of crown Blattodea 171.2 Ma (95%
CI 153.26-194.23 Ma). Qilianiblatta namurensis con-
siderably pushes the ages back (Fig. 3: top): the age of
crown Dictyoptera is 270.01 Ma (95% CI 236.69-309.31
Ma), of crown Blattodea 237.82 Ma (95% CI 204.46—
276.04 Ma). In comparison, there is little difference in the
estimated ages between the two-calibration analysis and
the one-calibration one (Fig. 3: middle vs. bottom). Even
though it is insufficient to conclude that P, yixianensis is a

calibration as competent as V. brenanae, P. yixianensis is
at least harmless to dating analyses. The time trees show-
ing species are given in Suppl. material 11-13.

Discussion
Phylogeny of cockroaches

The relationship of major clades (suborder, superfamily,
family, and subfamily) recovered herein is not identical
to any previous studies. At the superfamily level, the sis-
tergroup relationship of Corydioidea (only represented by
Corydiinae) to the rest of Blattodea is consistent with that
in Wang et al. (2017) and Djernes et al. (2015, in part),
both of which used three mitochondrial and at least two
nuclear gene fragments, whereas conflicting with other
recent phylogenies (Djernzes et al. 2015 in part, Legendre
et al. 2015, Bourguignon et al. 2018, Evangelista et al.
2019). The superfamilial relationship of cockroaches is in
dispute. On the other hand, the monophyletic Blaberoidea
and the monophyletic blattoid complex (Blattoidea and
Isoptera) are always supported.

Corydioidea are always undersampled. Species of
Nocticolidae, Latindiinae, and Corydiidae incertae sedis
(e.g. Ctenoneura) are lacking. Although one mitogenome
of Nocticola is available, it is hardly serviceable unless
the long branch is broken up by increased sampling (Poe
2003). Nonetheless, the transcriptome data support a
monophyletic Corydioidea that include Corydiidae and
Nocticolidae (Evangelista et al. 2019).

In the blattoid complex, only the sistergroup relation-
ship between Cryptocercidae and Isoptera is universally
recognized. These taxa constitute Xylophagodea (Engel
2011). The new phylogeny recovers Xylophagodea as sis-
ter to the remaining blattoid complex, of which the inter-
nal relationship is (Blattidae + Tryonicidae) + (Anaplec-
tidae + Lamproblattidae). This is significantly different
from other studies. Three major groups of Blattoidea are
still undersampled, namely, Anaplectidae, Lamproblatti-
dae and Tryonicidae. In addition, some mysterious taxa
of Blattoidea incertae sedis (e.g. Oulopteryx) have not yet
been sampled.

The paraphyly of Ectobiidae with respect to Blaberidae
is a consensus among studies; the present study is not an
exception. However, the relationships among Blaberidae
and ectobiid subfamilies are conflicting among studies,
especially in the positions of Ectobiinae and Pseudophyl-
lodromiinae. The Ectobiinae contributes a weak point in
the new phylogeny (pp = 79%)), i.e. the node of Ectobiinae
+ (Blattellinae + Blaberidae). Regardless of the Nyctibo-
rinae, which is not included in the final phylogeny here-
in, the sistergroup relationship between Blattellinae and
Blaberidae is also supported in Bourguignon et al. (2018)
and Evangelista et al. (2019, 2020). Although the consid-
erably diversified Blaberidae are typically densely sam-
pled, the phylogeny of them recovered by various studies
is inconsistent.

dez.pensoft.net



6 Xin-Ran Li: Cockroach phylogeny and dating

Grylloblatta sculleni
Sclerophasma paresisense
98 Timema californicum

Megacrania alpheus adan

| !
Heteropteryx dilatata

L-lihg— Micadina phluctainoides

| E— Humbertiella nada
Leptomantella albella
I—Lr Creobroter gemmatus
Mantis religiosa

Arenivaga sp.
Ergaula capucina
Therea regularis

Eupolyphaga sinensis
Heterogamodes hebraica

Phyllium giganteum

Polyphaga aegyptiaca
_‘l Cryptocercus punctulatus
Cryptocercus meridianus Key

Cryptocercus hirtus ) Eukinolabia+Xenonomia
Cryptocercus kyebangensis 1) Dict t

Mastotermes darwiniensis (1) Dictyoptera

Neotermes insularis Mantodea
Porotermes adamsoni (2) Blattodea
Hodotermopsis sjostedti e
.9 Microhodotermes viator Corydiinae

Zootermopsis angusticollis A
|—p Agnaplecta calosoma gL(4) blattoid coplex
L Anaplecta omei Cryptocercidae
r Lamproblatta albipalpus Isoptera
k= Lamproblatta sp. Anaplectidae
Tryonicus mackerrasae Lamproblattidae
= - Tryonicus parvus Tryonicidae
urycotis opaca ——————————————— e
Methana sp. Blattidae
Melanozosteria nitida Polyzosteriinae* gl (5) Blaberoidea

Cosmozosteria sp. Pseudophyllodromiinae
Polyzosteria viridissima Ectobiinae
95 Deropeltis paulinoi Blattellinae
Neostylopyga rhombifolia . :
Periplaneta brunnea Blattinae SlEbie s

Blatta orientalis
Protagonista lugubris — Archiblattinae
Shelfordella lateralis ———— Blattinae*
Amazonina sp.
Euphyllodromia sp.
Allacta australiensis
Allacta bimaculata
Balta sp.
Ellipsidion sp.

Ectoneura hanitschi
el_|_|: Ectobius sp.
Phyllodromica sp

Ischnoptera bilunata

Ischnoptera deropeltiformis

Carbrunneria paramaxi

Lobopterella dimidiatipes

Blattella bisignata

Symploce pallens

Paratemnopteryx couloniana

Asiablatta kyotensis

Parcoblatta lata

Diploptera punctata ————— Diplopterinae
Nauphoeta cinerea

Rhyparobia grandis

0.1

Elliptorhina chopardi Oxyhaloinae
Aeluropoda insignis
Gromphadorhina portentosa
Panchlora nivea ———————————— Panchlorinae
— Phoetalia pallida ——————————— Blaberinae*

Schultesia lampyridiformis Zetoborinae
Gyna capucina Gyninae
Blaptica dubia
Byrsotria rothi s
Archimyandrita tessellata Blaberinae
Blaberus discoidalis
Neolaxta sp. ~————————— Perisphaerinae?*
Opisthoplatia orientalis Epil -
Rhabdoblaita sp. —— | Epilamprinae
Pycnoscelus nigra ————— Pycnoscelinae
Epilampra maya ~ ———————————— Epilamprinae*
Paranauphoeta circumdata ———— incertae sedis
Laxta sp. —————— Perigphaerinae?*
Panel\g;jc;_;ogs‘nes[h/a P Panesthiinae sensu lato (incl. Geoscapheinae)

Figure 2. Bayesian phylogeny of Dictyoptera inferred from ten protein-coding genes of 85 mitogenomes, excluding the third base
of codon. Posterior probabilities are shown in percentage otherwise are 100%. Clades of superfamilies or higher rank are numbered,
as indicated by black background in the key. Species of major taxonomic identities (all are clades) are coloured, as indicated in the
key. Subfamilies of Blattidae and Blaberidae are labeled; asterisked ones are not monophyletic. For comparison with trial analyses,
see Suppl. material 6-10.
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Figure 3. Time trees of Dictyoptera estimated by MCMCTREE. Two-calibration result (middle) is regarded as the formal result
of this study. Calibrated nodes are coloured, with vertical bars denoting bounds. Calibrations: Qilianiblatta namurensis (green),
Valditermes brenanae (red), Piniblattella yixianensis (blue). Abbreviations: A[naplectidae], Dictyop[tera], L[amproblattidae], T[ry-
onicidae], Xyloph[agodea]. For detailed phylogenies showing species, see Suppl. material 11-13.
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A challenge to all molecular phylogenies is the recon-
ciliation with morphological, behavioral, and other evi-
dence. For example, oothecal property and rotation be-
havior are various and the taxonomic distribution of them
in Blaberoidea is comparatively well known (McKittrick
1964, Roth 1967, 1968a, Bell et al. 2007). Note that the
rotation behavior assigned to Ectobiinae in Evangelista et
al. (2019) is contrary to the literature. The parsimonious
scenario is that Pseudophyllodromiinae are sister to, or
paraphyletic with respect to, the remaining Blaberoidea,
which constitute a clade (e.g. McKittrick 1964, Klass and
Meier 2006). The present study supports this scenario but
the posterior probabilities of the “remaining Blaberoidea”
node is relatively low (pp = 79%). Other studies, in which
the phylogenies do not recover Pseudophyllodromiinae
as sister to the remaining Blaberoidea, imply either par-
allel evolution of oothecal rotation in Ectobiinae and in
Blattellinae + Nyctoborinae + Blaberidae, or an ances-
tral state of oothecal rotation in Blaberoidea and a loss in
Pseudophyllodromiinae. At least, the relationship of Ec-
tobiinae and Pseudophyllodromiinae to other Blaberoidea
is debatable.

Fossil calibrations and divergence times

The only appropriate fossil calibration in Blattaria in the
present study is Piniblattella yixianensis Gao et al., 2018
(Gao et al. 2018), which is used as a calibration for the
first time. In the following, this fossil calibration is justi-
fied according to the five criteria in Parham et al. (2011).

Criteria 1 and 4. Information about the fossil-bear-
ing stratum and museum collection is provided in Gao
et al. (2018).

Criterion 2. Regardless of the determination of genus
(which is in dispute, see Hinkelman 2019), P. yixianen-
sis belongs in Blattellinae as evidenced by the oothecal
rotation, reproduction type oviparity B, and the wing ve-
nation pattern, as explained below. Rotation feature and
physical property of ootheca are crucial to the family-lev-
el phylogeny of cockroaches: the “advanced rotation”
(i.e. rotating the ootheca and containing the anterior eggs
inside vestibulum) is considered as a significant apomor-
phy in cockroaches, and distributed in Blaberoidea oth-
er than Pseudophyllodromiinae (McKittrick 1964, Roth
1967, 1968a, Bell et al. 2007). The rotation of the ooth-
ecae of P. yixianensis is unlikely due to taphonomic pro-
cess: all preserved oothecae are horizontally positioned,
none is perpendicularly or randomly positioned (Gao et
al. 2018, Hinkelman 2019). The “primitive rotation” of
Corydiidae is also ruled out: in the primitive rotation, the
anterior eggs are outside the abdomen and the ootheca is
obliquely positioned (Roth 1967) — this is not the case
with P, yixianensis. Another difference between primitive
and advanced rotation is the presence and absence of the
flange, but which cannot be clearly observed in those
fossils. In the phylogenies of the present study and some
previous studies (e.g., McKittrick 1964, Klass and Meier
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20006), Pseudophyllodromiinae are sister to or paraphy-
letic with the remaining Blaberoidea, supporting that the
advanced rotation is autapomorphic for Blaberoidea ex-
cluding Pseudophyllodromiinae, and therefore P. yixian-
ensis can at least calibrate the node of crown Blaberoidea
(regardless of other evidence discussed below). Howev-
er, other studies support several origins of the advanced
rotation in Blaberoidea or loss of the advanced rotation
in Pseudophyllodromiinae (e.g., Wang et al. 2017, Bour-
guignon et al. 2018, Evangelista et al. 2019). Under this
hypothesis and regardless of other evidence (discussed
below), P. yixianensis may only calibrate the split be-
tween Blaberoidea and the sister group with caution.

The reproduction type of P. yixianensis is oviparity
B: (1) during reproduction, female cockroaches have a
period of carrying the ootheca (if present) outside, but
only the oviparity B carries the ootheca externally until
hatching; other types only carry shortly before ovipo-
sition (oviparity A) or before retraction (ovoviviparity
and viviparity) (Roth 1967, 2003, Bell et al. 2007), and
have much less chance to leave fossils. Oviparity B like-
ly contributes a lot to the preservation of ootheca-bear-
ing fossils like P. yixianensis. (2) Based on the author’s
observation during collecting, the oviparity A ootheca is
easily dropped when the cockroach is caught, and almost
certainly detached in the end. In comparison, some of the
oviparity B oothecae remain attached in the abdomen
even when the cockroach is preserved. This implies that
it is unlikely that oviparity A cockroaches preserve fossils
carrying oothecae, but oviparity B cockroaches may. (3)
The oothecal keel of P. yixianensis is relatively underde-
veloped and unornamented (Gao et al. 2018, Hinkelman
2019), and so accords with the characteristics of oviparity
type B (Roth 1968a, 1971, Bell et al. 2007). Among liv-
ing cockroaches, only some species of Blattella, Chorisia
and Onycholobus are known of both the oviparity type B
and the advanced rotation (McKittrick 1964, Roth 1967,
1968a, 1971, 1983, 2003, Bell et al. 2007). Chorisia and
Onycholobus are not included in analyses here, but the
former is considered as closest to Blattella (Roth 1983),
while the latter has the ootheca resembling that of Blat-
tella (Roth 1971).

However, oviparity B is homoplastic among
Blaberoidea. Roth (1968b) found Lophoblatta, a pseu-
dophyllodromiine genus, carrying the ootheca until the
eggs hatch, but not rotating the ootheca. This discovery
demonstrated that the oviparity B originated independent-
ly more than once within Blaberoidea. According to the
reasonable hypothesis of Roth (1968a), oviparity B is the
intermediate form between the ovoviviparity and the ple-
siomorphic oviparity A, i.e., ovoviviparity derived from
oviparity B, which derived from oviparity A. Ovovivipar-
ity occurs in most Blaberidae (with advanced rotation)
but also, homoplastically, in two genera of Blattellinae,
which rotate the ootheca (Roth 1982, 1984: Stayel-
la, Roth 1995: Pseudoanaplectinia), and two genera of
Pseudophyllodromiinae, which do not rotate the ootheca
(Roth 1989: Sliferia, Roth 1997: Pseudobalta) (see also
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a review by Djernes et al. 2020). Provided that Roth’s
hypothesis is true, the homoplasy of ovoviviparity further
demonstrates that the oviparity B is highly homoplastic.
Accordingly, it appears that Blaberoidea are preadapt-
ed to the advanced rotation and oviparity B (consequently
ovoviviparity), but as far as known, these two features
only co-occur in Blaberidae and Blattellinae. Blaberidae
and Blattellinae were recovered as sister groups (Bour-
guignon et al. 2018 and the present study), or form a
clade together with Nyctiborinae (Klass and Meier 2006,
Evangelista et al. 2019), which is not included in analyses
herein. This implies that species of the clade Blaberidae
+ Blattellinae (or Blaberidae + Blattellinae + Nyctibori-
nae) are more preadapted to allow (if not achieved) the
co-occurrence of advanced rotation and oviparity B (con-
sequently ovoviviparity). Therefore, the combination of
advanced rotation and oviparity B may tentatively place
P, yixianensis into that clade but outside of Blaberidae.
Other characters preserved in the fossils of P. yixian-
ensis are barely discernible except the wing venation.
The forewing of P. yixianensis conforms to the general
form of Blattellinae (see Rehn 1951, Li et al. 2018): ScP
with few branches, R pectinate proximally and dichot-
omous or irregular distally, M and CuA both developed
and not essentially pectinate, claval furrow with sharp
apical turn, and claval veins diagonal. These traits are
distinct from other subfamilies of Ectobiidae. The hind-
wing has a simple ScP, a pectinate RA with four branches
or so, a non-pectinate RP, a simple and feeble M, and a
nearly pectinate CuA (Gao et al. 2018). This combina-
tion of hindwing traits is not characteristic of any taxon,
although these traits are more common in Blaberoidea,
particularly Blaberidae (see Rehn 1951, Li et al. 2018).
Unfortunately, the polarity of wing venation characters
above is barely clear, so that it is premature to conclude a
phylogenetic position through these similarities in vena-
tion. It is noteworthy that both the tegmen and hindwing
of P, yixianensis exhibit a developing characteristic pos-
terior branch of R, i.e., the apicoposterior part of R is a
branch with terminal branching only. Most cockroaches
do not have a characteristic posterior branch (cpb), and
this specialization is homoplastically derived among
cockroaches, principally Ectobiidae (see Rehn 1951, Li
et al. 2018). Nonetheless, the cpb and developing cpb
vary in morphology, whereas the branching pattern of P.
yixianensis is found in Blattella and related genera such
as Episymploce, but not seen in others (Li et al. 2018,
and unpublished observation). This evidence reinforces
the hypothesis that P. yixianensis belongs in Blattellinae,
although it is premature to conclude that P. yixianensis
is a close relative of Blattella or even sister to Blattella.
So far, the evolution of reproduction type, ootheca
handling behaviour and wing venation of cockroaches
is not well understood, and might be more complicated
than currently known. In view of this, the phylogenetic
position of P. yixianensis is not securely settled. Never-
theless, P. yixianensis can be tentatively considered as a
member of Blattellinae, and thus calibrates the node of

Blattellinae + sister (Blaberidae herein). In summary, P.
yixianensis as a calibration should be used with caution,
and comparative analyses with/without this fossil should
be performed to accommodate its uncertainty.

Criterion 3. Reconciliation between molecular and
morphological phylogenies is partially achieved. As
mentioned above, regardless of the Nyctiborinae that is
not included in the final data, the sistergroup relationship
between Blattellinae and Blaberidae is supported herein
and in recent big data analyses (Bourguignon et al. 2018,
Evangelista et al. 2019, 2020), and Ectobiinae and Pseu-
dophyllodromiinae are not nested in the clade of Blattelli-
nae + Blaberidae + Nyctiborinae. In the most compre-
hensive ever morphological (and ethological) phylogeny
of Dictyoptera (Klass and Meier 2006), the above rela-
tionships within Blaberoidea are also recovered, except
the absence of Ectobiinae. According to the phylogenetic
discussion in McKittrick (1964), the Ectobiinae is nest-
ed in the clade of Blattellinae + Blaberidae + Nyctibori-
nae (Fig. 1), but that study is somewhat outdated and not
strictly phylogenetic. There is a lack of recent morpho-
logical phylogeny covering all major groups; therefore,
it is impossible to thoroughly compare the morphological
phylogeny with the molecular phylogeny.

Criterion 5. Piniblattella yixianensis is from Huang-
banjigou, Beipiao, Liaoning, northeastern China (Gao et
al. 2018). Isotopic age of the fossiliferous layers in Huang-
banjigou ranges from 121.2 Ma to 129.8 Ma (Swisher et
al. 1999, Yang et al. 2007). However, the horizontal cor-
relation between this fossil and the radiometric samples
is unknown, and the radiometric sampling is insufficient,
therefore the age range above does not necessarily repre-
sent the age of fossils. I conservatively use the age of the
overlying stratum (of top Yixian Formation), 120.9 Ma
(Smith et al. 1995), as the minimum age of P. yixianensis.

The other fossil for calibration, V. brenanae, has been
frequently used for Xylophagodea (e.g., Misof et al.
2014, Bourguignon et al. 2018, Evangelista et al. 2019).
Its identity as a termite is secured by the presence of basal
suture (Jarzembowski 1981), one of the defining charac-
ters (autapomorphies) of Isoptera (Ax 1999, Krishna et al.
2013). Its validity as a calibration was justified by Wolfe
et al. (2016), and I have no comments on this fossil.

Fossil calibrations contribute considerably to the
discrepancy in the age estimation among studies. The
‘roachoid’ fossils, remarkably, were frequently assigned
as “stem Dictyoptera” (e.g., Legendre et al. 2015, Tong
et al. 2015, Bourguignon et al. 2018, Evangelista et al.
2019). Although the ambiguity of them and alternative
interpretations were considered (e.g., Kjer et al. 2015,
Bourguignon et al. 2018, Li and Huang 2019), a formal
report on the impact of them is lacking. Because of the
same assignment of ‘roachoid’ fossils, the age estimates
with three calibrations herein (which is only for compar-
ison) are close to that in Bourguignon et al. (2018) and
Evangelista et al. (2019) (Permian origin of crown Dic-
tyoptera and Triassic origin of crown Blattodea), and only
somewhat younger than that in Legendre et al. (2015).
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Figure 4. Comparison among the ages estimated in various studies. The fossils are: Valditermes brenanae Jarzembowski, 1981; Pini-

blattella yixianensis Gao et al., 2018; Nodosigalea burmanica Li & Huang, 2018; Cretaperiplaneta kaonashi Qiu et al., 2020; Stegob-
latta irmgardgroehni Anisyutkin & Grohn, 2012. Abbreviation: ALTB, Anaplectidae + Lamproblattidae + Tryonicidae + Blattidae.

‘Roachoid’ fossils often play a decisive role in the dat-
ing of cockroaches, pushing the age estimates older. In
comparison, the formal age estimates herein (two fossil
calibrations) are close to that in Misof et al. (2014), both
studies do not use ‘roachoid’ fossils as calibrations, sug-
gesting Jurassic origins of crown Dictyoptera and crown
Blattodea. Without the ‘roachoids’, other fossils will take
over them as decisive calibrations and result in various,
and usually younger, estimations (e.g., Wang et al. 2017,
Bourguignon et al. 2018: fig. S12). A comparison of age
estimates among studies is shown in Fig. 4.
Unfortunately, many of the fossil calibrations other
than ‘roachoids’ are also unjustified. Subsequently, com-
parisons among the age estimates from various studies
could be pointless. For example, the “stem Mantodea”
Homocladus grandis (Djernas et al. 2015, Bourguignon
etal. 2018) is highly questionable (Evangelista et al. 2019
and references therein); the “oldest Mantoidea fossil”
Prochaeradodis enigmaticus (Djernzs et al. 2015, Wang
et al. 2017) may be a cockroach (Cui et al. 2018); the
“blattid” Balatronis libanensis is unlikely a true cock-
roach (Blattaria), not to mention Blattidae (Evangelista
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et al. 2017, Qiu L et al. 2020a); the “Diploptera fossils”
(Bourguignon et al. 2018) cannot be identified to Diplop-
tera and the higher-rank placement of those fossils also
remains undetermined (Evangelista et al. 2017, Li et al.
2017); the “first modern cockroach” Zhujiblatta anofiss-
ilis (Bourguignon et al. 2018) is phylogenetically unset-
tled and has to be redescribed, which I am preparing else-
where. Even more surprisingly, an unnamed “Epilampra
fossil” found in an extant cockroach database was used
(Bourguignon et al. 2018).

A critical review of cockroach fossil calibrations was
not achieved until Evangelista et al. (2017), who rec-
ommended four cockroach fossils for node calibration.
Evangelista et al. (2019) discarded one of them and re-
tained corydiid Cretaholocompsa montsecana Marti-
nez-Delclos, 1993, blaberid “Gyna” obesa (Piton, 1940)
and ectobiid Ectobius kohlsi Vrsansky et al., 2014. How-
ever, these fossils are still debatable.

Cretaholocompsa montsecana was determined as a
close relative of extant Holocompsa (Martinez-Delclos
1993), and used as a calibration for corydiid nodes (Leg-
endre et al. 2015, Wang et al. 2017, Evangelista et al.
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2019). However, Cretaholocompsa significantly differs
from Holocompsa in the presence of large spines along
the ventral margin of midfemora (other legs unknown)
(QiuLetal. 2020b). Besides, according to recent accounts
of Corydiidae, such spines are absent from all femora in
this family (e.g., Estrada-Alvarez and Guadarrama 2012,
Hopkins 2014, Crespo et al. 2015, Qiu L 2017, Qiu L et
al. 2017, 2019a, 2019b, 2020b).

“Gyna” obesa was used as a calibration for blaberid
nodes (Bourguignon et al. 2017, Evangelista et al. 2019).
Evangelista et al. (2017) identified this fossil to Blaberi-
dae based on (1) the stout cerci, (2) approximately paral-
lel edges of tegmina, (3) elongated CuP, (4) shape of the
pronotum, (5) asymmetrical male subgenital plate and (6)
large body size. Although this fossil appears to be blaber-
id in overall appearance, the evidence above is weak or
invalid to place “Gyna” obesa in Blaberidae. First, as
acknowledged by Evangelista et al. (2017), traits 1, 2
and 3 are homoplastic with Blattidae. Second, the shape
of the pronotum is not entirely clear (Evangelista et al.
2017). Third, the subgenital plate is not clearly discern-
ible: according to the figures in Evangelista et al. (2017),
the “concave margin” is implausible in favour of poor
preservation. Besides, the subgenital plate appears to be
large and cover three segments as in extant female cock-
roaches, in comparison to the male subgenital plate that is
as small as one normal segment; therefore, the specimen
may be a female. Fourth, large-sized species are common
in Blattidae and Corydiidae in addition to Blaberidae.

Ectobius kohlsi was identified based on a comparison
with extant species (VrSansky et al. 2014). However, the
preserved characters are not unique enough to indicate the
genus; i.e., diagnostic characters of Ectobius or of Ectobi-
inae are not clearly observed, e.g., elongate male genital
elements (Roth 2003) and a pinnate R+M+CuA system of
tegmina (unpublished observation). Instead, spot-and-line
macula patterns on the pronotum and forewings are com-
mon in Ectobiinae and Pseudophyllodromiinae. VrSansky
et al. (2014) reported a female with valvate subgenital
plate. If this is true, then this species likely belongs to
Pseudophyllodromiinae because suchlike females do ex-
ist in Pseudophyllodromiinae (e.g. Euphyllodromia, Ani-
syutkin 2011). If this fossil is a male, then it is more likely
to be a member of Pseudophyllodromiinae, some genera
of which have a valvate subgenital plate in males (e.g.
Balta, Qiu ZW et al. 2017).

Interestingly, the fossil discarded by Evangelista et
al. (2019), Cariblattoides labandeirai VrSansky et al.,
2011, is likely to be a genuine pseudophyllodromiine
species, even though the genus is uncertain. According
to VrSansky et al. (2011b), the forewing of C. labandeirai
bears venational characters in common with most Pseu-
dophyllodromiinae: ScP simple and short, R essentially
pectinate, M pectinate and more developed than CuA,
claval veins oblique or diagonal (see Rehn 1951, Li et
al. 2018). The venation alone is a weak indicator of the
taxonomic identity, whereas the combination of venation
and macula pattern is stronger reasoning. Unfortunately,
C. labandeirai is not suitable for calibrating Pseudophyl-

lodromiinae + sister (= Blaberoidea herein) even if its in-
clusion in Pseudophyllodromiinae is proven, because it
would be suppressed by the older fossil, P. yixianensis,
which already calibrates an internal node.

Only one true-cockroach fossil is used as a calibration
in the present study, but this does not imply that other
fossils are substandard. Every informative fossil (with
high phylogenetic resolution and ascertained geological
context) has the potential to be a competent calibration,
but the incorporation of them is hampered by the fact
that relevant living species are under-sampled or have
not yet been sequenced. Noteworthy examples of fossils
include those of extant genus, e.g. Supella (Nemosupel-
la) miocenica Vrsansky et al., 2011 (see VrSansky et al.
2011a), and those of Corydioidea, e.g., Proholocompsa
fossilis (Shelford, 1910) (see Gorokhov 2007), Parae-
uthyrrhapha groehni Anisyutkin, 2008 (see Anisyutkin
2008), Crenocticola Li & Huang, 2019 (see Li and Huang
2019). These fossils could become powerful calibrations
for smaller clades (younger nodes) if the data of related
extant species are available, otherwise they can only cal-
ibrate larger clades (older nodes), and become ineffective
when older fossils (e.g. those used herein) calibrate the
same or internal nodes.

Conclusions

Based on published mitochondrial genomes, the present
study infers a phylogeny of cockroaches and termites as
Corydiinae + (((Cryptocercidae + Isoptera) + ((Anaplec-
tidae + Lamproblattidea) + (Tryonicidac + Blattidae)))
+ (Pseudophyllodromiinae + (Ectobiinae + (Blattellinae
+ Blaberidae)))). The sistergroup relationship between
(Cryptocercidae + Isoptera) and (Anaplectidaec + Lam-
problattidae + Tryonicidae + Blattidae) is recovered for
the first time. This study suggests that the phylogenetic
reconstruction of cockroaches is in urgent need of the
data of Corydioidea (particularly the Nocticolidae), of
which the phylogenetic relationships are poorly known.
This study dates the crown Dictyoptera to early Jurassic,
and crown Blattodea to middle Jurassic. Using the am-
biguous ‘roachoid’ fossils to calibrate Dictyoptera+sister
pushes these times back to Permian and Triassic. Given
currently available data and fossils, few nodes within true
cockroaches can be calibrated. This can be overcome by
discovering more fossils, or by sampling fossil-related
species to allow the incorporation of well-justified fossils.
In view of the scarcity of suitable fossils for calibration,
the latter approach may be more promising.
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Supplementary material 12
Figure S9

Authors: Xin-Ran Li

Data type: time tree (tiff. image)

Explanation note: Time tree estimated by MCMCTREE
with two fossil calibrations (excl. Qilianiblatta namu-
rensis).

Copyright notice: This dataset is made available under
the Open Database License (http://opendatacommons.
org/licenses/odbl/1.0). The Open Database License
(ODbL) is a license agreement intended to allow us-
ers to freely share, modify, and use this Dataset while
maintaining this same freedom for others, provided
that the original source and author(s) are credited.

Link: https://doi.org/10.3897/dez.12.68373.suppl12

Supplementary material 13
Figure S10

Authors: Xin-Ran Li

Data type: time tree (tiff. image)

Explanation note: Time tree estimated by MCMCTREE
with only one fossil calibration (Valditermes brena-
nae).

Copyright notice: This dataset is made available under
the Open Database License (http://opendatacommons.
org/licenses/odbl/1.0). The Open Database License
(ODbL) is a license agreement intended to allow us-
ers to freely share, modify, and use this Dataset while
maintaining this same freedom for others, provided
that the original source and author(s) are credited.

Link: https://doi.org/10.3897/dez.13.68373.suppl13

dez.pensoft.net


http://opendatacommons.org/licenses/odbl/1.0
http://opendatacommons.org/licenses/odbl/1.0
https://doi.org/10.3897/dez.12.68373.suppl12
http://opendatacommons.org/licenses/odbl/1.0
http://opendatacommons.org/licenses/odbl/1.0
https://doi.org/10.3897/dez.13.68373.suppl13

Dtsch. Entomol. Z. 69 (1) 2022, 19-44 | DOI 10.3897/dez.69.79931

© PENSOFT,

o N

NATURKUNDE
BERLIN

Character analysis and descriptions of Eocene sphodrine fossils
(Coleoptera, Carabidae) using light microscopy, micro-CT scanning,
and 3D imaging

Joachim Schmidt!, Stephan Scholz!, Kipling Will?

1 University of Rostock, Institute of Biosciences, General and Systematic Zoology, Universitdtsplatz 2, 18055 Rostock, German
2 Essig Museum of Entomology, 1101 Valley Life Sciences Building, #4780 University of California, Berkeley, CA 94720-4780, USA
http://zoobank.org/02E8488B-DDA7-464C-ABC2-39424200939E

Corresponding author: Joachim Schmidt (schmidt@agonum.de)

Academic editor: Sonja Wedmann ¢ Received 29 December 2021 ¢ Accepted 2 February 2022 ¢ Published 9 February 2022

Abstract

Of the 12 specimens of Calathus-like sphodrine beetles presently known from Baltic and Rovno amber deposits, 11 specimens were
investigated using light microscopy, micro-CT scanning, and 3D imaging techniques. For the first time, many significant diagnostic
characters of the external morphology and male and female genitalia of Eocene Sphodrini were studied in detail. Based on these
data, three fossil species are diagnosed and placed in a natural group characterized by a derived pattern in elytral chaetotaxy and
microsculpture and therefore the genus Quasicalathus Schmidt & Will, gen. nov. is described to comprise these species. Due to the
presence of a styloid right paramere, Quasicalathus gen. nov. is considered a member of the sphodrine “P clade” of Ruiz et al. (2009).
However, given the absence of synapomorphies of any species group of the P clade, the systematic position of Quasicalathus gen.
nov. within this clade remains unresolved. The Baltic amber species Calathus elpis Ortuiio & Arillo, 2009 is redescribed based on
additional, fossil, non-holotype material and transferred to Quasicalathus gen. nov. Identification of the additional C. elpis fossil
material remains slightly uncertain due to the non-availability of the holotype for direct comparison coupled with doubts regarding the
accuracy of certain character states presented in its original description. Two species are newly described: Quasicalathus agonicollis
Schmidt & Will, sp. nov., from Baltic amber, and Q. conservans Schmidt & Will, sp. nov., from Rovno amber.

Key Words

Baltic amber, micro-computed tomography, paleoentomology, Rovno amber, systematics, taxonomy

Introduction Baltic amber, which stood as the only sphodrine spe-

cies from the Paleogene.

Beetles of the tribe Sphodrini Laporte, 1834 are known
from Eocene fossil deposits only as species in the ge-
nus Calathus Bonelli, 1810 of the subtribe Calathi-
na Laporte, 1834. Occurrence of Calathus fossils in
Eocene Baltic amber (50-35 Ma; Standke 2008) was
first noted by Handlirsch (1908), then Klebs (1910),
and later listed in several amber catalogues (e.g.,
Bachofen-Echt 1949, Larsson 1978, Spahr 1981). Or-
tuflo and Arillo (2009) described Calathus elpis from

The subtribe Calathina of the tribe Sphodrini is a
moderately diverse carabid beetle group comprising 173
species distributed in the Holarctic region. The bulk of the
species (152) occurs in the Palearctic, 21 species in the
Nearctic, and additionally at least 31 endemic species are
known to have an extralimital distribution in the Ethiopian
Highlands (Bousquet 2012, Hovorka 2017a, Schmidt2018).
The majority of Calathina species are currently placed in
the genus Calathus Bonelli, 1810. However, a molecular

Copyright Joachim Schmidt et al. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and source are credited.
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analysis by Ruiz et al. (2010) showed that Calathus and
Calathina are paraphyletic, but Calathina in the sense of
Hovorka (2017a) is now monophyletic given that the North
American Calathus (Certocalathus) advena (LeConte,
1846) was transferred from the subtribe Dolichina Brullg,
1834 to Calathina (Schmidt and Will 2020).

The definition of Calathus or Calathina by morphology
alone was shown to be challenging because no morpho-
logical, autapomorphic character state is known to define
these taxa (Schmidt and Will 2020). As a consequence,
the monophyly of the subtribe Calathina is well supported
by molecular data but can only be defined morphological-
ly by a combination of plesiomorphic characters: i) anten-
nae pubescent from fourth antennomere; ii) elytra with at
least one or more discal seta on third interval; iii) dorsal
surface of tarsi without pubescence or wrinkles; iv) tarsal
claws pectinate; v) one of the aedeagal parameres styloid;
vi) presence of a well-developed gonocoxal sensory pit
(Lindroth 1956, Ball and Negre 1972, Sciaky and Facchi-
ni 1997, Sciaky and Wrase 1998).

The lack of ostensible morphological synapomorphies
creates a problem for the systematic treatment of Calathi-
na fossils and is a significant, and often underappreciated
issue for the use of fossils in time calibration of phyloge-
netic analyses (Ruiz et al. 2008, 2012, Ober and Heider
2010). Given this, previously published works covering
representatives of the genus Calathus in Paleogene fossil
deposits need careful reinvestigation.

Calathus elpis was placed in the tribe Sphodrini
due to presence of pectinate claws in addition to a
combination of morphological features characteristic
for Platynini-like Harpalinae beetles (Ortufio and
Arillo 2009). The authors did not further discuss their
decision of placing the fossil into the subtribe Calathina
or genus Calathus. The authors suggest that “C. elpis
could be an ancestor of the ‘C. mollis group’ due to
similarities in body size and overall shape (Ortufio
and Arillo 2009: 60). However, as shown by Schmidt
and Will (2020) these features are not sufficient for
placement of the fossil into the genus Calathus, the
subgenus Neocalathus Ball & Négre, 1972 [including
C. mollis (Marsham)], or even as evidence for a
placement relative to the subtribes of Sphodrini. As
a consequence, given the current state of knowledge,
C. elpis is best treated as a member of Sphodrini with
uncertain position within that tribe.

The limited availability of many morphological fea-
tures for analysis is a serious problem for the study of
fossils. In particular, this applies to features hidden in
the internal parts of the body. Genitalia play a critical
role for the systematic placement of species and lineages
in many groups of ground beetles, e.g., character states
v) and vi) mentioned above for Calathina. In addition,
amber fossils are often obscured by a milky coating
and refracting flow lines that prevent standard, visual
investigation of characters. For example, preservation
conditions unfavorable for light microscopic study are
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present in the holotype specimen of Calathus elpis (see
Ortufio and Arillo 2009: 57, fig. 1). Micro-CT scanning
techniques offer a possible solution for these problems
if amber and embedded fossils (or their imprints) show
sufficient density contrast (Schmidt et al. 2016, 2019,
Schmidt and Michalik 2017).

As discussed above, morphological evidence for re-
lationships among clades of sphodrines is problematic
but given that such characters are all that is available
for fossil taxa it is necessary to critically assess all pos-
sible features even if the result can only be considered
a working hypothesis. The present study is therefore
intended as a first attempt to deal with these problems
while comprehensively reviewing the fossil evidence
discernible in Paleogene Sphodrini. This study includes
a total of 11 inclusions of Calathus-like beetles, each
preserved in different pieces of Baltic and Rovno am-
bers, using both light microscopy and micro-CT scan-
ning techniques. All the fossilized specimens studied
share character states in the original description of C. el-
pis by Ortuiio and Arillo (2009) and, based on a much
more comprehensive set of morphological features de-
veloped during this investigation, including those from
male and female genitalia, the systematic position of
C. elpis is reviewed. The morphological variability of
all the Eocene sphodrine species is reviewed, and two
additional species are described.

While in most regards the study is comprehensive
and based on first-hand observations, our study is not
definitive in some points because important issues
related to species-specific taxonomy and morphology
cannot be resolved at this juncture. The primary limiting
factor was the lack of access to the holotype specimen
of C. elpis, for reasons we were unable to ascertain
(see section Material and Methods). Therefore, this
study also stands to point out the consequences
when nomenclaturally relevant material is not made
available by scientific institutions or private collectors
for reinvestigation by subsequent researchers in an
appropriate manner.

Materials and methods

Investigated material

Type material: The holotype of Calathus elpis Ortufio &
Arillo, 2009 could not be studied. Based on the original
description, the type with collection number MCNA-
13638 should be deposited in the Alava Museum of Natu-
ral Sciences (Vitoria, Spain) (Ortufio and Arillo 2009: 56).
Between 2016 and 2020 email messages sent to the muse-
um address found online at various sources (e.g., https://
www.gbif.org/publisher/4c91866b-3c2e-4568-aca0-3ab-
Oalclad45e) and emails sent to the authors of the fossil
Calathus species remained unanswered. Multiple at-
tempts to make contact by telephone using the number
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Table 1. Micro-CT scan settings.

Quasicalathus elpis

Q. agonicollis Q. conservans

Groehn Groehn Groehn Abdomen Groehn CCHH OSAC MAIG GZG Holotype GZG Abdomen  Holotype
4879 7814 7889 7962 952 265 76 16185 SDEI 16188 SDEI 2529
2528

Voltage [V] 40 40 40 40 40 30 50 40 40 50 40 40 50
Power [W] 8 8 8 8 8 5 8 8 8 8 8 8 8
Object lens 4 4 4 4 0.4 0.4 4 0.4 4 4 4 20 4
Lens filter none none none none none LE 1 none none none LE 4 none none LE 4
Cam binning 2 2 2 2 2 2 2 2 2 2 2 2 2
Distance to source [mm] 122 100 80 40 40 27 96 37 106 40 110 40 96
Distance to detector [mm)] 36 40 50 80 300 177 37 260 21 30 70 9 45
Vertical stitch 2 2 3 none none none 2 none 2 3 2 none 2
Voxel size [pum] 52 4.77 4.14 2.24 7.84 8.73 4.87 8.3 5.63 3.84 4.15 1.09 4.58
Exposure time [sec] variable 20 10 18 20 30 20 10 15 10 12 25 24

15-22.5
Number of images/ 2201 2201 2001 2301 2001 2001 2001 1011 2001 1321 1601 2101 2001 (360°)
segment (360°)  (360°)  (360°) (360°) (360°)  (360°)  (360°)  (198°)  (360°)  (188°) (360°)  (360°)

listed at the same internet sources failed to connect with
personnel at the museum.

Additional material: Ten Calathus-like sphodrine
specimens preserved in pieces of Baltic amber and
one specimen preserved in Rovno amber were studied.
For details of the collection data and the respective
preservation state of the fossils see species diagnoses and
Acknowledgements below.

Investigation techniques

The fossil specimens were studied and imaged via light
microscopy and micro-computed tomography (micro-
CT) using the Xradia 410 Versa-X-ray microscope
(Zeiss, Pleasenton USA). These methods were described
in detail in our previous papers (Schmidt et al. 2019,
2021). Micro-CT scan settings used for 3D imaging of
the specimens are shown in Table 1. Volume rendering
of image stacks was performed by using Amira 6.1
software (FEI Visualization Science Group, Burlington,
USA) using the “Volren”, “Volume Rendering” and
“Segmentation” functions.

Measurements and proportions

The measurement software of Amira was used and ap-
plied to the X-ray scanning results of the fossils (Ta-
ble 2). The length of the head was measured from an-
terior margin of clypeus to a point on the midline at the
level of the posterior margin of the compound eye. The
width of the head was measured in two ways: first, across
the widest portion including the compound eyes [‘head
width including eyes’ = HW(+)] and second, across the
shortest distance between the eyes [ ‘head width between
eyes’ = HW(-)]. The length of the eye and the length of
the third antennomere were measured between their most
distant points (for the eye in lateral aspect). Length of
the pronotum was measured from apical to basal mar-

gin along the midline. The width of the pronotum and
the width of each elytron were measured at their widest
points (in dorsal aspect). The width of the pronotal apical
margin was measured between the tips of the front angles.
The width of the pronotal base was measured between
the tips of the hind angles at the level of the laterobasal
seta. The elytral humeral width was measured between
the tips of the humeral angles. The length of each elytron
was measured from the apex of scutellum to the apex of
the respective elytron. The length of the metepisternum
was measured along the lateral margin, its width along
the anterior margin. The length of the femur, the apical
gonocoxites and the aedeagal median lobe were mea-
sured along their greatest lengths. Measurements are not
presented from body parts that were deformed due to gas
formation (Fig. 61), and those, that yield insufficient con-
trast during micro-CT scan.

Body length is given as standardized body length
(SBL), which equals the sum of the lengths of the head,
pronotum, and the longer elytron.

Ratios were presented as follows:

A3L/HL length of third antennomere to length of
head;

EyL/ HW(-) length of eye to head width between eyes;

PW/HW(+) pronotal width to head width including
eyes;

PW/PL width to length of pronotum;

PW/PWb  width of pronotum to width of pronotal
base;

PWb/PWa  width of pronotal base to width of pronotal
apical margin;

EW/PW width of elytra to width of pronotum;

EL/EW length of the longer elytron to width of ely-
tra;

EpL/EpW length to width of the metepisternum;

EL/FL length of the longer elytron to length of the
longer femur;

EL/AedL.  length of the longer elytron to length of the

aedeagal median lobe.
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Table 2. Measurements [um].

Quasicalathus elpis

Q. agonicollis Q. conservans

Groehn  Groehn  Groehn  Groehn CCHH OSAC MAIG GZG Holotype GZG Holotype
4879 7814 7889 7962 952 265 76 16185  SDEI2528 16188 SDEI 2529

Head length 933 898 950 na. 960 930 1038 1057 730 842 899
Head width including eyes 1440 1407 1427 1441 1380 1427 1524 1584 1258 1260 1392
Head width between eyes 885 822 801 827 848 813 875 888 750 779 779
Eye length (left) 577 587 582 652 560 608 622 676 465 503 560
Eye length (right) n.a. 573 552 627 550 609 620 677 474 475 570
Antennomere 3 length (left) 406 359 382 404 411 396 429 n.a. 325 367 396
Antennomere 3 length (right) 416 366 n.a. 403 398 n.a. 429 446 n.a. 372 n.a.

Pronotal length 1732 1662 1584 1724 1637 1690 1590 1883 1450 1459 1537
Pronotal width 2238 2090 2053 2183 2110 2120 2111 2510 1824 1837 1952
Pronotal apical width 1328 1223 1283 1299 1275 1282 1377 1473 n.a. 1170 1213
Pronotal basal width 2046 1969 1864 2046 1872 1931 2051 2238 1559 1633 1770
Pronotal basal angle 115° 115° 110° 110° 115° 110° 110° 95° 115° 125° 115°
Elytral humeral width 2101 1988 1992 1926 1962 1998 n.a. 2254 1881 1852 1958
Elytral length (left) 5705 4953 5107 5264 5425 5151 4870 5868 4561 4575 4833
Elytral length (right) 5693 4977 5101 5284 5419 5149 4837 5889 4517 4568 4841
Elytral width (left) 1779 1633 1640 1777 1732 1721 n.a. 1995 1483 1465 1610
Elytral width (right) 1745 1569 1690 1706 1731 1682 1730 1857 1438 1531 1600
Metepisternum length (left) 1152 1060 1014 1110 n.a. 1111 n.a. n.a. 937 971 1060
Metepisternum width (left) 724 689 637 699 n.a. 723 n.a. n.a. 671 598 742

Metepisternum length (right) 1116 1035 1016 n.a. n.a. 1162 1104 n.a. 917 1016 1025
Metepisternum width (right) 717 689 652 n.a. n.a. 725 750 n.a. 631 639 718

Metafemoral length (left) 2163 1912 na. 2069 2004 2034 2042 2436 1886 1814 1874
Metafemoral length (right) 2158 1890 n.a. 2058 2093 2068 2069 n.a. 1865 1772 1880
Apical gonocoxite (left) n.a. n.a. 178 n.a. n.a. n.a. n.a. n.a. n.a. 150 n.a.

Apical gonocoxite (right) n.a. n.a. 179 n.a. n.a. n.a. n.a. n.a. n.a. 154 n.a.

Aedeagus length n.a. 1230 n.a. n.a. n.a. n.a. n.a. n.a. 1120 n.a. 1331

Description of male genitalia

Herein we use the orientation terms (left and right lateral,
dorsal, ventral) for male genitalia that are homologous
across Coleoptera and not with respect to the orientation
found in Carabidae that is the result of torsion when geni-
talia are retracted within the apex of the abdomen.

Results

Taxonomic chapter

Genus Quasicalathus Schmidt & Will, gen. nov.
http://zoobank.org389A05CE-C2C1-4C31-9E8D-FOF9C1CBCIFD

Type species. Quasicalathus conservans Schmidt &
Will, sp. nov., fossil species from the Eocene Rovno am-
ber, herein designated.

Species included. Three fossil species from Eocene
amber deposits of Central Europe:

Quasicalathus agonicollis Schmidt & Will, sp. nov.
(Baltic amber).

Quasicalathus conservans Schmidt & Will, sp. nov.
(Rovno amber).

Quasicalathus elpis (Ortuiio & Arillo, 2009), new
combination (Baltic amber).

Diagnostic characters. Taxon with characteristics of
Calathinaand Calathus, respectively, as defined by Lindroth
(1956) and Ball and Negre (1972). The combination of the
following character states defines the group:
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Head: normal for Calathina, not thickened (Figs 24,
41, 81); mandibles normal for Calathina, not broadened,
not elongated (Figs 2, 52); eye size averaged for Calathi-
na, normally protruded (Figs 24, 41); antennae pubescent
from fourth antennomere (Fig. 20); mentum tooth simple
or slightly truncated at tip, with two fine setae near its
base (Figs 52, 82); submentum with two setae each side
in normal position, with the internal setae robust and the
external setae markedly short and thin (Figs 31, 52, 84).

Prothorax: pronotal shape subquadrate (“calathoid”
form; Figs 3, 14, 34, 42, 50, 58-60, 63, 64, 73, 78), slightly
or moderately constricted toward base, with lateral margin
straight or slightly concave before base, and with basolat-
eral angles slightly or moderately obtuse (Figs 9, 14, 25,
42, 50, 63, 64, 74, 78); basolateral angles not protruded
posteriorly; basal margin beaded laterally (level of baso-
lateral angles); basolateral seta situated at margin (Figs 9,
14, 20, 25, 42, 50, 66, 74); pronotal disc with sculpticells
of microsculpture transverse, very narrow (magnification
80x). Prosternum impunctate, smooth, prosternal process
with or without apical bead (Figs 37, 38, 51, 75, 85).

Pterothorax: elytra slender, ovate, glabrous, humeral
tooth absent; basal bead moderately or markedly concave
with humeral angle +/- markedly protruded anteriorly
(Figs 9, 14, 25, 34, 47, 58-61, 66, 74, 78); epipleuron
without plica (Fig. 53); striae slightly to moderately deep-
ly engraved, with punctures evident (Figs 25, 27, 58); in-
tervals flat to moderately convex; parascutellar seta pres-
ent (Figs 14, 66, 74); third interval with a single rather
short, thin discal seta situated near the end of the apical
elytral 2/3, adjoining second stria (Figs 11, 12, 16, 27, 29;
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Figures 1-5. Quasicalathus elpis (Ortufio and Arillo 2009), light microscopic images of specimens “Groehn 4879 (1-3.) and
“Groehn 7814” (4, 5.). 1, 5. General view of the amber pieces; 2. Ventral side of head (the white arrow points to the mentum tooth;
note that the mentum is somewhat detached from the head capsule); 3. Pronotum and anterior part of elytra showing the markedly
concave basal margin and projected humeri; 4. Right lateral view of body.

but see comments to the redescription of Q. elpis, below),
with surroundings of setigerous puncture not depressed;
external intervals without setae; intervals with sculpti-
cells of microsculpture transverse, very narrow, narrower
than on pronotum (Fig. 26; magnification 100%, elytra ap-
pearing polished at 40x). Metepisternum elongate (Figs
4, 62, 83). Hindwings fully developed.

Legs: length average for Calathina, neither marked-
ly slender nor particular robust (Figs 4, 7, 30, 36, 49,
62); male protarsomeres dilated; mesocoxa with a single
ridge seta; metacoxa trisetose, with anterior seta large
and with the two posterior setaec small and thin, one lo-
cated near external, one near internal margin (Figs 54,
67, 86; but see comments to the redescription of Q. elpis
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Figures 6-12. Quasicalathus elpis (Ortuiio and Arillo 2009), light microscopic images of specimens “Groehn 7889” (6-8.) and
“Groehn 7962” (9-12.). 6, 10. General view of the amber pieces (in Fig. 6, only the part of the large amber piece bearing the Quasi-
calathus fossil is shown); 7. Ventral side of body; 8. Left mesotarsi iv + v; 9. Pronotum and anterior part of elytra, left side of body;
11, 12. Medial part of left elytron (Fig. 12 shows the enlarged part of the elytron marked by the white frame in Fig. 11; the white
arrow points to the insertion of the discal seta). Abbreviations: bs — insertion of the pronotal laterobasal seta; hm — humerus; I-VIII
— elytral intervals 1-8.

below); metatrochanter with seta present (but see com-  setae present; metatibia in male not densely pubescent;
ments to the redescription of Q. elpis, below); metafemur  tarsi without pubescence or wrinkles on dorsal surface;
with two setae on ventral surface, and with dorsoapical —meso- and metatarsomeres [-IV without external and in-
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Figures 13—-17. Quasicalathus elpis (Ortuiio and Arillo 2009), light microscopic images of specimens “CCHH 952” (13-15.) and

-

v

10 mm

“OSAC 269” (16, 17.). 13. Dorsal view of body; 14. Pronotum and anterior part of elytra showing the markedly concave basal mar-

gin and projected humeri (the white arrows point the insertion pores of the parascutellary setae); 15, 17. General view of the amber
pieces; 16. Posterior part of left elytron (the white arrow points to the insertion of the discal seta).

ternal lateral grooves; fifth tarsomeres with a single pair
of dorsal setae, and with two pairs of ventral setae; claws
pectinate (Fig. 8).

Abdomen: ventrites smooth aside from normal seta-
tion; apical ventrite in both sexes with one pair of seta
near apical margin (Fig. 53).

Female genitalia (Figs 5557, 76, 77): basal gonocox-
ite about two times longer than apical gonocoxite; apical

gonocoxite short, sickle-shaped, with one ensiform seta
at dorsal and two ensiform setae at external margin, and
with sensory pit large, well-developed, with two setae;
basal gonocoxite without setae near apical margin; bursa
copulatrix not markedly sclerotized.

Male genitalia (Figs 43—46, 68-72, 80, 87-89): aedea-
gus right side ventral in repose; right paramere styloid
with distal portion very long and slender, not terminat-
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ed in a distinct apical hook; left paramere ovoid; median
lobe with long apical lamella, without apical disc.

Etymology. The name of the new subgenus is derived
from the Latin conjunction “quasi” (like; as it were) and
the name of the ground beetle genus Calathus, and thus
refers to the morphological similarity to representatives
of this genus.

Recognition and systematic placement within
Sphodrini. Presence of a styloid right paramere
(an apomorphic character state within Sphodrini)
differentiates Quasicalathus gen. nov. from Atranopsina
and Synuchina. Additionally, Quasicalathus lacks
the stridulation organ that is an autapomorphy for
Atranopsina (Casale 1988). Presence of well-developed
sensory pit of the apical gonocoxite (plesiomorphic state)
differentiates Quasicalathus from Synuchina (Casale
1988) and Dolichina sensu Sciaky and Facchini (1997),
Sciaky and Wrase (1998) and Hovorka (2017b). Aedeagus
with right side ventral in repose (right paramere styloid,
left paramere ovoid; plesiomorphic state) differentiates
Quasicalathus from Pristosiina. The combination of the
following characters states places Quasicalathus outside
of Sphodrina sensu Casale (1988): Mentum tooth not bifid
(plesiomorphic state); antennae pubescent from fourth
antennomere (plesiomorphic state); tarsomeres without
pubescence and smooth on dorsal surfaces (plesiomorphic
state); claws pectinate (symplesiomorph with Sphodrini
except Atranopsina, reversed in some Sphodrina);
aedeagal median lobe slender with long terminal lamella.
The shape of the aedeagal median lobe and its terminal
lamella is rather variable within Calathina, Dolichina and
Synuchina (Lindroth 1956, Habu 1978, Casale 1988).

Based on the overall similarity in external and genital-
ic characters the new, fossil genus Quasicalathus strongly
resembles extant species of subtribe Calathina and genus
Calathus (see next section). However, as it was comprehen-
sively discussed by Schmidt and Will (2020), monophyly of
Calathina is supported by molecular data (Ruiz et al. 2009,
2010) while Calathus seems to be paraphyletic, and morpho-
logical data supporting Calathina monophyly are currently
unknown. As a consequence, the definite, evidence-based,
placement of fossil Quasicalathus species in this subtribe
is currently impossible. What can be stated regarding the
systematic placement of this taxon is the following:

i. Quasicalathus is included in the “P clade” of Ruiz
et al. (2009) based on the shared presence of the
markedly styloid right paramere, which is most
likely an autapomorphy of this clade. Atranopsina
and all but one outgroup, Zabrini, are character-
ized by much shorter parameres. The styloid right
paramere shows a pattern of homoplasy across ca-
rabids and is considered a separate transformation
in Zabrini as this group has not been shown to be
the sister group to Sphodrini in relevant phyloge-
netic analyses (Ruiz et al. 2009, Gomez et al. 2016).

ii. Quasicalathus is not a member of Synuchina, Doli-
china or Pristosiina, as each of these sphodrine sub-
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tribes is characterized by respective autapomorphic
states that are not present in the fossil specimens.

iii. Quasicalathus is not a member of Sphodrina sensu
Casale (1988) because each of the genera affiliated
to this subtribe is characterized by at least one auta-
pomorphic state that is not present in Quasicalathus
(see above).

iv. Given the lack of apparent morphological synapomor-
phies for subtribe Calathina and the genus Calathus
there is currently no evidence that places Quasical-
athus within, or as sister of, any one of these clades.

Fossils are basic for understanding the evolutionary his-
tory of species groups and fossil specimens are critical for
time calibration of phylogenetic hypotheses. Therefore, in
order to prevent misleading interpretations—e.g., the incor-
rect assignment of fossils that lack evidence of their place-
ment-we propose the systematic position of Quasicalathus
using a conservative, synapomorphy-based approach. This
requires establishing the genus without a certain position
within the sphodrine “P clade” of Ruiz et al. (2009), i.e.,
Sphodrini, informal group P clade, incertae sedis.

Recognition with respect to Calathina. The overall
similarity of Quasicalathus gen. n. with species of the
genus Calathus makes it necessary to provide a detailed
differential diagnosis of the new genus. Recently, Schmidt
and Will (2020) presented an overview to the diagnostic
characters of the currently accepted genera and subgenera
placed within Calathina, and respectively Calathus, sensu
Hovorka (2017a). The Eocene Quasicalathus differs from
all calathine species groups by presence of a single elytral
discal seta (but see Remarks section to the redescription
of Calathus elpis, below). All but one Calathina are
characterized by presence of at least two elytral discal
setae, while the elytra of Tachalus Ball & Négre lacks
discal setae. Quasicalathus additionally differs from all
calathine taxa, with the exception of Bedelinus Ragusa,
by having a simple mentum tooth (entire instead of bifid),
and trisetose metacoxa. Quasicalathus differs from all
but the Himalayan Spinocalathus Schmidt by narrow
transverse sculpticells of elytral microsculpture (nearly
isodiametric in other Calathina). A slightly transverse
pattern of elytral microsculpture is developed in some
species of Denticalathus Schmidt, however, species of this
group differ by pubescent third antennomere in addition
to other characters mentioned above and below. Bedelinus
and Spinocalathus differ from Quasicalathus additionally
by removal of the pronotal laterobasal pronotal seta
from the lateral margin, plus presence of lateral grooves
on metatarsomeres [-IV. Quasicalathus differs from
Spinocalathus by the short metepisterneum, and from
Bedelinus and most Spinocalathus by presence of an apical
hook on the right paramere. Quasicalathus shares meso-
and metatarsomeres [-IV without external and internal
lateral grooves with Iberocalathus Toribio, Lindrothius
Kurnakov, some species of Calathus s. str., Denticalathus,
and Neocalathus Ball & Negre. However, species of these
groups differ by presence of an apical hook on the aedeagal
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Figures 18-24. Quasicalathus, light microscopic images of Q. elpis Ortuilo & Arillo, 2009 (18-20.) and Q. agonicollis sp. nov.
(21-24.). 18. General view of the amber piece “MAIG 76” (only that part of the large amber piece bearing the Quasicalathus fossil
is shown; the fossil is widely covered by milky coating); 19. General view of the two fragments of specimen “GZG 16185”; the left
one bears only the negative imprint of the left elytra on the inclusion wall; 20. Right anterior part of body of specimen “GZG 16185”
showing part of head, pronotum and humerus; 21, 22. General view of the amber piece “GZG 16188 (21. With fossil in dorsal view;
22. In ventral view); 23. Anterior part of specimen “GZG 16188”; 24. Head of specimen “GZG 16188”. Abbreviations: al—a6é — anten-
nomeres 1-6; as — anterior supraorbital seta; bs — pronotal laterobasal seta; ms — pronotal lateral seta; ps — posterior supraorbital seta.
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right paramere (Lindrothius, Calathus s. str., Denticalathus,
Neocalathus) and by a markedly sclerotized spermatheca
plus presence of a single ensiform seta along the external
margin of the apical gonocoxite (Iberocalathus).

Here we hypothesize that i) presence of a single el-
ytral discal seta and ii) presence of narrow transverse
sculpticells of elytral microsculpture are synapomorphies
of Quasicalathus gen. n.; the similarly developed pat-
tern of elytral microsculpture in Spinocalathus and some
Denticalathus are hypothesized as homoplasious as these
groups share more derived patterns in some morphologi-
cal features (e.g., bifid mentum tooth, bisetose metacoxa)
together with other Calathina groups.

Quasicalathus elpis (Ortufio & Arillo, 2009) comb. nov.
Figs 1-20, 34-64

Calathus elpis Ortuno & Arillo, 2009: 56-60.

Type material. Not studied; see Material and methods,
above.

Remarks on original description and recognition.
The original description of the fossil species C. elpis is
doubtful or confusing with respect to some important di-
agnostic characters, these are:

i. Elytra near middle with two setiferous pores in
the 5" interval. This pattern of chaetotaxy was not
found in any of the fossil species we investigated. In
contrast to what was presented by Ortuilo and Arillo
(2009), we believe that discal setae are absent in
the 5% interval of the C. elpis holotype specimen.
It seems likely that the observation of the authors
is based on a misinterpretation of micro-structures
on the elytral surface of the fossil that are preserva-
tion artifacts and thus produce a false impression
of existing setiferous pores. This interpretation is
supported by the following three facts:

First, in the reconstruction drawing of the holotype
specimen, Ortufio and Arillo (2009: 57, fig. 1d)
figured a seta corresponding to each of the recon-
structed setiferous pores in the 3% interval (these
pores were found in all fossils we studied by us) but
do not show those of the external intervals. There-
fore, we believe that the authors may have observed
structures in the external intervals that appear simi-
lar to (but not identical with) setiferous pores but do
not bear setae.

Second, Ortuilo and Arillo (2009: 57, fig. 1d) figured
pore-like structures in the 6% elytral intervals close to
the 5 striae but not in the 5" interval (as reported in
their description). Such setation pattern is unknown
in sphodrine beetles, fossil or extant. Presence of se-
tiferous pores in the 6" elytral interval would also
represent a markedly anomalous setation pattern,
last but not least because the path of the cubital-1
nerve follows the 5" elytral interval (Jeannel 1926).
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Third, the character combination ‘3% interval uni-se-
tose + one of the external intervals pluri-setose’ is
absent in all other fossil and extant sphodrine species
and therefore it is also very likely absent in C. elpis.
ii. Ortuio and Arillo (2009: 58, fig. 2d) presented a
reconstruction drawing of the C. elpis metacoxa
that is bisetose in an irregular way: adjacent to the
anterior seta an additional seta on the interior side
of the posterior metacoxal surface was figured.
Because this setation pattern is unknown in all
Sphodrini and other Harpalinae, we believe that it
is based on an erroneous interpretation of the actual
coxal chaetotaxy of C. elpis. Although the majority
of sphodrine species are characterized by bisetose
metacoxae with one anterior and one posterior seta
present, the posterior seta is always located near
the external metacoxal margin. Very few Sphodrini
possess a trisetose metacoxa with an additional
seta interior of the external posterior seta, these
include, some Atranopsina, Bedelinus of Calathina
sensu Hovorka (2017a), Anchomenidius Heyden
and Casaleius Sciaky & Wrase of Dolichina
sensu Hovorka (2017b), and all the fossil species
from Eocene amber that we investigated. In these
extant and fossil taxa, the seta near the internal
metacoxal margin is located at the same place as
it was figured for C. elpis by Ortufio and Arillo
(2009: 58, fig. 2d). Therefore, we believe that the
external setiferous pore on posterior metacoxal
area of C. elpis is present but was overlooked by
the authors, probably because the seta was broken
off or the view obscured, and that the metacoxa of
C. elpis is actually trisetose as it is in all the other
fossil specimens listed in the present study.
i.Ortufio and Arillo (2009: 58, fig. 2d) further present-
ed a reconstruction drawing of the C. elpis metatro-
chanter that is asetose. However, the metatrochanters
of the holotype specimen actually each are bearing
a setiferous pore (Ortufio pers. comm., 2009) as in
the diagnosis of Quasicalathus gen. n. (see above).

il

—_

In addition to the doubtful character states discussed
above, the original description of C. elpis provides few
indications that lead to recognition of specimens of this
species without direct comparison to the holotype. The
ten sphodrine specimens from Baltic amber available
for us to study, belong to at least two different species of
Quasicalathus, and all but one of the diagnostic characters
we found to be relevant for these species are absent in the
description presented by Ortuiio and Arillo (2009). Our
interpretation of C. elpis as a member of Quasicalathus
gen. n. is based on the assumption that elytral and coxal
chaetotaxy was misinterpreted by the authors of the species
as discussed above and, additionally, on the following
morphological features evident in the photographs of the
holotype specimen provided by Ortufio and Arillo (2009:
figs 1b, c): pronotal lateral margin moderately narrowed
toward base, straight before laterobasal angles, with
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Figures 25-30. Quasicalathus agonicollis sp. nov., light microscopic images of specimen “GZG 16188 (25-26.) and the holotype
(28-30.). 25. Posterior part of pronotum and anterior part of elytra, right side; 26. Anterior part of fifth interval of left elytra showing

microsculpture; 27. Posterior part of elytra (the arrows point to the insertions of the discal setae); 28. General view of the amber

piece; 29. Right dorsal view of beetle body (the arrow points to the insertion of the discal seta on left elytron); 30. Left ventral view.

Abbreviations: bs — insertion of the pronotal laterobasal seta; hm — humerus; m — mite (syninclusion).

the latter moderately obtuse (instead of more rounded
pronotal lateral margin with more obtuse laterobasal
angles in the Baltic amber fossil species Q. agonicollis
sp. nov.; see description below). Based on this character,
we assume eight of the fossil specimens that are listed
under Additional material (below) belong to C. elpis.

As a consequence, the redescription of Quasicalathus
elpis comb. nov. and information about additional
morphological characters that we use to distinguish
this species from other Eocene sphodrine species (see
descriptions of the new fossil species, below) are based
on investigation of these eight additional specimens.
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Figures 31-33. Quasicalathus, light microscopic images of the holotypes of Q. agonicollis sp. nov. (31.) and Q. conservans sp. nov.
(32, 33.). 31. Ventral side of head showing chaetotaxy of mentum; 32. General view of the amber piece with fossil in dorsal view;
32. Left lateral view. Abbreviations: ce — compound eye; el — elytron; ems — external seta of submentum; gu — gula; ims — internal

seta of submentum; msf — mesofemur; mt — mentum; mtf — metafemur; prf — profemur; pt — pronotum.

Additional material. Eight specimens, with the fol-
lowing identification numbers, collection data, preserva-
tion state, and syninclusions:

Groehn 4879. Male in Baltic amber, with specimen la-
bel data “Groehn 48797, deposited in Coll. Carsten Gréhn,
Hamburg. Size of the piece approx. 15 x 15 x 4 mm (Fig. 1).

Preservation status: The amber is clear but pervaded by
numerous air bubbles; most details of external morphology
of the embedded fossil are well visible using light micro-
scope (Figs 2, 3). Some parts of the exoskeleton (head, pro-
notum, elytral apex) are discoloured black. Using micro-CT,
the fossilized beetle body yields moderate to low contrast so
that parts of its external shape could only be coarsely im-
aged (Figs 34-37). The aedeagus is not preserved.

Syninclusions: Stellate hairs, additional plant remains,
dust particles.

Groehn 7814. Male in Baltic amber, with specimen la-
bel data “Groehn 7814”, deposited in Coll. Carsten Gréhn,
Hamburg. Size of the piece approx. 35 x 17 x 9 mm (Fig. 5).

Preservation status: The amber is pervaded by numer-
ous flowlines and air bubbles and therefore; the embedded
fossil is only visible ventrad and right laterad using light
microscopy (Fig. 4). The exoskeleton of the fossil is mod-
erately well preserved and important diagnostic characters
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could be imaged using micro-CT (Figs 38, 41, 42). The ae-
deagus is preserved in most parts (Figs 43—46), however,
it was completely detached from the terminal abdominal
segments during fossilization of the specimen. Most likely
it moved through the abdomen and was finally wedged in
the tight connection of meso- and metathorax (Figs 39,
40) after drying out of the internal parts of the beetle.

Syninclusions: Stellate hairs, two Nematocera flies,
one mite.

Groehn 7889: Female in Baltic amber, with specimen
label data “Groehn 78897, deposited in Coll. Carsten
Grohn, Hamburg. The original size of the amber piece was
approx. 35 x 23 x 10 mm and was separated into two piec-
es (Groehn 7889) in order to get better micro-CT scanning
results. The size of the amber piece bearing the calathine
fossil measures approx. 30 x 11 x 10 mm (Fig. 6).

Preservation status: The amber is pervaded by an ex-
tend flowline attached to the beetle laterally, and a large
air bubble is attached to its abdomen ventrally, but most
external characters of the beetle are visible using light
microscope (Figs 6, 7). The exoskeleton of the fossil is
well preserved and could be imaged to show most details
using micro-CT (Figs 47-54) including the gonocoxites
(Figs 55-57).
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Figures 34-38. Quasicalathus elpis (Ortuiio and Arillo 2009), volume rendering of specimens “Groehn 4879 (34-37.) and “Groehn
7814” (38.). 34. Dorsal aspect; 35. Right lateral aspect; 36. Ventral aspect; 37, 38. Prosternum and basal portions of prolegs. Abbre-
viations: ex — procoxa; fm — profemur; psp — prosternal process; tr — protrochanter.

Syninclusions: Plant remains, dust particles.

Groehn 7962: Male in Baltic amber, with specimen
label data “Groehn 79627, deposited in Coll. Carsten
Grohn, Hamburg. Size of the amber piece approx. 14 x
10 x 6 mm, irregularly cut and polished (Fig. 10).

Preservation status: The amber is pervaded by numer-
ous flowlines and air bubbles attached to the beetle body,
mostly to its ventral surface; the fossil is therefore only
partly visible using light microscope (Figs 9-12). Using
micro-CT, the fossilized beetle body yields low contrast
so that its external shape could only be coarsely imaged
(Fig. 58). The aedeagus is not preserved.

Syninclusions: None.

CCHH 952. Female in Baltic amber, with specimen
label data “CCHH#952-2", deposited in the collection of
Christel and Hans Werner Hoffeins, Hamburg. Size of the
piece approx. 39 x 15 x 7 mm (Fig. 15).

Preservation status: The amber is clear in most parts,
a single flowline is attached to the right side of the bee-

tle body, which is clearly visible for most of its length
using light microscope (Figs 13, 14); head and abdomen
are partly covered by a dirty coating ventrally. The am-
ber was likely altered by autoclaving in order to reduce
the milky coating. The results of this process are apparent
from the blackened appendages of the beetle that are dis-
tinctly deformed (particularly tibiae and tarsi), and from
one of the synincluded Nematocera that has a roasted
appearance. For details on the effect of autoclaving on
amber fossils see Hoffeins (2012). Using micro-CT, the
fossilized beetle body yields a contrast so that its external
shape could only be coarsely imaged (Fig. 59). This is
likewise evidence of prior autoclaving of the piece.

Syninclusions: Two mites, one Brachycera fly, remains
of two Nematocera flies, dust particles.

OSAC 265. Male in Baltic amber, with specimen label
data “OSAC 2900265, deposited in the Oregon State
University Collection. The original size of the amber
piece was 57 x 16 x 4 mm and was separated into three
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Figures 39-46. Quasicalathus elpis (Ortuno and Arillo 2009), volume rendering of specimen “Groehn 7814” using different grey
scales of the Amira software. 39. Dorsal aspect; 40. Lateral aspect. The displaced aedeagus (highlighted by red colour) was separat-
ed by the segmentation function of Amira software in Figures 39 and 40; 41. Head (the arrows point to the insertions of the supra-
orbital setae); 42. Pronotum (the arrows point to the insertions of the lateral setae); 43—46. Remains of the aedeagus in right lateral
aspect (43.); Left lateral aspect (44.); Left lateral aspect (45.); Dorsal aspect (46.). The distal margins of the styloid apophysis of the
right paramere in Fig. 43 and the lobate apophysis of the left paramere in Fig. 45 are highlighted by red dotted lines. Abbreviations:
bb — basal bulb of aedeagal median lobe; os — distal ostium; pml — left paramere; pmr — right paramere; tl — terminal lamella of

median lobe.

pieces in order to get better micro-CT scanning results.
The size of the amber piece bearing the calathine fossil
measures approx. 21 x 9 x 4 mm (Fig. 17).

Preservation status: The amber is clear in most parts,
some flowlines are attached to the embedded fossil; latter
is well visible in most parts of the body using light micro-
scope (Figs 16, 17). Using micro-CT, the fossilized beetle
body yields low contrast and therefore, its external shape
could only be coarsely imaged (Fig. 60). The aedeagus is
not preserved.
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Syninclusions: Large number of dust particles in each
of the three pieces.

MAIG 76. Female in Baltic amber, with specimen la-
bel data “76”deposited in Museum of Amber Inclusions,
University of Gdansk, Poland. Size of the amber piece ca.
33 x 23 x 10 mm, irregularly cut (Fig. 18).

Preservation state: Moderately well preserved due to a
large bubble and extensive milky coating attached to the
left part of the fossil, resulting in a significant deforma-
tion of the beetle body (Fig. 61). A flowline and a corro-
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Figures 47-51. Quasicalathus elpis (Ortufio and Arillo 2009), volume rendering of specimen “Groehn 7889”. 47. Dorsal aspect;
48. Left lateral aspect; 49. Ventral aspect; 50. Pronotum (the arrows point to the insertions of the lateral setae); 51. Prosternum (for
better view the prolegs are partly removed using the clipping plane function of Amira software. Abbreviations: ¢x — procoxa; psp —

prosternal process; tr — protrochanter.

sion crack are attached to the right side of the beetle body;
the apex of the right elytron reaches the amber’s external
surface due to a small cavity in the amber piece. Because
the fossil yields moderately strong contrast during mi-
cro-CT scan, details of its external shape could be imaged
apart from the ventral side of the head (Figs 61-63). The
genitalic segments are not preserved.

Syninclusions: One tiny insect larva; several air bubbles.

GZG 16185. Male in Baltic amber, with specimen la-
bel data “GZG BST 16185” and “G633.G636”, deposited
in Geoscience Museum, University of Gottingen, Germa-
ny (very probably ex coll. Konigsberg). Size of the amber
piece 15 x 8.5 x 6 mm, originally with seven polished
edges, but fragmented into two pieces of about the same

size, with one piece containing most parts of the fossil
while the other contains the negative imprint of the left
elytron (Fig. 19); the surface of the latter piece bears the
inscription “G633.G636”.

Preservation state: Poorly preserved due to amber
corrosion; several corrosion cracks pervade the amber
surface; amber is markedly darkened with the embed-
ded fossil hardly visible in most views; fossil is part-
ly covered by flowlines, bubbles and milky coating.
The fossilized beetle body yields low contrast during
micro-CT scan, so that its external shape could only
be very coarsely imaged (Fig. 64). The aedeagus is
not preserved.

Syninclusions: Stellate hairs, dust particles.
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Redescription. Measurements see Table 2. EL/FL=2.35-2.65(©2.53; n="7);

SBL: 7.5-8.8 mm (@ 7.9 mm; n = 7). EL/AedL=4.05 (n=1).

Proportions: A3L/HL = 0.40-0.45 (0 0.42; n= 11); Head: Microsculpture on disc consists of very small
EyL/ HW(-) = 0.65-0.79 (© 0.72; n = 15); slightly irregular meshes (magnification 80x). In all other
PW/HW(+) = 1.39-1.58 (0 1.50; n = 8); characters as described for the new genus, above.
PW/PL =1.26-1.33 (@ 1.29; n = 8); Prothorax: Pronotal lateral margin moderately nar-
PW/PWb =1.03-1.13 (@ 1.10; n = 8); rowed toward base, straight or slightly concave before
PWb/PWa =1.47-1.61 (0 1.52; n = 8); laterobasal angles, angles slightly obtuse (Figs 3, 9, 14,
EW/PW =1.53-1.64 (0 1.29; n=17); 34, 42, 50, 58-60, 63, 64). Prosternal process with or
EL/EW =1.51-1.62 (@ 1.55; n=7); without apical bead (Figs 37, 38, 51). In all other charac-
EpL/EpW = 1.47-1.60 (@ 1.55; n = 10); ters as described for the new genus, above.

55

Figures 52-57. Quasicalathus elpis (Ortufio and Arillo 2009), volume rendering of specimen “Groehn 7889”. 52. Head, ventral as-
pect (the arrows point to the insertions of the setae near base of mentum tooth and on submentum); 53. Abdomen, left lateral aspect
(the arrows point to the insertions of the setae on ventrites IV, V, and VI); 54. Metacoxal area (the arrows point to the insertions of the
coxal setae); 55. Apical gonocoxites, ventral aspect; 56. Apical gonocoxites, dorsal aspect; 57. Gonocoxites and remains of the bursa
copulatrix (the latter was highlighted by red colour using the segmentation function of Amira software). Abbreviations: at — apical
tooth of retinacle; kes — metathoracic katepisternum; ¢x — metacoxa; cxp — metacoxal plate; des — dorsal ensiform setae; ep — elytral
epipleuron; fm — metafemur; gu — gula; mdl — left mandible; gx1 — basal gonocoxite; gx2 — apical gonocoxite; mdr — right mandible;
mo — molar; mt — mentum,; sp — sensory pit; tr — metatrochanter; ves — ventral ensiform setae; v3, v4, v5, v6 — ventritres 111, IV, V, V1.
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Pterothorax: Elytra with basal margin markedly concave
and humerus markedly protruded anteriorly; basal margin
forming a slightly obtuse angle (100—115°) with lateral mar-
gin (Figs 3, 9, 14, 34, 47, 5860, 61). Elytral striae moder-
ately deeply engraved, intervals moderately convex. In all
other characters as described for the new genus, above.

Female genital: Length of apical gonocoxite about
0.18 mm; shape see Figs 55-57. In all other characters as
described for the new genus, above.

Aedeagus: Length of median lobe about 1.23 mm;
median lobe terminal lamella moderately long and more
markedly narrowed just behind its base so that its left
margin is markedly concave and its apex slender lingulate
(Fig. 46); in lateral view, terminal lamella markedly bent

ventrally (Figs 43—45; note that the intensity of ventral
bending might also be an artefact of poor preservation). In
all other characters as described for the new genus, above.
Differential diagnosis. Quasicalathus elpis (in sense
of this paper) differs from Q. agonicollis sp. nov. by larg-
er body (SBL > 7 mm), less obtuse laterobasal angles
of pronotum, more concave elytral basal margin, more
markedly projected humeri, less obtuse humeral angle
(< 120°), longer apical gonocoxites and larger aedeagus.
It differs from Q. conservans sp. nov. by the proportional-
ly smaller aedeagus with terminal lamella bent ventrally
(Figs 43-45); the left margin of the terminal lamella in
dorsal view is significantly concave in Q. elpis (Fig. 46)
but almost straight in Q. conservans sp. nov. (Fig. 88).

Figures 58-60. Quasicalathus elpis (Ortufio and Arillo 2009), volume rendering of the dorsal aspects of specimens “Groehn 7962”

(58.), “CCHH 952” (59.), and “OSAC 265" (60.).
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P . y 5 64 !
Figures 61-64. Quasicalathus elpis (Ortufio and Arillo 2009), volume rendering of specimens “MAIG 76” (61-63.) and “GZG
16185” (64.); 61. Dorsal aspect; 62. Right lateral aspect; 63, 64. Pronotum (the pronotal outline on left side is highlighted by dotted
line in Fig. 64).

Quasicalathus agonicollis Schmidt & Will, sp. nov.
http://zoobank.org0555D647-EDC0-4ASF-BDDE-05FA1C5BB140
Figs 21-31, 65-77

Holotype. Male in Baltic amber, with specimen label
data “SDEI-Amb-002528”, deposited in Senckenberg
Deutsches Entomologisches Institut, Miincheberg, Ger-
many. The original size of the amber piece was 60 x 23
x 7 mm and was separated into three pieces (SDEI Amb-
002528 a, b, ¢) in order to get better micro-CT scanning
results. The size of the amber piece bearing the cala-
thine fossil measures approx. 15 x 9 x 4 mm (Fig. 28).

Preservation status: A clear piece of amber with the
embedded carabid fossil well visible, however, exten-
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sive flowlines are present in front of the head and on
the right side of the beetle body. Several parts of the
beetle body are additionally covered by a white coating
so that details of the exoskeleton are not visible using
light microscopy; this includes the dorsal surface of
head and pronotum, lateral parts of the elytra, right side
of the ventral surface (Figs 29, 30). The external sur-
face of the fossilized beetle body yields low (head, tho-
rax) or relatively moderate contrast (elytra, abdomen)
during micro-CT scan and therefore, the anterior part
of the body could only be coarsely imaged (Fig. 65).
The aedeagus with median lobe and right paramere is
moderately well preserved and could partly be imaged
using micro-CT data (Figs 68-72); the left paramere
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Figures 65-72. Quasicalathus agonicollis sp. nov., volume rendering of the holotype using different grey scales of the Amira soft-
ware. 65. Dorsal aspect (the negative imprint of the fossil on the inclusion wall is shown); 66. Basal portion of pronotum and anterior
part of elytra (positive of the fossilized beetle is shown; the arrows point to the insertions of the pronotal basolateral setae and the
parascutellar setae); 67. Metacoxa (the arrows point to the insertions of the three coxal setae each side); 68—71. Aedeagus in dorsal
aspect (68.), Right lateral aspect (69.), Ventral aspect (70.), Left lateral aspect (71.); The remains of the parameres are coloured (red:
left paramere; green: right paramere); 72. left lateral aspect of beetle body; the aedeagus (highlighted by red colour) was separated
by the segmentation function of Amira software. Abbreviations: bb — basal bulb of acdeagal median lobe; hm — humerus; os — distal
ostium of median lobe; sc¢ — scutellum; tl — terminal lamella of median lobe.

provided contrast during CT scan that was too low
for reconstruction.

Syninclusions: SDEI-Amb-002528a: seven very tiny
insect larva, dust particles; one mite on the carabid fos-
sil near the beetle’s scutellum. SDEI-Amb-002528b: one
Myrmicinae ant, three Nematocera flies, stellate hairs,
dust particles. SDEI-Amb-002528c: dust particles.

Additional material. Female in Baltic amber, with
specimen label data “GZG BST 16188 and “K2192” (ex

coll. Klebs), deposited in Geoscience Museum, Universi-
ty of Gottingen, Germany. Size of the amber piece approx.
12 x 7 x 4 mm, with seven polished edges (Figs 21, 22);
one edge bears the inscription “G644”.

Preservation status: The amber stone is clear in most
parts but its surface shows several corrosion cracks
(Figs 23, 24); the ventral surface of the fossil is completely
covered by a milky coating (Fig. 22). The exoskeleton of
the fossil is moderately well preserved and could therefore
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Figures 73-77. Quasicalathus agonicollis sp. nov., volume rendering of specimen “GZG 16188”. 73. Dorsal aspect; 74. Basal por-
tion of pronotum and anterior part of elytra (right side of body; the arrows point to the insertions of the pronotal basolateral seta and
the parascutellar seta); 75. Prosternum with basal portion of prolegs; 76. Left apical gonocoxite, ventral aspect; 77. Gonocoxites,
ventral aspect. Abbreviations: ex — procoxa; des — dorsal ensiform setae; fm — profemur; gx1 — basal gonocoxite; gx2 — apical gono-
coxite; hm — humerus; pst — prosternum; sc¢ — scutellum; sps — setae of sensory pit; tr — protrochanter; ves — ventral ensiform setae.

be imaged in most details using micro-CT (Figs 73-75),
including the gonocoxites (Figs 76, 77).

Syninclusions: Stellate hairs, dust particles.

Remarks. The specific identity of this second fos-
sil specimen with the holotype of Q. agonicollis sp.
nov., given the current state is difficult to substantiate.
This is due to the poor preservation state of the holo-
type specimen. In the specimen GZG 16188, the pattern
of head microsculpture is quite differently developed
from that what we found in Q. elpis and the below de-
scribed Q. conservans sp. nov., however, this character
state is unknown for the Q. agonicollis sp. nov. holo-
type. Therefore, our decision to identify GZG 16188 as
0. agonicollis sp. nov. must be considered provisional.
It is based on the following four interspecific diagnos-
tic character states that Q. agonicollis sp. nov. holotype
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and specimen GZG 16188 share: i) body size small,
SBL below 7 mm. ii) pronotal laterobasal angles more
markedly obtuse; iii) elytral basal margin moderately
concave; iv) humerus slightly protruded with humeral
angle more markedly obtuse. Therefore, in the descrip-
tion of Q. agonicollis sp. nov. we separate the descrip-
tions of the Q. agonicollis sp. nov. holotype and the
specimen GZG 16188.

Description of the holotype. Measurements see Table2.

Standardized body length: 6.7 mm.

Proportions: A3L/HL = 0.45;

EyL/ HW(-) = 0.62;

PW/HW(+) = 1.45;

PW/PL = 1.26;

PW/PWb = 1.17,

PWb/PWa = not available;
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Figures 78-80. Quasicalathus conservans sp. nov., volume rendering of the holotype using different grey scales of the Amira soft-
ware. 78. Dorsal aspect; 79. Left lateral aspect (aed — aedeagus); 80. Ventral aspect; the aedeagus (highlighted by red colour) was

separated by the segmentation function of Amira software.

EW/PW = 1.60;

EL/EW = 1.55;

EpL/EpW = 1.40;

EL/FL =2.42;

EL/AedL =4.07.

Head: Patterns of microsculpture could not be studied. In
all other characters as described for the new genus, above.

Prothorax: Pronotal lateral margin more markedly nar-
rowed toward base than in Q. elpis, straight just before
laterobasal angles, angles markedly obtuse (Figs 65, 66).
Prosternal process with traces of lateral bead evident. In
all other characters as described for the new genus, above.

Pterothorax: Elytra with basal margin moderately
concave and humerus moderately protruded anteriorly;
basal margin forming a more obtuse angle (ca. 125°)
with lateral margin (Figs 65, 66). Elytral striae
moderately deeply engraved, intervals moderately
convex. In all other characters as described for the new
genus, above.

Aedeagus: Length of median lobe 1.12 mm. Median
lobe terminal lamella almost evenly narrowed from base
to apex with side margins almost straight; apex slight-
ly bent ventrally (Fig. 70). In all other characters as de-
scribed for the new genus, above.
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Description of specimen GZG 16188. Measurements
see Table 2.

Standardized body length: 6.9 mm.

Proportions: A3L/HL = 0.44;

EyL/ HW(-) = 0.65;

PW/HW(+) = 1.46;

PW/PL = 1.26;
PW/PWb = 1.12;
PWb/PWa = 1.40;
EW/PW = 1.63;
EL/EW = 1.53;
EpL/EpW = 1.62;
EL/FL=2.55.

Head: Microsculpture consists of moderately large iso-
diametric sculpticells (Fig. 24). In all other characters as
described for the new genus, above.

Prothorax: Pronotal lateral margin almost completely
rounded, straight just before laterobasal angles, angles
markedly obtuse (Figs 23, 25, 73, 74). Prosternal process
with traces of an apical bead (Fig. 75). In all other char-
acters as described for the new genus, above.

Pterothorax: Elytra with basal margin moderately con-
cave and humerus moderately protruded anteriorly; bas-
al margin forming a more obtuse angle (ca. 125°) with
lateral margin (Figs 23, 73, 74). Elytral striae shallowly
engraved, intervals rather flat. In all other characters as
described for the new genus, above.

Female genitalia: Length of apical gonocoxite about 0.15
mm; shape see Figs 76, 77; bursa copulatrix is not preserved.
In all other characters as described for the new genus, above.

Differential diagnosis. Quasicalathus agonicollis sp.
nov. differs from Q. elpis and Q. conservans sp. nov. by
the smaller body (SBL < 7 mm), more obtuse laterobasal
angles of the pronotum, less concave elytral basal margin,
less projected humeri, a more obtuse humeral angle (> 120°)
and relatively smaller aedeagus. Based on specimen
GZG 16188, Q. agonicollis sp. nov. differs from Q. elpis
and Q. conservans sp. nov. additionally by presence of
moderately large isodiametric sculpticells on head disc
(small and transverse meshes in Q. elpis and Q. conservans
sp. nov.) and (from Q. elpis) by the smaller apical gonocoxite
(unknown in Q. conservans sp.nov.). Due to the uncertainties
in the identification of the Q. agonicollis sp. nov. non-type
female specimen (see Remarks above), the latter differential
characters need confirmation based on additional material.
The eyes of the Q. agonicollis sp. nov. holotype and the
GZG 16188 specimen are found to be proportionally smaller
[EyL/ HW(-) = 0.62 resp. 0.65] than in Q. elpis (0.72) and
the Q. conservans sp. nov. holotype (0.72).

Quasicalathus conservans Schmidt & Will, sp. nov.
http://zoobank.orgl EAF9667-E896-445B-ADED-0DA2B055DF2B

Material studied. Male in Rovno amber, with specimen
label data “SDEI-Amb-002529”, deposited in the Senck-
enberg Deutsches Entomologisches Institut, Miincheberg,
Germany. Size of the amber piece 20 x 10 x 8.5 mm.
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Preservation status: The amber is clear but pervaded
by numerous small air bubbles and extensive flowlines
attached to the embedded fossil that is therefore only
partly visible using light microscopy (Figs 32, 33). The
exoskeleton of the fossil, including most parts of the ae-
deagus, is well preserved and, therefore, important diag-
nostic characters could be reconstructed using micro-CT
(Figs 78-89).

Syninclusions: One stellate hair, few tiny dust particles.

Description. Measurements see Table 2.

Standardized body length: 7.3 mm.

Proportions: A3L/HL = 0.44;

EyL/ HW(-) = 0.72;

PW/HW(+) = 1.40;

PW/PL = 1.27;
PW/PWb = 1.11;
PWb/PWa = 1.46;
EW/PW = 1.64;
EL/EW = 1.51;
EpL/EpW = 1.43;
EL/FL =2.58;

EL/AedL = 3.64.

Head: As described in Q. elpis.

Prothorax: Pronotal lateral margin moderately nar-
rowed toward base, slightly concave before laterobasal
angles, angles slightly obtuse (Fig. 78). Prosternal pro-
cess with traces of a lateral bead (Fig. 85). In all other
characters as described for the new genus, above.

Pterothorax: Elytra with basal margin markedly
concave and humerus markedly protruded anterior-
ly; basal margin forming a slightly obtuse angle (ca.
115°) with the lateral margin (Fig. 78). Elytral striae
moderately deeply engraved, intervals moderately con-
vex. In all other characters as described for the new
genus, above.

Aedeagus: Length of median lobe about 1.33 mm;
median lobe terminal lamella moderately long, almost
evenly narrowed from base to apex (Fig. 88); terminal
lamella almost straight, with tip very slightly bent ven-
trally (Figs 87, 89). In all other characters as described for
the new genus, above.

Differential diagnosis. In external characters,
Q. conservans sp. nov. appears identical to Q. elpis,
however, it can be distinguished by the male genitalia.
The new species differs by the proportionally larger
aedeagus (EL/AedL = 3.64 instead of 4.05 in Q. elpis)
and by the shape of the median lobe terminal lamella
that is nearly evenly narrowed toward the apex if viewed
in dorsal aspect and almost straight if viewed laterally
(Figs 43, 44 versus 87, 89). Quasicalathus conservans
sp. nov. differs from the above-described Q. agonicollis
sp. nov. by larger body (SBL > 7 mm), less obtuse
laterobasal pronotal angles, the more markedly concave
elytral basal margin, more markedly projected humeri,
the less obtuse humeral angle (< 120°), and by the
larger aedeagus.

Remarks. Quasicalathus
and Q.elpis are, based on

conservans Sp. noV.
current knowledge,
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Figures 81-89. Quasicalathus conservans sp. nov., volume rendering of the holotype. 81. Head, dorsal aspect (the arrows point to

the insertions of the supraorbital setae); 82. Head, ventral aspect; 83. Left external part of metathorax, ventral view; 84. Submentum

(the arrows point to the insertions of the four lateral setae); 85. Posterior part of prosternum and procoxae; 86. Posterior part of

metasternum and metacoxae; 87-89. Preserved remains of the aedeagus (87. Right lateral aspect; 88. Dorsal aspect; 89. Left lateral

aspect). Abbreviations: bb — basal bulb of aedeagal median lobe; ce — compound eye; cxp — metacoxal plate; eph — partly evaginated

lobes of endophallus; gu — gula; mem — metepimeron; mes — metepisternum; mtt — mentum tooth; mv — metaventrite; pex — pro-

coxa; pmr —preserved distal part of right paramere of aedeagal median lobe; psp — prosternal process; sc¢ — scutellum; sps — setae of

sensory pit; tl — terminal lamella of aedeagal median lobe.

indistinguishable in their external characters but
differ clearly in the shape and proportions of the male
genitalia. Ball and Négre (1972) and Schmidt (2018)
detailed a similar situation found among many species
pairs of Mexican and Himalayan Calathus that can
only be separated by features of the male genitalia.
We hypothesize that Q. elpis and Q. conservans sp.
nov. were most likely allopatric species, distributed in
geographically separated parts of the Eocene amber

forests of northern Europe. Under this hypothesis,
0. elpis was endemic to the more western part of the
Eocene forest and was thus fossilized in Baltic amber,
while Q. conservans sp. nov. was endemic to the more
eastern part of the area and therefore fossilized in Rovno
amber. This assumption is consistent with the faunistic
data showing that beetle fossils of Baltic and Rovno
amber deposits have only few species in common (less
than 13%; Matalin et al. 2021).
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Conclusions

Sphodrine beetles were present in the Eocene amber
producing forest with at least one genus (Quasicalathus
gen. nov.) including three closely related species that we
have identified from Baltic and Rovno amber deposits.
However, the presence of the genus Calathus and subtribe
Calathina in the Eocene forests of Central Europe, as was
hypothesized by previous authors, was not substantiated
as we found no evidence for this. The systematic
limits of our result are due to the fact that apomorphic
morphological characters defining Calathina and Calathus
remain unknown (Schmidt and Will 2020). We propose
the new taxon Quasicalathus gen. nov. for the Calathus-
like fossil beetles from Baltic and Rovno amber and place
this genus within the “P clade” of Sphodrini (Ruiz et al.
2009), which includes all sphodrines except Atranopsina,
but without further affiliation to any of the subtribes.
Quasicalathus may or may not a member of Calathina,
but it is not representative of Dolichiina, Pristosiina,
Sphodrina, or Synuchina due to the absence of their
respective group-specific derived characters. As such,
Quasicalathus could be placed as sister to or a stem-group
of any of these subtribes. In order to solve the problem of
uncertain taxonomic position of this fossil species group a
comprehensive phylogenetic analysis of recent and fossil
sphodrine beetles is needed that combines morphological
and molecular data in order to present a new basis for
understanding character evolution in this group.

In addition to the open question of species-group
taxonomy, verifying the true identity and full set of character
states of C. elpis remains a task for future studies. In the
present study, we could not solve this problem simply due
to the unavailability of the holotype. Given that C. elpis is
reported to have two anomalous character states for elytral
and metacoxal chaetotaxy as described by Ortufio and Arillo
(2009) there is a slight possibility that it represents a fourth
fossil species that is not represented in our current material.
However, we believe that both the concerning character
states—5" elytral interval setose and external posterior seta
of metacoxa absent—are simply erroneously attributed to C.
elpis. This may be resolved when study of the holotype is
possible. While the situation is unfortunate at present, our
study does show the impact on taxonomic and systematic
studies when nomenclatural type specimens are not made
available to the scientific community as recommended in
The Code (ICZN 1999, Recommendation 72F).

Given that 12 fossil specimens of Quasicalathus are
now known from Eocene amber deposits, it appears that
these beetles were a characteristic element of the amber
producing forests of that period. Insect and plant evidence
suggests that these amber producing forests grew under
warm and humid climatic conditions (Kohlman-Adamska
2001, Alekseev and Alekseev 2016, Sadowski et al. 2017).
Taken together, this suggests that the habitat preferences of
Quasicalathus species were probably like that of the extant
Canarian Lauricalathus Machado and Trichocalathus
Bolivar y Pieltain, and the Himalayan Spinocalathus
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Schmidt. All groups with species adapted to warm, humid
forest in the cloud-forest zone of high mountains in lower
latitudes (Machado 1992, Schmidt 2018).

Many carabid beetles have denticulate or pectinate
tarsal claws including Abaris Dejean (Pterostichini),
many genera of Lebiini, Cyclosomini, Platynini, and
Sphodrini. Denticulate claws probably provide greater
grip for movement on irregular and vertical surfaces
(Stork 1987) and have been proposed as one of the
morphological adaptations to an arboricolous way of life
(Erwin 1979, 1985). However, an evolutionary association
of pectinate claws and arboreality has been shown to be
ambiguous (Ober 2003). Even though there may not be a
significant correlation between claw pectination and a fully
arboricolous life history, there does seem to be a general
tendency for species with pectinate claws to be found in
sandy or loose soil habitats if geophilic (e.g., Cyclosomini
and Abaris) or if more eurytopic, then frequently climbing
trunks, rocky cliffs, and herbaceous plants, especially at
night, or sheltering under bark (Baehr 1990) during the day.
Frequent climbing behaviour would provide an explanation
as to how presumably terrestrial beetles that show no
evidence of flying at the time of inclusion may have been
trapped in tree resin flows in the relatively high numbers
observed in Quasicalathus. The denticulate tarsal claws
found in many sphodrines is considered an apomorphic
feature within Sphodrini (Casale 1988) and is proposed as
a synapomorphy for the ‘P clade’ of Ruiz et al. (2009). It is
possible that the Eocene Quasicalathus species represent a
group of the ‘P clade’ characterized by propensity to climb,
as is known for some extant Calathus, Laemostenus and
Pristonychus species (Casale, pers. comm. 2022).
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Abstract

Japanese species of the genus Woldstedtius Carlson, 1979 are revised. Nine species are recorded from Japan, including two new
species, W. alpicola sp. nov. and W. punctatus sp. nov. Woldstedtius biguttatus (Gravenhorst, 1829) is newly recorded from Japan.
Taxonomic status of W. flavolineatus kuroashii (Uchida, 1957) is changed from the subspecies of W. flavolineatus (Gravenhorst,
1829) to a separated species. Woldstedtius holarcticus (Diller, 1969) is newly synonymized under W. kuroashii (Uchida, 1957). A key

to Japanese species of this genus is provided.
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Introduction

The Ichneumonid subfamily Diplazontinae comprises 23
genera and more than 350 species worldwide (Yu et al.
2016). The host range of species in this subfamily appears
to be notably narrow, with all confirmed hosts being spe-
cies of hoverfly (Diptera, Syrphidae). The only exceptions
in this regard are two species in the ichneumonid genus
Bioblapsis Forster (Klopfstein 2014). The genus Woldst-
edtius Carlson, 1979 is a relatively large taxon compris-
ing 44 species distributed in the Australasian, Holarctic,
Neotropical, Oceanic, and Oriental regions (Balueva and
Lee 2016; Vas 2016; Yu et al. 2016; Johansson 2020). Al-
though the genus has been revised by Klopfstein (2014)
for the Western Palearctic species, by Dasch (1964) for
the Nearctic species and by Gauld et al. (1997) for the
Costa Rican species, members in the Eastern Palearc-
tic region have only been partially studied. Manukyan
(2007), for example, provided a key to the six species
of this genus known from Far East Russia, and Balueva
and Lee (2016) have reviewed the South Korean species.
In Japan, seven species have been formally recorded to

date (Yu et al. 2016), however, we have found specimens
of some unidentified species and identified a number of
unresolved taxonomic problems. Nevertheless, given the
large number of previous studies in other regions, this
genus may be an adequate taxon for comparison of the
fauna with that in other parts of the world.

The purpose of this study was to undertake a taxonom-
ic review of the Japanese species of Woldstedtius. We
have also produced a key to the Japanese species of this
genus, which is presented herein.

Materials and methods

In this study, the dried specimens deposited in the follow-

ing collections were examined:

AEIC American Entomological Institute, Logan,

Utah, USA;

KPMNH Kanagawa Prefectural Museum of Natural
History, Odawara, Kanagawa, Japan;

MU Meijo University, Nagoya, Aichi, Japan;

Copyright Shunsuke Morishita & Kyohei Watanabe. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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NSMT  National Museum of Nature and Science,
Tsukuba, Ibaraki, Japan;

SEHU Systematic Entomology, Hokkaido Universi-
ty, Sapporo, Japan;

TMNH  Toyohashi Museum of Natural History, Toyo-
hashi, Aichi, Japan;

ZSM Zoologische Staatssammlung Miinchen, Ger-

many.

Stereomicroscopes (SMZ745 and SMZ800: Nikon,
Tokyo) were used for observation. Photographs (Figs 1,
2, 4-7) were taken by digital camera (TG-4: Olympus,
Tokyo) attached to the stereomicroscope (SMZ800).
Photographs (Figs 3, 8) were taken by digital camera
(CX6: RICOH, Tokyo) attached to the stereomicroscope
(SMZ745). Digital images (Figs 1-9) were edited using
Adobe Photoshop.

Morphological terminology mainly follows those es-
tablished by Broad et al. (2018). The following abbre-
viations are used in description, diagnosis, and remarks:
ocello-ocular line (OOL), postocellar line (POL), diam-
eter of lateral ocellus (OD), segments of flagellomeres
(FL), segments of maxillary palp (MP), metasomal terg-
ites (T) and holotype (HT). The following abbreviations
are used in material data: female (F), male (M), flight in-
terception trap (FIT), light trap (LT), Malaise trap (MT)
and yellow pan trap (YPT).

Results and discussion

Woldstedtius flavolineatus kuroashii (Uchida 1957) was
originally described based on a single female, for which
no morphological information, apart from the coloration
of mesosoma and legs, is available. Therefore, we exam-
ined Japanese specimens of W. f. kuroashii, including the
holotype, and compared these with the identified Euro-
pean specimens of W. f. flavolineatus deposited in ZSM
(identified by Diller). On the basis of these comparison,
we established that certain character states of W. f. kuro-
ashii are clearly different from those of W. f. flavolinea-
tus, and accordingly conclude that this subspecies should
be treated as a separate species, W. kuroashii.
Woldstedtius holarcticus Diller, 1969 resembles W.
kuroashii in terms of color and body structures. In Japan,
Manukyan (2007) recorded this species from Kunashiri
Island, although no additional specimens of the species
have been recorded elsewhere in Japan. We compared the
Japanese specimens of W. kuroashii, including holotype,
with a paratype of W. holarcticus deposited in ZSM. As
we detected no clear differences between the two taxa, we
propose that W. holarcticus should be synonymized under
the name W. kuroashii. Diller (1969) noted that females
of W. holarcticus (= W. kuroashii) can be distinguished
from those of W. flavolineatus with respect to coloration
of the coxae, the proportions of the hind tibia and tarsus,
and surface gloss of the body, and also established that
the females of W. holarcticus (= W. kuroashii) can be

dez.pensoft.net

distinguished from those of W. 1. flavolineatus based on
the medially flattened face (medially convex in W. £ fla-
volineatus). We confirmed this character state and estab-
lished that the face is slightly convex medially in both
W. kuroashii and W. f. flavolineatus, although this feature
is weaker in the former than in the latter (Fig. 9A, B).
However, given the overlap in the intraspecific variation
of this character state, it cannot be reliably used to differ-
entiate the two species. The leg coloration (with the ex-
ception of the coxae) of W. kuroashii collected from Hon-
shu (including the holotype) is darker compared with that
of some Japanese specimens collected from Hokkaido
and female paratypes of W. holarcticus (blackish-brown
to black) (orange to brown in some Japanese specimens
collected from Hokkaido and the paratype of W. holarcti-
cus). As a consequence of these comparisons, we detected
no significant differences with respect to other character
states of these specimens, and accordingly conclude that
the observed variation is intraspecific variation within a
single species.

In this study, we identified specimens of W. bigutta-
tus from Japan for the first time. This species closely
resembles W. flavolineatus, and indeed, some W. bigut-
tatus specimens have been incorrectly recorded as W.
flavolineatus e.g., Konishi et al. (2014) and Morishita et
al. (2021). In contrast, we were unable to find any spec-
imens of W. flavolineatus that have been collected in Ja-
pan. Given that some of the voucher specimens of the
previous studies could not be reliably identified owing to
inadequate labeling, we have certain reservations as to
the Japanese distribution records of W. flavolineatus, and
accordingly recommend a further re-examination of the
distribution of this species.

On the basis of the aforementioned taxonomic treat-
ments, we conclude that a total of nine species in the ge-
nus Woldstedtius have been found in Japan to date.

Taxonomy

Subfamily Diplazontinae Viereck, 1918

Genus Woldstedtius Carlson, 1979

Type. Bassus biguttatus Gravenhorst, 1829: 332. Origi-
nal designation.

Diagnosis. According to Klopfstein (2014), this genus
can be distinguished from other genera by the following
combination of character states: antenna without tyloids
in males; mesoscutum without notauli; fore wing areo-
let absent; hind tibia usually black with a white base, in
males with light coloration often extending to half the
length of the tibia, rarely hind tibia all dark or yellow or
orange with a dark apex; ovipositor sheaths transversely
truncate and open towards apex; very even, weakly cori-
aceous microsculpture.

Remarks. Japanese species can be identified by the
following key.
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Key to Japanese species of Woldstedtius (males of W. takagii and W. yokohamensis are unknown)

1

10

Woldstedtius alpicola sp. nov.
http://zoobank.org/E030CAC0-73B1-4BDC-BD63-FSE6BD3BAC4B
Figs 1A-F, 9E

Hind coxa white with a brown dorsal stripe in females (Fig. 4A). Face blackish-brown to black with a white median spot,
this spot connected with white clypeus in females (Fig. 4B), entirely white in males (Fig. 4F). Scutellum with large white
marking (Fig. 4C). Latero-median carina of T | short, along less than basal 0.3 of T | (Fig. 9H) ....ccoovviiiiiiiiiiiiiiiin,
......................................................................................................... W. karafutensis (Uchida, 1957) (female and male)
Above combination of character states lacking. Hind coxa entirely black or entirely orange in females (Figs 1A, 2A,
3A, 5A, 6A, 7A, 8A). Coloration of face various in females. Scutellum entirely black or black with a whitish-yellow to
yellow apical spot (Figs 1C, 2C, 3C, 5C, 6C, 7C, 8C). Latero-median carina of T | long, along more than basal 0.4 of T |
(CaT =L C T E T TP PU PP PPPPPTRI 2
Hind coxa entirely black in both sexes (Figs 1A, 5A, 6A, E, 7A, 8A) ... 3
Hind coxa entirely orange in females (Figs 2A, 3A), entirely or largely yellow to reddish-yellow and usually with a black-
ish-brown dorsal stripe in males (Figs 1E, 2E, 3 E, BE) .ooiiiiiiiii e 7
Inner orbits divergent downward (Figs 7B, 9C). Face 2.6-2.9 x as broad as high. Basal 0.2 of propodeum weakly pro-
truded in lateral view (Fig. 9D). Yellow shoulder marks of mesoscutum absent (Fig. 7A) . ..o
................................................................................................................................ W. takagii (Uchida, 1957) (female)
Inner orbits almost parallel (Figs 1B, 5B, 6B, 8B). Face less than 2.5 x as broad as high. Basal 0.2 of propodeum not
protruded in lateral view. Yellow shoulder marks of mesoscutum present (Figs 1A, 5A, 6A, 8A) ..o, 4
Scutellum coarsely and densely punctate (separated by ca. 0.8-1.3 x their diameter) and entirely black (Fig. 6C). Propo-
deum rugulose (Fig. BD) . ... W. punctatus sp. nov. (female and male)
Scutellum finely and sparsely punctate (separated by ca. 1.5-2.5 x their diameter) and black with a whitish-yellow to
yellow apical spot (Figs 1C, 5C, 8C). Propodeum coriaceous or at least finely rugulose..........ccccoviiiiiiiiiiiiiiiiii, 5
Face black with a pair of yellow spots along inner orbits (Fig. 8B). Scutellum finely and densely punctate (separated by
ca. 1.0 x their diameter) ... W. yokohamensis (Uchida, 1957) (female)
Face black with a whitish-yellow to yellow median spot (Figs 1B, 5B). Scutellum finely and sparsely punctate (separated
by ca. 1.5-2.5 x their diameter) (Figs 1C, BC) ..iiiiiiiiiiiiiii et 6
T11.4-1.5 x as long as maximum width. Propodeum finely rugulose (Fig. 1D). Hind trochanter black (Fig. 1A). Pleural
carina of propodeum entirely Present..... ..o i W. alpicola sp. nov. (female)
T11.1-1.25 x as long as maximum width. Propodeum coriaceous (Fig. 5D). Hind trochanter white (Fig. 5A). Pleural
carina of propodeum absent Posteriorly ..o W. kuroashii (Uchida, 1957) (female)
Inner orbits divergent downward. Antenna with 19-21 (rarely 22) flagellomeres. Metasoma entirely black or black with
some orange markings in females ...........cccccivniiiiiiinneennns W. citropectoralis (Schmiedeknecht, 1926) (female and male)
Inner orbits almost parallel in females (Figs 2B, 3B), weakly divergent downward in males (Figs 1F, 2F, 3F 5F). Antenna
with 22-25 flagellomeres. Metasoma entirely black in females ... 8
Mesoscutum without yellow shoulder marks in females (Fig. 2A). Face entirely black or black with a small median yellow
or brown spot in females (Fig. 2B). Mesopleuron with a yellow ventral marking (Fig. 2E) in males. Mesosternum black in
MAIES (FIZ. 2E) i e W. biguttatus (Gravenhorst, 1829) (female and male)
Mesoscutum with yellow shoulder marks in females (Fig. 3A). Face black with a large yellow median spot in females
(Fig. 3B). Mesopleuron with a large whitish-yellow to yellow marking; it is enlarged anteriorly in males (Figs 1E, 3E, 5E).
Mesosternum yellow in males (Figs 1E, SE, DE) ..ot 9
Propodeum finely rugulose (e.g., Fig. 1D), with a complete pleural carina. Bases of T IV to T VIl each with a transverse
VEIIOW DN e et e e W. alpicola sp. nov. (male)
Propodeum coriaceous (e.g., Figs 3D, 5D), with a pleural carina absent posteriorly in both sexes. Coloration of TIVto T
VL= T Lo TS 1 W 0 o =T TSP PP PP 10
Bases of T Ill and T IV each with a transverse yellow basal band in males. T | entirely coriaceous .........ccccocoeiviiieiennnnn.
............................................................................. W. flavolineatus flavolineatus (Gravenhorst, 1829) (female and male)
T 11l with a pair of whitish-yellow apical spots (sometimes these spots connected each other). T IV and T V each with a
transverse whitish-yellow apical band. T | coriaceous, with irregular rugae laterally.....W. kuroashii (Uchida, 1957) (male)

16 Jun 2007, K. Watanabe leg. (TMNH); 1 M, Kanaga-
wa Pref., Yamakita Town, Mt. Oomuroyama—Mrt.
Kanyuudousan, 15 Jun 2008, H. Kawai leg. (KPMNH);
1 F, Nagano Pref., Otaki Vil., Mt. Ontakesan, 13-25 Jul

Type series. Holotype: F, Japan, Honshu, Mie Pref., In-
abe City, Mt. Fujiwaradake, 1 Jun 2021, S. Morishita leg.
(KPMNH). Paratypes: Japan: [Honshu] 1 F, Yamanashi
Pref., Koshu City, Mt. Daibosatsu, Kaminikkawa-toge,

2015, S. Shimizu leg. (MT) (KPMNH).

Description. Female (n = 3). Body length 8.5-9.2
(HT: 8.5) mm, polished, coriaceous and covered with sil-
Ver setae.
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Figure 1. Woldstedtius alpicola sp. nov. (A-D. female, holotype; E, F. male, paratype) — A, E. Habitus; B, F. Head, frontal view;
C. Mesonotum, dorsal view; D. Propodeum, dorsal view.
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Head 0.51-0.54 (HT: 0.53) x as long as wide. Clypeus
2.0-2.35 (HT: 2.0) x as broad as high, slightly convex
basally in lateral view. Face 2.1-2.4 (HT: 2.4) x as broad
as high, densely punctate, convex medially in lateral view
and separated from clypeus by shallow clypeal sulcus.
Inner orbits almost parallel (Fig. 1B). Length of malar
space 0.9—-1.15 (HT: 0.9) x as long as basal mandibular
width. POL 1.9-2.1 (HT: 1.9) x as long as OD. OOL
0.9-1.18 (HT: 0.9) x as long as OD. POL 1.86—1.95 (HT:
1.86) x as long as OOL. Antenna with 24-25 (HT: 24)
flagellomeres. FL I 1.29-1.35 (HT: 1.35) % as long as FL
II. MP IV1.42—-1.53 (HT: 1.53) x as long as MP V.

Mesosoma. Lateral aspect of pronotum strigose anteri-
orly. Mesoscutum finely and densely punctate (separated
by ca.1.0 x their diameter) (Fig. 1C). Scutellum finely and
sparsely punctate (separated by ca.1.5-2.5 x their diame-
ter) (Fig. 1C). Anterior part and lower half of mesopleu-
ron coarsely and densely punctate. Speculum smooth.
Sternaulus weakly impressed. Propodeum finely rugulose
(Fig. 1D), rounded in lateral view and pleural carina en-
tirely present. Fore wing length 7.4-8.5 (HT: 7.4) mm.
Nervellus intercepted below middle. Hind femur 4.7-5.3
(HT: 4.7) x as long as maximum depth in lateral view.
Hind tibia 7.5-8.0 (HT: 8.0) X as long as maximum depth
in lateral view. Ratio of length of hind first to fifth tar-
someres 1.0: 0.6: 0.4: 0.2: 0.2-0.3 (HT: 0.2).

Metasoma. T 1 rectangular in dorsal view (Fig. 9E),
1.4-1.5 (HT: 1.4) x as long as maximum width, irregular
rugulose laterally, sometimes striate between latero-me-
dian carinae. Latero-median carina present basal ca. 0.5
of T I (Fig. 9E). T II 0.6-0.73 (HT: 0.73) x as long as
maximum width, striate anteriorly and strigose laterally.

Coloration (Fig. 1A-D). Body (excluding wings and
legs) black. Face with a large yellow spot medially. Pal-
pi, subtegular ridge and mesepisternum yellow. Mandi-
ble yellow, except for apex and base. Lateral aspect of
pronotum with a yellow spot posteriorly. Mesoscutum
with yellow shoulder marks. Tegula tinged with yellow
anteriorly. Scutellum with a yellow spot apically. Wings
hyaline. Veins and pterostigma blackish-brown except
for yellowish-brown wing base. Legs blackish-brown to
black. Fore trochanter, trochantellus, apex of hind femur
and base of hind tibia tinged with white. Fore femur, tibia
and tarsomeres orange to brown. Apex of hind trochan-
tellus and base of hind femur tinged with reddish-brown.

Male (n = 1). Similar to female. Body length (ex-
cluding antennae) 8.1 mm. Face 2.5 X as broad as high.
Length of malar space 0.8 x as long as basal mandibular
width. POL 2.2 x as long as OD. OOL 1.2 % as long as
OD. POL 2.1 x as long as OOL. Inner orbits weakly di-
vergent downward (Fig. 1F). Fore wing length 6.3 mm.

Coloration (Fig. 1E, F). Body (excluding wings and
legs) black. Clypeus, palpi, face, ventral surface of anten-
na, malar space, propleuron, epicnemium, mesosternum,
tegula, subtegular ridge and mesepisternum yellow. Gena
tinged with yellow ventrally. Mandible yellow, except for
apex. Lateral aspect of pronotum tinged with yellow ven-
trally and posteriorly. Mesopleuron with a large yellow

marking, it enlarged anteriorly. Scutellum with a yellow
spot apically. T IV to T VII with a transverse yellow band
posteriorly. Wings hyaline. Veins and pterostigma brown
to blackish-brown except for yellow wing base. Legs yel-
low to yellowish-brown. Hind coxa and trochanter each
with a blackish-brown stripe dorsally. Hind trochantellus
and tibia tinged with blackish-brown.

Distribution. Japan (Honshu).

Bionomics. Host unknown. Adults were collected in
broad-leaved forest at altitudes of ca. 1,000—2,000 meters.

Etymology. The species name refers that this species
inhabits alpine region.

Remarks. This species resembles W. kuroashii but can
be distinguished from the latter by the following combi-
nation of character states: pleural carina of propodeum
entirely present in both sexes (absent posteriorly in both
sexes of W. kuroashii); propodeum finely rugulose in both
sexes (coriaceous in both sexes of W. kuroashii); T 1 1.4—
1.5 x as long as maximum width in both sexes (1.1-1.25 in
females, 1.14—1.26 in males of W. kuroashii). This species
also resembles a Korean species, W. pallidus Balueva &
Lee, 2016 (male is unknown), but can be distinguished by
the following combination of character states in females:
a large yellow median spot of face present (absent in
W. pallidus); antenna with 24-25 flagellomeres (22-23 in
W. pallidus); scutellum finely and sparsely punctate on co-
riaceous background (entirely coriaceous in W. pallidus);
propodeum finely rugulose (coriaceous in W. pallidus).

Woldstedtius biguttatus (Gravenhorst, 1829)
Figs 2A-F, 9F

Bassus biguttatus Gravenhorst, 1829: 332.

Bassus rufipes Gravenhorst, 1829: 337. Name preoccupied.

Bassus confusus Woldstedt, 1874: 63. Synonymized by Morley (1906).

Syrphoctonus flavolineatus: Konishi et al. 2014: 491. Misident (at least
in part).

Woldstedtius flavolineatus: Morishita et al. 2021: 53. Misident.

Materials examined. JAPAN: [Hokkaido] 1 F, Hokkai-
do, Nemuro, Shibetsu, Rubesu, 25-28 Aug 1971, K. Ya-
magishi leg. (MU); 1 F, Hokkaido, Sapporo, 20 May
1967, K. Kusigemati leg. (SEHU). [Honshu] 1 F, Gunma
Pref., Katashina Vil., Marunuma, Yuzawa, 2 Jul 2008, K.
Watanabe leg. (KPMNH); | F, Saitama Pref., Honjo City,
Okubo-yama, 1 Apr 2001, N. Shimizu leg. (KPMNH); 1
F, Saitama Pref., Satte City, Makinoji, 6 Apr 2009, S.
Yoshizawa leg. (KPMNH); 2 F, Tokyo, Chiyoda, Imperial
Palace, Fukiagegyoen 20 May—19 Jun 1996, K. Konishi
leg. (MT) (NSMT); 1 F, Tokyo, Chiyoda, Imperial Pal-
ace, Fukiagegyoen, Kajuen, 17-24 Sep 2009 (MT)
(NSMT); 1 F & 1 M, ditto, 14-21 Oct 2009 (MT)
(NSMT); 1 M, ditto, 13-20 Apr 2010 (MT) (NSMT); 1 F,
ditto, 11-18 May 2010 (MT) (NSMT); 1 M, Tokyo, Chi-
yoda, Imperial Palace, Fukiagegyoen, Otakinagare, 29
Mar—6 Apr 2009 (MT) (NSMT); 1 F, ditto, 12-17 May
2011 (MT) (NSMT); 1 F, ditto, 17-24 May 2011 (MT)
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Figure 2. Woldstedtius biguttatus (Gravenhorst, 1829) (A-D. female; E, F. male) — A, E. Habitus; B, F. Head, frontal view;
C. Mesonotum, dorsal view; D. Propodeum, dorsal view.
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(NSMT); 1 F, Tokyo, Chiyoda, Imperial Palace, Biol.
Inst., nr. Paddy field, 12-17 May 2011 (MT) (NSMT); 1
F, Tokyo, Chiyoda, Imperial Palace, Dokan-shinmichi,
7-14 Oct 2009 (MT) (NSMT); 1F & 1 M, ditto, 21-28
Oct 2009 (MT) (NSMT); 4 F & 1 M, ditto, 28 Oct—4 Nov
2009 (MT) (NSMT); 2 F & 1 M, ditto, 11-18 Nov 2009
(MT) (NSMT); 1 M, ditto, 18-24 Nov 2009 (MT)
(NSMT); 1 F & 4 M, ditto, 24 Nov—7 Dec 2009 (MT)
(NSMT); 1 M, ditto, 3—17 Mar 2010 (MT) (NSMT); 3 M,
ditto, 29 Mar—6 Apr 2010 (MT) (NSMT); 2 F, ditto, 6-13
Apr 2010 (MT) (NSMT); 1 F, ditto, 27 Apr—4 May 2010
(MT) (NSMT); 3 F, ditto, 4-11 May 2010 (MT) (NSMT);
6 F & 2 M, ditto, 25 May—1 Jun 2010 (MT) (NSMT); 1
M, Tokyo, Chiyoda, Imperial Palace, Dokan-bori, 23 Mar
2010, K. Watanabe leg. (MT) (NSMT); 2 M, Tokyo, Ome
City, Mt. Otsukayama, 1 Jun 2008, M. Irie leg. (KPMNH);
3 M, Tokyo, Ome City, Mt. Mitakesan, 1 Jun 2008, M.
Gunji leg. (KPMNH); 1 F, Kanagawa Pref., Fujisawa
City, Ishikawa, 11 May 2001, I. Waki leg. (NSMT); 1 F,
Kanagawa Pref., Ebina City, Sagamigawa, 13 Apr 2006,
M. Ooishi & R. Watanabe leg. (YPT) (KPMNH); 1 F,
Kanagawa Pref., Chigasaki City, Serizawa, 10 May 2013,
K. Watanabe leg. (KPMNH); 1 F, Kanagawa Pref., Atsugi
City, Funako, Tokyo University of Agriculture, 6 May—7
Jun 2016, Y. Kato & S. Koizumi leg. (MT) (KPMNH); 1
M, ditto, 22 Apr—16 May 2016, Y. Kato & S. Koizumi leg.
(MT) (KPMNH); 1 M, Kanagawa Pref., Atsugi City, To-
kyo University of Agriculture, 2 Apr 2009, H. Katahira
leg. (KPMNH); 1 M, Kanagawa Pref., Oiso Town, Koma,
Komayama, 16 Apr 2016, K. Watanabe leg. (KPMNH); 4
M, Kanagawa Pref., Nakai Town, Zoushiki, 16 Apr 2019,
K. Watanabe leg. (KPMNH); 1 F, Kanagawa Pref., Kiy-
okawa Vil., 4 Oct 2008, Y. Oogane leg. (KPMNH); 2 F,
Kanagawa Pref., Hadano City, Koubouyama, 1 May
2016, K. Watanabe & H. Utsugi leg. (KPMNH); 2 M, dit-
to, 18 Apr 2010, K. Watanabe leg. (KPMNH); 1 F,
Kanagawa Pref., Hadano City, Chimura, Mt. Zukkoyama,
16 Apr 2017, K. Watanabe leg. (KPMNH); 1 M, ditto, 7
May 2017, K. Watanabe leg. (KPMNH); 1 F, Kanagawa
Pref., Tennoujione, 29 Jun 2013, (FIT) (KPMNH); 3 M,
Kanagawa Pref., Kaisei Town, Kanaishima, 22 Mar 2016,
K. Watanabe leg. (KPMNH); 1 F, Kanagawa Pref,,
Odawara City, Kuno, 24 Mar 2014, K. Watanabe leg.
(KPMNH); 1 M, ditto, 24 Mar 2014, K. Watanabe leg.
(KPMNH); 1 F, Kanagawa Pref., Odawara City, Kami-
soga, 29 Apr 2017, K. Watanabe leg. (KPMNH); | F,
Kanagawa Pref., Yamakita Town, Hinokiboramaru, 6
Aug 2014, T. Taniwaki leg. (KPMNH); 1 F, Kanagawa
Pref., Yamakita Town, Mt  Oomuroyama—Mt.
Kanyuudousan, 15 Jun 2008, H. Kawai leg. (KPMNH). 1
F, Yamanashi Pref., Koshu City, Enzanushioku, Sagashio,
12 Jun 2010, K. Watanabe leg. (KPMNH); 1 F, Yamanashi
Pref., Hokuto City, Masutomi, Biwakubo-sawa, 28 Jul
2007, K. Watanabe leg. (KPMNH); 1 F, Yamanashi Pref.,
Yamanakako Vil., Hirano, Mikuni-toge, 8§ Aug 2020, S.
Morishita leg. (TMNH); 3 F, Shizuoka Pref., Shizuoka
City, Umegashima, 3 Jun 2001, T. Sugiyama leg. (YPT)

(MU); 2 F, ditto, 18 Jun 2001, T. Sugiyama leg. (YPT)
(MU); 2 F, ditto, 18 Jun—2 Jul 2001, T. Sugiyama leg.
(MT) (MU); 1 F, ditto, 17 Jul-5 Aug 2001, T. Sugiyama
leg. MT) (MU); 1 F, Aichi Pref., Shitara Town, Tsu-
guhonsawa, 7 May—26 Jun 2020, S. Morishita leg. (MT)
(TMNH); 1 F, ditto, 17 Jun 2019, S. Morishita leg.
(TMNH); 1 F, ditto, 5 Jul 2019, S. Morishita leg. (TMNH);
1 F, Aichi Pref., Shinshiro City, Tsukudeiwanami, 17 May
2019, S. Morishita leg. (TMNH); 1 M, ditto, 2 May 2019,
S. Morishita leg. (TMNH); 3 F & 4 M, Aichi Pref., Toyo-
hashi City, Hosoya, Kitahosoya, 6 Apr 2019, S. Morishita
leg. (TMNH); 1 F, Aichi Pref., Toyohashi City, Unoya,
Nabeyamashita, 10 Apr 2019, S. Morishita leg. (TMNH);
1 F & 1 M, ditto, 30 Apr 2019, S. Morishita leg. (TMNH);
2 M, Aichi Pref., Toyohashi City, Oiwa, Taimatsu-toge, 6
Apr 2021, S. Morishita leg. (TMNH); 1 F, Aichi Pref.,
Toyohashi City, Imure, Takayama, 2 Jun—6 Jun 2019, S.
Morishita leg. (MT) (TMNH); 1 F, Aichi Pref., Toyohashi
City, Nishiiwata, 12 Jul 2018, S. Morishita leg. (TMNH);
1 M, ditto, 3 May 2019, S. Morishita leg. (TMNH); 3 M,
Aichi Pref., Toyokawa City, Mikami-cho, 15 Sep 2019, S.
Morishita leg. (TMNH); 1 M, Aichi Pref., Kasugai City,
Takagi, 19 May 2017, M. Sugiura leg. (MU); 2 F, Aichi
Pref., Toyota City, Sanage, 30 Apr—6 May 2002, M. Kiy-
ota leg. (MT) (MU); 1 F, Aichi Pref., Asuke Town, Ta-
noshiri, 15-24 May 2005, Y. Nishimura leg. (MT) (MU);
1 F, ditto, 15-21 Jun 2005, Y. Nishimura leg. (MT) (MU);
1 F, ditto, 15-21 Jun 2005, J. Yamagiwa leg. (MT) (MU);
1 F, ditto, 13—19 Jul 2005, Y. Nishimura leg. (MT) (MU);
1 F, Aichi Pref., Nisshin City, Komenogi, 28 May—3 Jun
2011, H. Seo leg. (MT) (MU); 1 F, Aichi Pref., Nisshin
City, Nokata, 28 May—3 Jun 2011, H. Seo leg. (MT)
(MU); 1 F, Aichi Pref., Ichinomiya City, 14-20 Oct 2006,
C. Ueshima leg. (MT) (MU); 1 M, Gifu Pref., Kani City,
Katabira 3-9 Apr 2004, K. Ito leg. (MT) (MU); 1 M, dit-
to, 10—-16 Apr 2004, K. Yamagishi leg. (MT) (MU); 2 F,
ditto, 17-23 Apr 2004, K. Tto leg. (MT) (MU); 1 M, ditto,
1-7 May 2004, K. Tto leg. (MT) (MU); 1 M, ditto, 15-21
May 2004, K. Ito leg. (MT) (MU); 1 F, Nagano Pref.,
Kawakami Vil., Azusayama, 14 Jun 2015, K. Watanabe
leg. (KPMNH); 1 F, Nagano Pref., Nagawa Town,
Daimon, 27 Aug 2011, S. Fujie leg. (KPMNH); 1 F, Na-
gano Pref., Otaki Vil., Mt. Ontakesan, Hakkaisan, 8 Aug
2010, K. Watanabe leg. (KPMNH); 1 F, ditto, 25 Jun—15
Jul 2015, S. Shimizu leg. (MT) (KPMNH); 1 F, Toyama
Pref., Mt. Jodosan, 7 Jun 1972, M. Watanabe leg.
(KPMNH); 1 M, Toyama Pref., Toyama City, Inonedani,
7—-14 Jul 2009, M. Watanabe leg. (MT) (KPMNH); 1 M,
ditto, 8—15 Sep 2009, M. Watanabe leg. (MT) (KPMNH);
1 M, ditto, 15-22 Sep 2009, M. Watanabe leg. (MT)
(KPMNH); 1 M, Toyama Pref., Toyama City, Kamegai,
1-8 Sep 2009, M. Watanabe leg. (MT) (KPMNH); 1 M,
ditto, 8—15 Sep 2009, M. Watanabe leg. (MT) (KPMNH);
1 M, Toyama Pref., Toyama City, Jurodani, 7-14 Jul
2009, M. Watanabe leg. (MT) (KPMNH); 1 M, Toyama
Pref., Nanto City, Kamimomose, 11-18 Aug 2009, M.
Watanabe leg. (MT) (KPMNH); 1 M, ditto, 1-8 Sep

dez.pensoft.net



52

Shunsuke Morishita & Kyohei Watanabe: Revision of Japanese Woldstedtius

2009, M. Watanabe leg. (MT) (KPMNH); 4 M, ditto,
15-29 Sep 2009, M. Watanabe leg. (MT) (KPMNH); 2 F,
Ishikawa Pref., Nomi City, Mitsukuchi, 30 Apr—13 May
2011, R. Ishiguro leg. (MT) (MU); 1 F, ditto, 6-21 Oct
2011, H. Fukutomi leg. (MT) (MU); 1 F, Ishikawa Pref.,
Hakusan City, Sannomiya, 17-23 May 2009, H. Fuku-
tomi leg. (MT) (MU); 1 F, ditto, 24-30 May 2009, H.
Fukutomi leg. (MT) (MU); 1 F & 1M, Mie Pref., Taiki
Town, Takihara, 20-31 May 2019, T. Nishimura leg.
MT) MU); 1 M, Kyoto Pref., Yawata City, Yawataha-
yashinomoto, 15 May 2015, K. Watanabe leg. (KPMNH);
2 F, Osaka Pref., Chihayaakasaka Vil., Mt. Kongosan,
7—-15Jul 2012, S. Fujie leg. (MT) (KPMNH); 1 F, Hyogo
Pref., Kobe City, Motoyama Town, Hokura-jinjya, 5 May
2012, K. Watanabe leg. (KPMNH); 1 F, Tottori Pref.,
Wakasa Town, Mt. Hyonosen, 17 Jul 2011, K. Watanabe
leg. (KPMNH). [Shikoku] 1 F & 1 M, Tokushima Pref.,
Zennyuji-toh, 13-22 May 2003, H. Otsuka leg. (MT)
(MU). [Kyushu] 1 F, Kagoshima Pref., Sakurajima, 13
May 1973, K. Kusigemati leg. (SEHU); 1 F, Kagoshima
Pref., Terayama, 19 Apr 1973, K. Kusigemati leg.
(SEHU); 1 F, Kagoshima Pref., Uearata, 18 Oct 1973, K.
Kusigemati leg. (SEHU). BULGARIA: 1 M, Batak, 20
Jul 1966 (ZSM). GERMANY: 1 M, Stolzenau, 8 Aug
1945 (ZSM). RUSSIA: 1 F, Altay, Lake Telezkoe, Chu-
lishman, 6 Aug 1989, A. Tereshkin leg. (ZSM).

Description. Female (n = 100). Body length 4.5-
7.2 mm, weakly polished, coriaceous and covered with
silver setae.

Head 0.5-0.54 x as long as wide. Clypeus 2.0-2.2 %
as broad as high, slightly convex basally in lateral view.
Face 2.0-2.35 x as broad as high, densely punctate, con-
vex medially in lateral view, separated from clypeus
by shallow clypeal sulcus. Inner orbits almost parallel
(Fig. 2B). Length of malar space 1.0-1.1 X as long as
basal mandibular width. POL 1.8-2.3 X as long as OD.
OOL 1.0-1.3 x as long as OD. POL 1.7-2.1 x as long as
OOL. Antenna with 22-25 flagellomeres. FL I 1.25-1.33
x as long as FL II. MP IV 1.25-1.33 x as long as MP V.

Mesosoma. Lateral aspect of pronotum rugulose ante-
riorly. Mesoscutum finely and sparsely punctate (separat-
ed by ca. 1.5-3.0 x their diameter) (Fig. 2C). Scutellum
finely and sparsely punctate (separated by ca. 1.5-2.5
x their diameter) (Fig. 2C). Anterior and lower parts of
mesopleuron coarsely and sparsely punctate. Sternaulus
weakly impressed. Propodeum rounded in lateral view,
without rugae (Fig. 2D), without carinae except for ante-
rior part of pleural carina. Fore wing length 3.8-6.5 mm.
Nervellus intercepted below middle. Hind femur 4.22—
4.5 x as long as maximum depth in lateral view. Hind fe-
mur 8.0-8.5 x as long as maximum depth in lateral view.
Ratio of length of hind first to fifth tarsomeres 1.0: 0.6:
0.4-0.5: 0.2-0.3: 0.3.

Metasoma. T 1 rectangular in dorsal view (Fig. 9F),
1.0-1.2 x as long as maximum width, rugulose laterally.
Latero-median carina present basal ca. 0.5 of T I. T II
0.66-0.88 x as long as maximum width, striate anteriorly
and strigose laterally.
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Coloration (Fig. 2A-D). Body (excluding wings and
legs) black. Face sometimes with a small yellow or brown
median spot. Palpi, tegula and upper part of mesepister-
num yellow. Mandible yellow, except for apex and base.
Lateral aspect of pronotum with a yellow spot posteriorly.
Subtegular ridge tinged with yellow anteriorly. Scutellum
with a yellow spot apically. Wings hyaline. Veins and
pterostigma brown to blackish-brown except for yellow-
ish-brown wing base. Legs orange. Apex of fore coxa and
apex of hind femur tinged with black. Trochanters and
trochantelli yellow. Hind tibia and tarsomeres black. Base
of hind tibia tinged with white.

Male (n = 71). Similar to female. Inner orbits weak-
ly divergent downward (Fig. 2F). Length of malar space
0.83—1.0 x as long as basal mandibular width.

Coloration (Fig. 2E, F). Body (excluding wings and
legs) black. Clypeus, palpi, face, ventral surface of an-
tenna, malar space, propleuron, epicnemium, tegula,
subtegular ridge and mesepisternum yellow. Gena tinged
with yellow ventrally. Mandible yellow, except for apex.
Lateral aspect of pronotum with a yellow spot ventral-
ly and posteriorly. Mesoscutum with yellow shoulder
marks. Mesopleuron with a yellow marking ventrally.
Scutellum with a yellow spot apically. T IIl and T IV each
with a pair of yellow spots anteriorly (sometimes these
spots united into a single spot). Wings hyaline. Veins and
pterostigma brown to blackish-brown except for yellow-
ish-brown wing base. Legs yellow. Fore and mid femora,
tibiae and tarsi orange. Hind coxa with a blackish-brown
stripe dorsally. Hind femur brown to blackish-brown.
Base of hind trochantellus tinged with blackish-brown.
Hind tibia and tarsomeres black. Base of hind tibia tinged
with whitish-yellow.

Distribution. Japan (Hokkaido, Honshu, Shikoku, and
Kyushu). Outside Japan, this species is widely distributed
in Palearctic region (Yu et al. 2016).

Bionomics. Host unknown in Japan. Outside of Japan,
the following three hoverfly species have been recorded
as hosts: Eupeodes lapponicus (Zetterstedt, 1838); Neoc-
nemodon fulvimanus (Zetterstedt, 1843); Sphaerophoria
scripta (Linnaeus, 1758) (Yu et al. 2016). Anthonomus
pomorum (Linnaeus, 1758) and Loxostege sticticalis
(Linnaeus, 1761) have also been recorded as hosts (Yu
et al. 2016), but are considered doubtful records. Most
adults were collected from various open habitats (e.g.,
grasslands, meadows and paddy fields).

Remarks. This is the first record of this species from
Japan. This species resembles W. flavolineatus, but can be
distinguished from the latter by the following combina-
tion of character states: face entirely black or black with a
small yellow or brown median spot in females (black with
a large yellow median spot in females of W. flavolineatus);
pronotum black with yellow ventral corner in males (black
with yellow ventral and hind parts in males of W. flavolin-
eatus); yellow shoulder marks absent in females (present
in females of W. flavolineatus); mesopleuron with a yellow
marking ventrally in males (with a large yellow marking;
it is enlarged anteriorly in males of W. flavolineatus).
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Woldstedtius citropectoralis (Schmiedeknecht, 1926)

Bassus abdominator Bridgman, 1886: 336. Name preoccupied.
Homocidus citropectoralis Schmiedeknecht, 1926: 3412.

Material examined. No specimens available.
Distribution. Japan (Kunashiri Is.). Outside Japan,
this species is widely distributed in Holarctic region (Yu
et al. 2016).
Remarks. This species was recorded from Japan by
Manukyan (2007), but no additional specimens were
found in this study.

Woldstedtius flavolineatus (Gravenhorst, 1829)

Remarks. This species is divided into two subspecies,
W. flavolineatus flavolineatus and W. f. nigroscutella-
tus (Habermehl, 1925). The latter subspecies has been
recorded from Germany and Netherlands (Habermehl
1925; Teunissen 1948). Klopfstein (2014) noted this sub-
species could not be examined by her because type spec-
imens were not available. Judging from the original de-
scription of the latter (Habermehl 1925), this subspecies
could readily be synonymized under the former.

Woldstedtius flavolineatus flavolineatus (Gravenhorst,
1829)
Figs 3A-F, 9G

Bassus flavolineatus Gravenhorst, 1829: 337.

Homocidus flavolineatus Uchida, 1957: 251.

Bassus interruptus Holmgren, 1858: 359. Synonymized by Thomson
(1890).

Bassus bimaculatus Holmgren, 1858: 360. Synonymized by Thomson
(1890).

Bassus agilis Cresson, 1868: 111. Synonymized by Dasch (1964).

Bassus frontalis Cresson, 1868: 111. Synonymized by Dasch (1964).

Mesoleius junctus Provancher, 1883: 10. Synonymized by Dasch (1964).

Materials examined. Italy: 1 F Sud-tirol, Coltina d’Am-
pezzo, 29 Jul 1933, E. Bauer leg. (ZSM). Bulgaria: | M
Vitoscha, 24 Jul 1966 (ZSM).

Diagnosis. Body weakly polished. Inner orbits almost
parallel in females, weakly divergent downward in males.
Antenna with 22-24 flagellomeres in females, 22-25 in
males. Propodeum without rugae (Fig. 3D), without ca-
rinae except for anterior part of pleural carina. T I en-
tirely coriaceous, rectangular in dorsal view (Fig. 9G).
Latero-median carina of T I present basal ca. 0.5 of T .
Face black with a large yellow median spot in females
(Fig. 3B), entirely yellow in males (Fig. 3F). Lateral as-
pect of pronotum black with ventral and posterior yellow
spots in females (Fig. 3A), black with yellow ventral and
posterior areas in males (Fig. 3E). Mesopleuron entire-
ly black in females (Fig. 3A), black with a large yellow
marking, it enlarged anteriorly in males (Fig. 3E). Shoul-

der marks of mesoscutum yellow in both sexes (Fig. 3C,
E). Scutellum black with an apical yellow spot in both
sexes (Fig. 3C). Hind coxa entirely orange in females
(Fig. 3A), yellow with brown base in males (Fig. 3E).
Hind trochanter yellow in females (Fig. 3A), yellow with
a brown dorsal spot in males (Fig. 3E). Metasoma entire-
ly black in females, bases of T III and T IV each with a
transverse yellow band in males.

Distribution. Japan (Hokkaido, Honshu, Shikoku, and
Kyushu). Outside Japan, this species is widely distributed
in Holarctic, Oriental, Oceanic, and Neotropical region
(Yu et al. 2016).

Bionomics. In Japan, one hover fly species, Episyr-
phus balteatus (De Geer, 1776) is recorded as a host
(Uchida 1957).

Remarks. No additional specimen of this species from
Japan was found in this study. Some or all previous re-
cords of this species from Japan may be based on mis-
identification of W. biguttatus.

Woldstedtius karafutensis (Uchida, 1957)
Figs 4A-F, 9H

Homocidus karafutensis Uchida, 1957: 252.

Materials examined. Type series: RUSSIA: 1 F (holo-
type), Sakhalin Is., Tarandomari, 25 Jul 1934, C. Wata-
nabe & T. Inoue leg. (SEHU); JAPAN: [Hokkaido] 1
F (paratype), Hokkaido, Sapporo, 6 Jul 1954, Townes
family leg. (SEHU). Non-types: JAPAN: [Honshu] 1 F,
Fukushima Pref., Showa Vil., Mt. Hakase, 24 Aug—19
Sep 1998, T. Muroi leg. (MT) (MU); 1 F, Yamagata
Pref., Mamurogawa Town, Azusayama, 5 Sep 2009, Y.
Matsubara & K. Fukuda leg. (MT) (KPMNH); 2 F, Shi-
zuoka Pref., Shizuoka City, Umegashima, 3 Jun—16 Jul
2001, T. Sugiyama leg. (MT) (MU); 2 F, ditto, 17 Jul-5
Aug 2001, T. Sugiyama leg. (MT) (MU); 1 M, Shizuoka
Pref., Honkawane Town, Yamainudan, 14 Jun 2008, K.
Watanabe leg. (KPMNH); 2 F, Gifu Pref., Kani City, Kat-
abira, 8-14 May 2004, K. Yamagishi leg. (MT) (MU); 1
F, Toyama Pref., Nanto City, Togamura, Kamimomose,
4-11 Aug 2009, M. Watanabe leg. (MT) (KPMNH); 1 F,
Ishikawa Pref., Kaga City, Mt. Kariyasuyama, 7—18 Jul
2002, K. Esaki leg. (MT) (TMNH); 1 F, Ishikawa Pref.,
Hakusan City, Sannomiya, 6—-18 Sep 2009, H. Fukutomi
leg. MT) (MU); 1 M, Ishikawa Pref., Hakusan City,
Togadani, 18 May—4 Jun 2010, H. Fukutomi leg. (MT)
(MU); 1 F, Hyogo Pref., Kami Town, Ojiro-ku, Niiya,
Mikata-kogen, 26 Jun—18 Jul 2011, S. Fujie leg. (MT)
(KPMNH).

Description. Female (n = 14). Body length 4.1—
6.0 mm, polished, coriaceous, covered with silver setae.

Head 0.5 x as long as wide. Clypeus 2.1-2.4 x as broad
as high, flat in lateral view. Face 1.88-2.2 x as broad as high,
densely punctate, convex medially in lateral view, separated
from clypeus by shallow clypeal sulcus. Inner orbits almost
parallel (Fig. 4B). Length of malar space 1.1-1.15x as long
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Figure 3. Woldstedtius flavolineatus flavolineatus (Gravenhorst, 1829) (A-D. female; E, F. male) — A, E. Habitus; B, F. Head,

\ "\

frontal view; C. Mesonotum, dorsal view; D. Propodeum, dorsal view.

as basal mandibular width. POL 2.0-2.1 x as long as OD.
OOL 1.0-1.2 x as long as OD. POL 2.0-2.2 x as long as
OOL. Antenna with 20-21 flagellomeres. FL I 1.15-1.35 x
as long as FL II. MP IV 1.45-1.66 x as long as MP V.
Mesosoma. Lateral aspect of pronotum rugulose an-
teriorly. Mesoscutum densely punctate (separated by ca.
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0.5-1.0 x their diameter) (Fig. 4C). Scutellum finely and
sparsely punctate (separated by ca. 1.5-2.0 x their diam-
eter). Lower part of mesopleuron coarsely and sparsely
punctate. Sternaulus indistinct. Propodeum without rugae
and carinae (Fig. 4D), rounded in lateral view. Fore wing
length 4.0-5.0 mm. Nervellus intercepted below middle.



Dtsch. Entomol. Z. 69 (1) 2022, 45-64 55

Figure 4. Woldstedtius karafutensis (Uchida, 1957) (A-D. female; E, F. male) — A, E. Habitus; B, F. Head, frontal view;
C. Mesonotum, dorsal view; D. Propodeum, dorsal view.
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Hind femur 3.75-4.0 x as long as maximum depth in
lateral view. Hind tibia 8.0-9.5 x as long as maximum
depth in lateral view. Ratio of length of hind first to fifth
tarsomeres 1.0: 0.6: 0.5: 0.3: 0.25-0.3.

Metasoma. T 1 square in dorsal view (Fig. 9H), 1.0—
1.1 x as long as maximum width, rugulose laterally. Late-
ro-median carina present basal ca. 0.3 of T I (Fig. 9H). T
I 0.86—1.0 x as long as maximum width, strigose except
for posterior margin smooth.

Coloration (Fig. 4A-D). Body (excluding wings and
legs) black to blackish-brown. Face with a large white
median spot (this spot connected with white clypeus).
Clypeus, palpi, tegula, subtegular ridge, upper mesepis-
ternum and scutellum white. Mandible white, except for
apex and base. Lateral aspect of pronotum with a white
spot posteriorly. Antenna brown. Veins and pterostigma
yellowish-brown to brown. Legs whitish-yellow. Hind
coxa with a dorsal blackish-brown stripe. Hind femur
brown. Hind tibia and tarsomere black. Base of hind tibia
tinged with white.

Male (n = 2). Similar to female. Inner orbits weakly
divergent downward (Fig. 4F).

Coloration (Fig. 4E, F). Body (excluding wings and
legs) black to blackish-brown. Clypeus, palpi, face, ven-
tral surface of antenna, malar space, propleuron, epic-
nemium, mesosternum, tegula, subtegular ridge, upper
mesepisternum and scutellum white. Gena tinged with
white ventrally. Mandible white except for apex. Later-
al aspect of pronotum tinged with white ventrally and
posteriorly. Mesoscutum with white shoulder marks.
Mesopleuron with a large white marking; it is enlarged
anteriorly. Wings hyaline. Veins and pterostigma yellow-
ish-brown to brown. Legs white. Fore and mid tarsi, apex
of hind trochantellus, base and apex of hind femur and
hind tarsomeres brown. Hind coxa with a dorsal brown
stripe. Hind tibia tinged with brown.

Distribution. Japan (Hokkaido and Honshu). Outside
Japan, this species has been recorded from Russia and
South Korea (Balueva and Lee 2016 and Yu et al. 2016).

Bionomics. Host unknown.

Remarks. This is the first record of this species from
Honshu.

Woldstedtius kuroashii (Uchida, 1957)
Figs 5A-F, 9B, I

Homocidus flavolineatus var. kuroashii Uchida, 1957: 251.

Syrphoctonus holarcticus Diller, 1969: 548. Syn. nov.

Materials examined. Type series: JAPAN: [Honshu]
1 F (holotype of H. flavolineatus var. kuroashii), Naga-
no Pref., Mt. Norikura, 30 Jul 1954, Townes family leg.
(AEIC). GERMANY: 1 F (paratype of S. holarcticus),
Ober-Bayern, Garmisch, 21 Jul 1926, E. Bauer leg.
(ZSM). Non-types: JAPAN: [Hokkaido] 4 F, Hokkai-
do, Hidaka Town, Uenzaru-gawa, 10 Jul-1 Aug 2007,
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A. Ueda leg. (MT) (KPMNH); 1 M, Hokkaido, Sapporo
City, Mt. Soranumadake, 14 Jun—4 Jul 2007, A. Ueda leg.
(MT) (KPMNH); 1 F, Hokkaido, Kamikawa Town, Gin-
sendai, 1 Aug 2021, K. Watanabe leg. (TMNH). [Honshu]
1 F, Fukushima Pref., Kitakata City, Yamato, Zouriduka—
Mt. Tide, 11 Jul 2013, K. Yoshiga leg. (KPMNH); 1 M,
Tochigi Pref., Kuriyama Vil., Yamato, Kinunuma, 1-14
Jul 2004, H. Makihara leg. (MT) (KPMNH); 3 F, Gun-
ma Pref., Tsumagoi Vil., Kanbara, Takaminekogen, 3 Sep
2015, K. Watanabe leg. (KPMNH); 1 M, Niigata Pref.,
Nagaoka City, Suyoshi, Mt. Nokogiriyama, 7 Jun 2014,
S. Shimizu leg. (KPMNH); 1 F, Tokyo, Chiyoda, Impe-
rial Palace, Fukiagegyoen, Otakinagare, 14-26 Apr 2011
(MT) (NSMT); 2 M, Tokyo, Ome City, Mt. Mitakesan,
1 Jun 2008, M. Gunji leg. (KPMNH); 1 M, Kanagawa
Pref., Fujino Town, Mt. Jinbayama, 7 Jun 2008, K. Wata-
nabe leg. (KPMNH); 1 M, Kanagawa Pref., Hadano City,
Chimura, Mt. Zukkoyama, 16 Apr 2017, K. Watanabe
leg. (KPMNH); 1 M, Kanagawa Pref., Hakone Town, Mt.
Kamiyama, 21 Jun 2010, M. Takakuwa leg. (KPMNH);
1 M, Kanagawa Pref., Yamakita Town, Mt. Komotsuru-
shiyama, 23 Jul 2014, T. Taniwaki leg. (KPMNH); 1 M,
Kanagawa Pref., Yamakita Town, Mt. Hinokiboramaru,
17 Jul 2014, T. Taniwaki leg. (KPMNH); 1 F, Yamanashi
Pref., Fujiyoshida City, Takizawarindo, 7-11 Sep 2017
A. Owaki leg. (MT) (KPMNH); | F, Yamanashi Pref.,
Narusawa Vil., Fujirindo, 5 Sep 2015 K. Watanabe leg.
(KPMNH); 1 F, Shizuoka Pref., Shizuoka City, Mt.
Tyausudake, 28 Jul 1970, H. Takizawa leg. (SEHU); 1 F,
Shizuoka Pref., Honkawane Town, Yamainudan, 14 Jun
2008, K. Watanabe leg. (KPMNH); 6 M, ditto, 14 Jun
2008, K. Watanabe leg. (KPMNH); 1 M, Gifu Pref., Kani
City, Katabira, 17-23 Apr 2004, K. Ito leg. (MT) (MU);
2 F, Nagano Pref., Otaki Vil., Mt. Ontakesan, Tanohara,
8 Aug 2007, K. Watanabe leg. (KPMNH); 1 M, Naga-
no Pref., Otaki Vil.,, Mt. Ontakesan, Hakkaisan, 6 Aug
2010, K. Watanabe leg. (TMNH); 1 F, ditto, 7 Aug 2010,
K. Watanabe leg. (TMNH); 1 F, ditto, 5-9 Aug 2010,
K. Watanabe leg. (MT) (KPMNH); 7 M, ditto, 5-9 Aug
2010, K. Watanabe leg. (MT) (KPMNH); | F, Toyama
Pref., Toyama City, Inonedani, 21-28 Jul 2009, M. Wata-
nabe leg. (MT) (KPMNH); 1 F, ditto, 11-16 Aug 2009,
M. Watanabe leg. (MT) (KPMNH); 1 F, ditto, 1-8 Sep
2009, M. Watanabe leg. (MT) (KPMNH); 1 F, ditto, 8—15
Sep 2009, M. Watanabe leg. (MT) (KPMNH); 6 F, ditto,
15-22 Sep 2009, M. Watanabe leg. (MT) (KPMNH); 1 F,
Toyama Pref., Toyama City, Jurodani, 11-16 Aug 2009,
M. Watanabe leg. (MT) (KPMNH); 1 M, Ishikawa Pref.,
Hakusan City, Sannomiya, 15 Oct—6 Nov 2009, H. Fuku-
tomi leg. (MT) (MU); 1 F, Ishikawa Pref., Hakusan City,
Yawata, 7-24 Oct 2009, H. Fukutomi leg. (MT) (MU); 1
M, Fukui Pref., Ikeda Town, Mizuumi, Mt. Hekosan, 18
Jun 2016, S. Shimizu leg. (KPMNH); 1 F, Hyogo Pref.,
Sasayama City, Mt. Koganegadake, 14 May 2014, Y.
Ueyama leg. (KPMNH)

Description. Female (n = 33). Body length 5.5-
8.5 mm, polished, coriaceous. covered with silver setae.
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Figure 5. Woldstedtius kuroashii (Uchida, 1957) (A-D. female; E, F. male) — A, E. Habitus; B, F. Head, frontal view; C. Mesono-
tum, dorsal view; D. Propodeum, dorsal view.
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Head 0.5-0.53 x as long as wide. Clypeus 2.0-2.3 x as
broad as high, convex basally in lateral view. Face 2.2—
2.3 x as broad as high, densely punctate, convex medially
in lateral view (Fig. 9B), separated from clypeus by shal-
low clypeal sulcus. Inner orbits almost parallel (Fig. 5B).
Length of malar space 1.0—1.2 x as long as basal mandib-
ular width. POL 2.16-2.3 x as long as OD. OOL 1.0-1.38
x as long as OD. POL 1.86-2.1 x as long as OOL. Anten-
na with 23-25 flagellomeres. FL T 1.25-1.3 x as long as
FLII. MPIV 1.2-1.29 x as long as MP V.

Mesosoma. Lateral aspect of pronotum rugulose or rare-
ly strigose anteriorly. Mesoscutum finely and densely punc-
tate (separated by ca. 1.0 x their diameter) (Fig. 5C). Scute-
llum finely and sparsely punctate (separated by ca. 1.5-2.5
x their diameter) (Fig. 5C). Mesopleuron coarsely and
sparsely punctate except for speculum. Sternaulus weak-
ly impressed. Propodeum rounded in lateral view, without
rugae (Fig. 5D), without carinae except for anterior part of
pleural carina. Fore wing length 5.8-6.9 mm. Nervellus
intercepted below middle. Hind femur 4.0-4.5 X as long
as maximum depth in lateral view. Hind tibia 7.8-8.4 x as
long as maximum depth in lateral view. Ratio of length of
hind first to fifth tarsomeres 1.0: 0.6: 0.4-0.5: 0.3: 0.2-0.3.

Metasoma. T 1 rectangular in dorsal view (Fig. 91),
1.1-1.25 % as long as maximum width, rugulose later-
ally. Latero-median carina present on basal ca. 0.5 of T
I (Fig. 91). T II 0.65-0.8 % as long as maximum width,
striate anteriorly and strigose laterally.

Coloration (Fig. SA-D). Body (excluding wings and
legs) black. Face with a large whitish-yellow median
spot (this spot rarely obscured). Palpi, tegula, subtegular
ridge and mesepisternum yellow. Mandible whitish-yel-
low except for apex and base. Lateral aspect of pronotum
with a whitish-yellow spot posteriorly. Mesoscutum with
whitish-yellow shoulder marks (these marks rarely disap-
peared). Scutellum with a whitish-yellow spot apically.
Veins and pterostigma brown to blackish-brown except
for yellow wing base. Legs blackish-brown to black.
Apex of fore coxa and base of hind tibia tinged with
white. Trochanters and trochantelli white. Femora, fore
and mid tibiae and tarsi sometimes (including paratype
of W. holarcticus) orange to brown. Fore and mid cox-
ae each with a white stripe dorsally (this stripe often ob-
scured). Base of hind femur tinged with reddish-brown.

Male (n = 26). Similar to female. Inner orbits weak-
ly divergent downward (Fig. 5F). Antenna with 22-25
flagellomeres. Punctures on mesoscutum weaker than
female. T 1 1.14-1.26 x as long as maximum width. T II
0.83-0.93 x as long as maximum width.

Coloration (Fig. SE, F). Body (excluding wings and
legs) black. Clypeus, palpi, face, ventral surface of anten-
na, malar space, propleuron, epicnemium, mesosternum,
tegula, subtegular ridge and mesepisternum whitish-yel-
low. Gena tinged with whitish-yellow ventrally. Man-
dible whitish-yellow, except for apex. Lateral aspect of
pronotum tinged with whitish-yellow ventrally and poste-
riorly. Mesopleuron with a large whitish-yellow marking,
it enlarged anteriorly. Scutellum with a whitish-yellow
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spot apically. T III with a pair of whitish-yellow spots an-
teriorly (sometimes these spots united into a single spot).
T IV and T V each with a transverse whitish-yellow band
anteriorly. Wings hyaline. Veins and pterostigma brown
to blackish-brown except for yellow wing base. Legs yel-
low to yellowish-brown. Hind coxa and trochanter each
with a dorsal blackish-brown stripe. Hind trochantellus
and tibia tinged with blackish-brown.

Distribution. Japan (Hokkaido and Honshu). Outside
Japan, this species is widely distributed in the Holarctic
and Oriental regions (Yu et al. 2016).

Bionomics. Host unknown. Most adults were collect-
ed from the treetops of broad-leaved trees.

Remarks. This is the first record of this species
from Hokkaido.

Woldstedtius punctatus sp. nov.
http://zoobank.org/4934EAC1-4504-45A8-9848-B1F7BF26301B
Figs 6A—F, 9J

Type series. Holotype: F, Japan, Honshu, Kanagawa Pref.,
Nakai Town, Zoushiki, 16 Apr 2019, K. Watanabe leg.
(KPMNH). Paratypes: Japan: [Honshu] 1 M, Niigata Pref.,
Nagaoka City, Joganji Town, Mt. Happoudai, 24 May
2014, S. Shimizu leg. (KPMNH); 1 M, Saitama Pref., Ura-
wa City, Tajima, 21 Apr 1999, T. Nambu leg. (KPMNH); 1
F, Kanagawa Pref., Kamakura City, Nikaidou, Zuisenji, 24
Apr 1955, H. Nagase leg. (KPMNH); 1 M, Kanagawa Pref.,
Oiso Town, Koma, Komayama, 16 Apr 2016, K. Watanabe
leg. (KPMNH); 1 F, Kanagawa Pref., Mt. Hinokiborama-
ru, 16 May 2013, (FIT) (KPMNH); 1 M, Kanagawa Pref.,
Mt. Komotsurushiyama, 16 Jun 2013, (FIT) (KPMNH); 1
F, Kanagawa Pref., Yamakita Town, Nakagawa, Mt. Hi-
nokiboramaru, 16 Jun 2015, K. Watanabe leg. (KPMNH);
1 F, Nagano Pref., Otaki Vil., Ontakekyuukamura, § Jul
2011, M. Ito leg. (LT) (TMNH); 5 M, Fukui Pref., Ikeda
Town, Mizuumi, Mt. Hekosan, 18 Jun 2016, S. Shimizu
leg. (KPMNH); 2 M, ditto, 18 Jun 2016, T. Tokuhira leg.
(TMNH); 1 F, Osaka Pref., Higashiosaka City, Hirao-
ka-park, 19 Apr 2020, Y. Yamamoto leg. (KPMNH).

Description. Female (n=6). Body length 7.5-10.7 (HT:
7.5) mm, polished, coriaceous, covered with silver setae.

Head 0.5-0.53 (HT: 0.5) x as long as wide. Clypeus
1.9-2.0 (HT: 1.92) x as broad as high, slightly convex
basally in lateral view. Face 2.3-2.5 (HT: 2.4) x as broad
as high, densely punctate, convex medially in lateral view
and separated from clypeus by shallow clypeal sulcus.
Inner orbits almost parallel (Fig. 6B). Length of malar
space 1.0-1.2 (HT: 1.1) x as long as basal mandibular
width. POL 2.1-2.3 (HT: 2.1) x as long as OD. OOL
0.88—-1.0 (HT: 1.0) x as long as OD. POL 2.1-2.5 (HT:
2.3) x as long as OOL. Antenna with 23-25 (HT: 24) flag-
ellomeres. FL I 1.3—1.4 (HT: 1.3) x as long as FL II. MP
IV 1.25-1.5 (HT: 1.25) x as long as MP V.

Mesosoma. Lateral aspect of pronotum strigose anteri-
orly. Mesoscutum finely and densely punctate (separated
by ca. 1.0 x their diameter) (Fig. 6C). Scutellum coarse-
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Figure 6. Woldstedtius punctatus sp. nov. (A-D. female, holotype; E, F. male, paratype) — A, E. Habitus; B, F. Head, frontal view;
C. Mesonotum, dorsal view; D. Propodeum, dorsal view.
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ly and densely punctate (separated by ca. 0.8—1.3 x their
diameter) (Fig. 6C). Mesopleuron coarsely and sparsely
punctate except for speculum. Sternaulus weakly im-
pressed. Propodeum rounded in lateral view, rugulose (Fig.
6D), without carinae except for pleural carina. Fore wing
length 6.9-8.9 (HT: 7.0) mm. Nervellus intercepted below
middle. Hind femur 4.25-4.5 (HT: 4.25) x as long as max-
imum depth in lateral view. Hind tibia 7.1-7.7 (HT: 7.1) x
as long as maximum depth in lateral view. Ratio of length
of hind first to fifth tarsomeres 1.0: 0.6: 0.4: 0.25: 0.3.

Metasoma. T 1 rectangular in dorsal view (Fig. 9J),
1.2-1.26 (HT: 1.25) x as long as maximum width, ru-
gulose laterally. Latero-median carina present basal ca.
0.5 of TI (Fig. 9J). T1I 0.6-0.75 (HT: 0.6) x as long as
maximum width, strigose anteriorly and laterally.

Coloration (Fig. 6A-D). Body (excluding wings and
legs) black. Sometimes face with a small brown spot me-
dially. Palpi and upper mesepisternum yellow. Mandible
yellowish-brown except for apex and base. Lateral aspect
of pronotum with a yellow spot posteriorly. Mesoscutum
with small yellow shoulder marks. Tegula tinged with
yellow anteriorly. Wings hyaline. Veins and pterostig-
ma blackish-brown except for yellowish-brown wing
base. Legs black. Apex of fore and mid trochanters, base
of fore trochantellus and base of hind tibia tinged with
white. Fore and mid femora, tibiae and tarsi orange. Apex
of hind trochantellus and base of hind femur tinged with
reddish-brown.

Male (n = 11). Similar to female. Body length (exclud-
ing antennae) 5.5-9.8 mm. Length of malar space 0.9-1.1
x as long as basal mandibular width. Inner orbits weakly di-
vergent downward (Fig. 6F). Fore wing length 5.0-8.0 mm.

Coloration (Fig. 6E, F). Body (excluding wings and
legs) black. Face with a large whitish-yellow spot me-
dially and whitish-yellow longitudinal stripes along in-
ner orbits. Clypeus, palpi, malar space, ventral surface
of antenna and mesepisternum whitish-yellow. Mandible
whitish-yellow except for apex. Lateral aspect of prono-
tum with a whitish-yellow spot posteriorly. Mesoscutum
with whitish-yellow shoulder marks. Tegula tinged with
whitish-yellow anteriorly. Subtegular ridge brown. Epic-
nemium with a small whitish-yellow spot. Wings hyaline.
Veins and pterostigma brown to blackish-brown except
for yellowish-brown wing base. Legs whitish-yellow to
yellow. Fore and mid coxae tinged with black basally.
Hind coxa, tibia and tarsomeres black. Hind trochanter,
trochantellus, apex of hind femur and base of hind tibia
tinged with white. Hind femur brown.

Distribution. Japan (Honshu).

Bionomics. Host unknown. Most adults were collect-
ed in broad-leaved forests of mountainous regions. One
paratype collected from the Nagano Prefecture was col-
lected by light trap.

Etymology. The species name refers to the scutellum
having coarse punctures.

Remarks. This species can be easily distinguished
from any other species by the entirely black scutellum
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and the coarse and dense punctures on scutellum (sepa-
rated by ca. 0.8—1.3 x their diameter).

Woldstedtius takagii (Uchida, 1957)
Figs 7A-D, 9C, D, K

Homocidus yokohamensis var. takagii Uchida, 1957: 251

Materials examined. Type series: JAPAN: [Hokkai-
do] 1 F (holotype), Hokkaido, Sapporo, 15 Jul 1955, S.
Takagi leg. (SEHU). Non-types: JAPAN: [Honshu] 1 F,
Yamanashi Pref., Koshu City, Mt. Daibosatsu, Kaminik-
kawa-toge, 16 Jun 2007, K. Watanabe leg. (KPMNH); 1
F, Toyama Pref., Nanto City, Togamura, Kamimomose,
25 Aug—1 Sep 2009, M. Watanabe leg. (MT) (KPMNH).

Description. Female (n = 3). Body length 7.7-
7.9 mm, polished, coriaceous, covered with silver setae.

Head 0.47-0.52 x as long as wide. Clypeus 1.78-2.0
x as broad as high, convex basally in lateral view. Face
2.6-2.9 x as broad as high, densely punctate, convex me-
dially in lateral view, separated from clypeus by shallow
clypeal sulcus. Inner orbits strongly divergent downward
(Figs 7B, 9C). Length of malar space 1.0-1.1 X as long
as basal mandibular width. POL 2.0-2.15 x as long as
OD. OOL 1.05-1.25 x as long as OD. POL 1.8-1.9 x
as long as OOL. Antenna with 25-26 flagellomeres. FL
[ 1.2-1.33 x as long as FL II. MP IV 1.25-1.4 X as long
as MP V.

Mesosoma. Lateral aspect of pronotum strigose ante-
riorly. Mesoscutum finely and densely punctate (separat-
ed by ca. 0.8-1.0 x their diameter) (Fig. 7C). Scutellum
finely and densely punctate (separated by ca. 0.8—1.0 x
their diameter) (Fig. 7C). Mesopleuron coarsely and
densely punctate except for the areas on and below spec-
ulum. Sternaulus weakly impressed. Propodeum weakly
protruded basal 0.2 in lateral view (Fig. 9D), rugulose
(Fig. 7D), without carinae except for pleural carina. Fore
wing length 6.5-7.4 mm. Nervellus intercepted below
middle. Hind femur 4.2—4.3 x as long as maximum depth
in lateral view. Hind tibia 7.5 % as long as maximum
depth in lateral view. Ratio of length of hind first to fifth
tarsomeres 1.0: 0.6-0.7: 0.4: 0.2-0.3: 0.3.

Metasoma. T 1 nearly square in dorsal view (Fig.9K),
0.95-1.05 x as long as maximum width, rugulose later-
ally. Latero-median carina present basal ca. 0.5 of T I
(Fig.9K). T II 0.65-0.75 x as long as maximum width,
striate anteriorly.

Coloration (Fig. TA-D). Body (excluding wings and
legs) black. Face with a large yellow spot medially (this
spot sometimes obscured). Palpi, tegula and mesepisternum
yellow (mesepisternum sometimes darkened ventrally).
Mandible yellow except for apex and base. Lateral aspect of
pronotum with a yellow spot posteriorly. Scutellum with a
yellow spot apically. Subtegular ridge often tinged with yel-
low. Wings hyaline. Veins and pterostigma blackish-brown
except for yellowish-brown wing base. Legs yellow to
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Figure 7. Woldstedtius takagii (Uchida, 1957) (A-D. female) — A. Habitus; B. Head, frontal view; C. Mesonotum, dorsal view;

D. Propodeum, dorsal view.

brown. Fore and mid trochanters often tinged with black.
Coxae, hind trochanter, hind tibia and hind tarsomeres
black. Hind trochantellus and femur reddish-brown to
blackish-brown. Base of hind tibia tinged with white.

Male. Unknown.

Distribution. Japan (Hokkaido and Honshu).

Bionomics. Host unknown. Adults were collected in
broad-leaved forests of mountainous regions.

Remarks. This species resembles W. kuroashii, but
can be distinguished from the latter by the following
combination of character states in females: inner orbits
divergent downward (almost parallel in W. kuroashii);
propodeum weakly protruded basal 0.2 in lateral view
(rounded in W. kuroashii); yellow shoulder marks of me-
soscutum absent (present in W. kuroashii).

Woldstedtius yokohamensis (Uchida, 1930)
Fig. 8A-D

Homocidus yokohamensis Uchida, 1930: 258

Materials examined. Type series: JAPAN: [Honshu] 1 F
(holotype), Yokohama, 26 Apr 1928, K. Sato leg. (SEHU).

Description. Female (n = 1: holotype). Body length
9.1 mm, polished, coriaceous, covered with silver setae.

Head 0.5 x as long as wide. Clypeus 2.0 X as broad as
high, convex basally in lateral view. Face 2.0 X as broad
as high, finely and densely punctate, convex medially in
lateral view, separated from clypeus by shallow clypeal
sulcus. Inner orbits almost parallel (Fig. 8B). Length of
malar space 1.1 x as long as basal mandibular width. POL
2.1 x as long as OD. OOL 1.25 x as long as OD. POL 2.0
x as long as OOL. Antenna with 26 flagellomeres. FL I
1.35 x as long as FL II. MP IV 1.33 x as long as MP V.

Mesosoma. Lateral aspect of pronotum strigose anteri-
orly. Mesoscutum finely and densely punctate (separated
by ca. 1.0 x their diameter) (Fig. 8C). Scutellum finely
and densely punctate (separated by ca. 1.0 x their diam-
eter). Mesopleuron finely rugulose and densely punctate
except for the areas on and below speculum. Sternaulus
very weakly impressed. Propodeum rounded in lateral
view, rugulose (Fig. 8D), without carinae except for pleu-
ral carina. Fore wing length 7.1 mm. Nervellus intercept-
ed below middle. Hind femur 4.4 x as long as maximum
depth in lateral view. Hind tibia 8.5 x as long as maxi-
mum depth in lateral view. Ratio of length of hind first to
fifth tarsomeres 1.0: 0.7: 0.4: 0.2: 0.26.
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A

Figure 8. Woldstedtius yokohamensis (Uchida, 1930) (A-D. female, holotype) — A. Habitus; B. Head, frontal view; C. Mesono-

tum, dorsal view; D. Propodeum, dorsal view.

Metasoma. T 1 rectangular in dorsal view, 1.3 x as long
as maximum width. Latero-median carina present basal
ca. 0.5 of TL T1II 0.72 x as long as maximum width,
striate anteriorly and strigose laterally.

Coloration (Fig. 8A-D). Body (excluding wings
and legs) black. Face with a pair of yellow spots
along inner orbits. Palpi, subtegular ridge and upper
mesepisternum yellow. Mandible yellow except for
apex. Lateral aspect of pronotum with a yellow spot
posteriorly. Mesoscutum with yellow shoulder marks.
Scutellum with a yellow spot apically. Wings hyaline.
Veins and pterostigma blackish-brown except for yel-
lowish-brown wing base. Legs black. Fore and mid
trochantelli, femora, tibiae and tarsi yellowish-brown
to brown. Apex of hind trochantellus and base of hind
femur tinged with reddish-brown. Base of hind tibia
tinged with brown.

Male. Unknown.

Distribution. Japan (Honshu). Outside Japan, this
species has been recorded from South Korea (Balueva
and Lee 2016).

Bionomics. Unknown.

Remarks. This species may be rare in Japan. We could
only examine the holotype. No additional specimen of
this species from Japan was found.
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Notes on the distribution and habitat of
Japanese Woldstedtius

In the Japanese Diplazontinae, the proportion of the
species with holarctic distribution shows a strong bias
by genus (e.g., 44% in Diplazon, 14% in Promethes
and 17% in Sussaba). Our findings revealed that 33%
(three of nine species) of Japanese Woldstedtius are also
distributed in the Holarctic region. In addition, given
that W. karafutensis and W. yokohamensis, which were
previously known only from Japan, have subsequently
been recorded in Korea by Balueva and Lee (2016), we
speculate that the currently known Japanese endemics,
namely, W. alpicola, W. punctatus, and W. takagii, may
also be distributed in other parts of the Eastern Palearc-
tic Region.

Woldstedtius biguttatus is the most commonly col-
lected species of Woldstedtius in Japan, and is typically
found in different types of open habitat (e.g., grass-
lands, meadows, and paddy fields). In contrast, those
species characterized by black coxae, namely, W. al-
picola, W. kuroashii, W. punctatus, and W. takagii, are
generally collected from the canopies of broad-leaved
trees, and compared with W. biguttatus, fewer speci-
mens of these species have been collected. We specu-
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1.0 mm (A-D)

1.0 mm (E—K)

Figure 9. Japanese Woldstedtius A, G. W. f. flavolineatus (Gravenhorst, 1829); B, I. W. kuroashii (Uchida, 1957); C, D, K. W. takagii
(Uchida, 1957); E. W. alpicola sp. nov.; F. W. biguttatus (Gravenhorst, 1829); H. W. karafutensis (Uchida, 1957); J. W. punctatus sp. nov.
(E, J. holotype; B, L. paratype) — A, B. head, lateral view; C. head, frontal view; D. propodeum, lateral view; E-K. T I, dorsal view.

late that these differences in habitat usage could be at-
tributable to the habitat requirements of the respective
host species.
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Abstract

Zorotypus juninensis Engel, 2000, was previously diagnosed based on the external morphology of female and male specimens
without description of the male copulatory organ, which is an important character for classification in Zoraptera. Based on a detailed
morphological study of the Zorotypus juninensis Engel, 2000 type collections deposited in the American Museum of Natural History
in New York, and based on the comparison with the holotype male of Centrozoros hamiltoni (New, 1978), we have determined that
these two species are conspecific. We therefore formally synonymize Zorotypus juninensis Engel, 2000, syn. nov. with Centrozoros
hamiltoni (New, 1978). Morphological characters and phylogenetic relationships of Centrozoros Kukalova-Peck & Peck, 1993 are

also discussed in this report.

Key Words

Neotropical region, Peru, Polyneoptera, synonymy, taxonomy

Introduction

Zoraptera is one of the smallest and least known of the
insect orders (Mashimo et al. 2014b). The extant diversity
of Zoraptera is much lower than that of almost all other
groups of Hexapoda, with only 44 described species
(Mashimo et al. 2014b; Choe 2018; Kocarek et al. 2020)
that are distributed mainly in tropical regions (Hubbard
1990; Choe 2018). Zoraptera show extreme uniformity in
general body morphology, and thishasled to the persistence
of a conservative classification of extant Zoraptera with
only a single nominotypical genus in a single family for
> 100 years (Mashimo et al. 2014b; Kocarek et al. 2020).
All known extant species were described within a single
genus, Zorotypus Silvestri, 1913 (Kocarek et al. 2020).
Kukalova-Peck and Peck (1993) were the first to propose
a classification of Zoraptera into seven genera based on
wing venation, and Chao and Chen (2000) subsequently
introduced a new genus, Formosozoros, based on a single

apomorphic species from Taiwan. Engel and Grimaldi
(2000) critically revised the supraspecific classification
of Zoraptera and concluded that the proposed generic
characters concerning wing venation are either
continuous across taxa or variable within a given species.
In contrast to the external uniformity in Zoraptera, there
are repeatedly documented conspicuous differences in
the reproductive system (Dallai et al. 2012, 2014, 2015).
These observations suggested the existence of deep
evolutionary lineages within Zoraptera, although at the
time, not enough information was available to reconstruct
the phylogeny (Kocarek et al. 2020).

Matsumura et al. (2020) and Kocarek et al. (2020) con-
ducted the first molecular phylogenetic studies using a
combination of nuclear and mitochondrial markers. Both
independent analyses revealed two major phylogenetic lin-
eages with maximal statistical support. These two lineages
were classified by Kocarek et al. (2020) as families (Zoro-
typidae Silvestri, 1913 and Spiralizoridae Kocarek, Horka
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& Kundrata, 2020), and each of them was divided into two
robustly supported subclades, i.e. subfamilies (Kocarek et
al. 2020). The recognition of two families and four subfam-
ilies is supported by synapomorphies in the structure and
shape of the male genitalia and other taxonomically valu-
able characters. Striking differences in the structure of male
genitalia within the recovered monophyletic clades illus-
trate deep divergences of these old evolutionary lineages.

The classification proposed by Kocarek et al. (2020)
comprises two families, four subfamilies, and nine genera,
and is based mainly on a molecular phylogenetic analysis in
combination with an analysis of the morphology of the male
reproductive system. Unfortunately, researchers described
some species based solely on immature or female speci-
mens or provided insufficient information on male genitalia
(Kocarek et al. 2020). Altogether, 9 species could not be
properly assigned to a supraspecific rank and therefore re-
main incertae sedis until males are described or molecular
phylogenetic studies are conducted. One of these species is
Zorotypus juninensis Engel, 2000, for which the original di-
agnosis was based on female and male specimens without
available information about the male reproductive system,
i.e., without information required for generic classification.

In this contribution, we present the results of morpho-
logical analysis of the type series of Zorotypus juninensis
Engel, 2000 which led to the clarification of the taxonom-
ical status of this species.

Materials and methods

The type specimens of Zorotypus juninensis Engel, 2000,
which were stored in 96% ethanol, were studied and photo-
graphed with a Leica Z16 APO macroscope equipped with
a CANON 6D Mark II camera; a slide-mounted type spec-
imen of Centrozoros hamiltoni (New, 1978) and genitalia
of Z. juninensis were observed and documented with an
Olympus CX41 microscope equipped with a Canon D1000
camera. Micrographs of 20 to 30 focal layers of the same
specimen were combined with Helicon Focus software
and finally processed with Adobe Photoshop CS6 Extend-
ed (version 13). Coiled flagella were measured with Corel
Draw software. For observation of genital armature, the
armature was placed in a 10% KOH solution at room tem-
perature for 1 h before it was washed with distilled water
and returned to 96% ethanol for observation and storage.

The classification and nomenclature are based on the
study by Kocarek et al. (2020); abdominal morphology
follows Mashimo et al. (2014a).

Total genomic DNA was isolated from the tissue of the
paratype female of Z. juninensis (AMNH: 12S00343398)
with courtesy of the museum. The isolation was performed
with a QIAamp DNA Micro Kit (QIAGEN, Hilden, Ger-
many) following the manufacturer’s protocol. The mito-
chondrial markers,16S rRNA and the cytochrome ¢ oxi-
dase subunit I (COI), and the nuclear marker, 18S rRNA,
were amplified by PCR with minor modification of previ-
ously reported thermal cycling conditions (Kocarek et al.
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2020). Partial segments of these markers were amplified
using the primers listed in Kocarek et al. (2020).

Depositories for type specimens are abbreviated as
follows: AMNH (American Museum of Natural History,
New York, USA); BMNH (The Natural History Museum,
London, United Kingdom); ZMH (Zoological Museum
Hamburg, Germany). Classification and nomenclature
follow Kocarek et al. (2020).

In addition to investigating the type material of
C. hamiltoni (New, 1978) and Z. juninensis Engel, 2000
(see the next section), we compared the material with the
following museum specimens of Centrozoros neotropicus
(Silvestri, 1916): COSTA RICA - 1 &; San José; 14 Nov
1935; leg. F. Nevermann; coll. ZMH; COSTA RICA - 1
Q; Farm Hamburg am Ravantazon; 4 Feb 1934; leg. F.
Nevermann; coll. ZMH.

Taxonomy

Centrozoros hamiltoni New, 1978
Figs 1,2

Zorotypus juninensis Engel, 2000 syn. nov.

Note. New 1978: 365-368 (description, illustration,
keyed); Hubbard 1990: 52 (catalog of world species); Choe
1989: 150 (distribution map); Choe 1992: 250 (distribution
map); Engel 2000: (description of Z. juninensis, syn.
nov.); Choe 2018: 200 (distribution); Mashimo et al.
2019: 753 (distribution); Matsumura et al. 2020: 352-357
(distribution, phylogenetic relationships); Kocarek et al.
2020: 11-12, 14-15 (male genitalia, classification).

Studied type material. Centrozoros hamiltoni (New,
1978) — Holotype: CoLOMBIA - 1 apterous J; nr. Purace,
Marenberg, Huila; 30 Mar 1976; leg. W.D. Hamilton; coll.
BMNH; Zorotypus juninensis Engel, 2000, syn. nov. —
Holotype: PERU - 1 apterous §; Agueas Mellizas, Estancia
Naranjal San Ramon, Dep. Junin; 1 500 m; July 1965;
leg. P. & B. Wygodzinsky; coll. AMNH: 12S00343397;
Paratypes: 1 apterous Q; 1 apterous &' same locality data
as in Holotype (AMNH: 1ZS00343398).

Diagnosis. Dark-brownish black Zoraptera, with
anterior regions of abdominal tergites darker than posterior
regions; antennal segment nine, and apex of segment eight
pale. Body length ranges from 2.9 to 3.6 mm; antennal
length ranges from 1.45 to 1.63 mm. Ventral side of
metafemur with row of 8 to 10 thickened setae situated
in the distal two-thirds of the femur; proximal third with
several (5-8) slender setae (Fig. 1A, B). Metafemur
of females with the same arrangement of setae with
less pronounced thickening. Abdominal tergites T5-T8
(Fig. 2A-D) each with a single posterior row of 10 to 14
setae and 1 or 2 more anterior setae near each lateral border.
Abdominal tergite T9 with group of 6 to 8 thickened setae
on each side of the midline (Fig. 2A, D). Tergite T10+11
membranous medially (Fig. 2A, C, D), with about 20
short setae each side of the midline and a median insert
bearing a short dorsally curved extension (mating hook).
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Figure 1. A. Hind legs of the paratype male of Zorotypus juninensis Engel, 2000 syn. nov.; B. Hind leg of the holotype male of
Centrozoros hamiltoni (New, 1978); C. Hind leg of a male of Centrozoros neotropicus (Silvestri, 1916); D. Hind leg of a female of
C. neotropicus. Scale bars: 0.5 mm.
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Cerci (Fig. 2A-D) slightly longer than wide, tapered,
with several long apical setae. Male genitalia symmetrical
(Fig. 2E, F). Basal plate flat, 0.5 mm long, sclerotized, with
an anterior conical process, and posteriorly bifurcated;
flagellum sclerotized, coiled, and 1.4 mm long.
Taxonomic comments. The studied paratype male of Z.
juninensis fully agrees with the holotype male of C. ham-
iltoni in external characters as well as in morphology of
male genital armature. The spiral of the coiled flagellum
is more open in preparate of Z. juninensis (Fig. 2E) than in
C. hamiltoni (Fig. 2F); the less open flagellum of C. ham-
iltoni is probably an artefact of preparation. We measured
the lengths of both flagella, and these were nearly identical
(1.382 mm for Z. juninensis vs. 1.375 mm for C. hamiltoni).
Centrozoros hamiltoni (New, 1978) is morphologically
similar to C. manni (Caudell, 1923), C. neotropicus
(Silvestri, 1916), C. cramptoni (Gurney, 1938), and
C. gurneyi (Choe, 1989). C. manni is known only from
female specimens. Engel and Grimaldi (2000) reported that
C. hamiltoni (sensu this study) differed from C. manni in
lacking a medial cleft on the apex of S8 in females and in
its broadly separated basal processes on S9 in females, its
S9 setation pattern on females, its medial field of minute
spicules on the cerci, and its long, sinuous setae on the cerci.
Centrozoros neotropicus (Silvestri, 1916) is another species
similar to C. hamiltoni in external morphology, including
the setation and arrangement of abdominal tergites/sternites.
This species is known only from Costa Rica (Silvestri
1916; Gurney 1938; Choe 1992; Kocarek et al. 2020),
and it differs from C. hamiltoni in the arrangement of its
metafemur setae (Fig. 1C, D), which are composed of 5-9
thick setae of similar length (as noted earlier, C. hamiltoni
has 8-10 thickened setae in the distal two-thirds of its
femurs and 5-8 slender and shorter setae in the basal one-
third of its femurs). The morphology of only females has
been described in literature (Silvestri 1916). We also studied
the single male specimen of C. neotropicus deposited in the
ZMH collections, but the permanent slide did not enable
the detailed study of the copulatory organs necessary for
clear species diagnosis. The validity of this species was
verified molecularly (Kocarek et al. 2020), but the diagnosis
should be augmented by the description of male genitalia
after the next specimens of males are found. Centrozoros
cramptoni and C. gurneyi seem to be most closely related
to C. hamiltoni based on their similar morphology of male
genital armature. The proximal part of the basal plate of both
species has a conical shape as does the plate in C. hamiltoni,
but the corners of the bifurcated basal part are continually
divergent in C. cramptoni (Gurney, 1938) in contrast to the
convergent tips of corners in C. hamiltoni (Fig. 2E, F); in
the case of C. gurneyi, the bifurcated part regularly narrows
towards the end, and the tips of the arms are narrower than
the midregion of the basal plate (Choe 1989). These three
species also differ in the arrangement of metafemur setae
and in the setation of abdominal tergite T9. Like sternite 8
in C. manni females, sternite S8 in the females of C. gurneyi
have an emarginated tip (in contrast to C. hamiltoni and
C. neotropicus with not emarginated distal margin of S8).
Relative to C. hamiltoni, C. gurneyi and C. cramptoni,
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the other two Centrozoros species (C. snyderi (Caudell,
1920) and C. mexicanus (Bolivar y Pieltain, 1940)) differ
substantially in the morphology of male genitals in that
they have a broad rather than a conical basal plate (Gurney
1938; Bolivar y Pieltain 1940). Centrozoros snyderi and
C. mexicanus appear to be closely related.

Molecular identification. For unequivocal species
identification, we attempted to obtain a DNA barcode
from the Z. juninensis paratype (AMNH: 1ZS00343398).
For DNA isolation, we used the QIAamp DNA micro kit
designed for a small amount of tissue. According to the
voucher, the specimen was preserved in pure ethanol and
was almost 60 years old when we examined it. Although
we have attempted to amplify the DNA several times, our
attempts to obtain partial sequences of 16S RNA, COI,
and 18S RNA have failed.

Distribution. Centrozoros hamiltoni (New, 1978) was
originally reported from Colombia (New 1978), and was
additionally documented from Colombia by Villamizar and
Gonzalez-Montana (2018). The morphological characters
of a single male from Barbados mentioned by New (1978)
were similar to all of the characters described for C. hamiltoni
except that basal plate was a little narrower and shorter on the
Barbados male than on the C. hamiltoni males; Matsumura
et al. (2020) described a specimen from Ecuador that they
tentatively identified as C. hamiltoni. Zorotypus juninensis
Engel, 2000 has been described from Junin Province in Peru
(Engel and Grimaldi 2000), and was later reported from Peru
by Matsumura et al. (2020). Published records indicate that
the distribution of C. hamiltoni includes western Amazonia
(Colombia, Peru, Ecuador), but the record from Barbados
suggests a potentially wider distribution in the Neotropical
region. Further studies are needed to clarify the distribution
of C. hamiltoni.

Discussion

The genus Centrozoros (Kukalova-Peck & Peck, 1993)
has been described based only on the wing venation of
C. gurneyi (Choe, 1989). Engel and Grimaldi (2000)
synonymized this genus with Zorotypus Silvestri, 1913
based on the variability of characters used for the gener-
ic diagnosis. Kocarek et al. (2020) reinstated the genus
based on molecular phylogeny relationships and a critical
evaluation of morphological characters. The genus Cen-
trozoros (Kukalova-Peck & Peck, 1993) sensu Kocarek et
al. (2020) includes species that are distributed in the Neo-
tropical region and whose males have an enlarged bas-
al plate with a coiled intromittent organ and an anterior
tongue-like process that is not dilated anteriorly (Kocarek
et al. 2020). Centrozoros hamiltoni, C. cramptoni, and
C. gurneyi share a similar basic morphological plan of the
male genitalia, and these three species probably compose
a monophyletic group in Centrozoros along with C. mexi-
canus and C. snyderi. The remaining Centrozoros species
are known only from females, and their taxonomic re-
lationships are therefore unclear. Centrozoros hamiltoni
fully fits the diagnostic characters of Centrozoros, and the
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Figure 2. Centrozoros hamiltoni (New, 1978). A, B, C, E. The paratype male of Zorotypus juninensis Engel, 2000, syn. nov.;
D, F. The holotype male of C. hamiltoni. A. Tip of the male abdomen of C. hamiltoni, dorsal view; B. Tip of the male abdomen
of C. hamiltoni, ventral view; C. Tip of the male abdomen of C. hamiltoni, ventro-lateral view; D. Tip of the male abdomen of

C. hamiltoni, dorsal view; E. Male genital armature of the Z. juninensis paratype; F. Male genital armature of the C. hamiltoni
holotype. Scale bars: 0.2 mm.
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placement to Centrozoros has been proved also by molec-
ular phylogeny studies of Matsumura et al. (2020), with
C. manni, C. mexicanus and Z. juninensis (= C. hamilto-
ni) included.

To date, molecular characterizations have been pub-
lished for four of the seven described species of Cen-
trozoros, i.e., for C. manni, C. mexicanus, C. hamiltoni,
and C. neotropicus (Kocarek et al. 2020; Matsumura et
al. 2020). However, both Matsumura et al. (2020) and
Kocarek et al. (2020) reported several molecularly dif-
ferent, undescribed species of Centrozoros. It is therefore
evident that the genus is more diverse than previously
thought and requires extensive taxonomic revision. Be-
cause of the high level of external uniformity in Zorap-
tera (and supposed parthenogenetic reproduction in some
species of Centrozoros), it is important to clarify the spe-
cies identity by DNA barcodes, ideally extracted from the
type specimens or at least from the type locality or from a
locality that is geographically near the type locality.

Acknowledgements

We thank the following curators for loans of Zoraptera
material from the collections under their care: Paul A.
Brown and Maxwell V. L. Barclay (Natural History Mu-
seum, London, United Kingdom), Jessica L. Ware and
Ruth Salas (American Museum of Natural History, New
York, USA), and Thure Dalsgaard (Zoological Museum
Hamburg, Germany). The research was supported by
project GACR 22-05024S (Evolution of angel insects
(Zoraptera): from fossils and comparative morphology to
cytogenetics and transcriptomes). We would like to thank
Bruce Jaffee (University of California at Davis, Davis,
CA, USA) for linguistic and editorial suggestions.

References

Bolivar y Pieltain C (1940) Estudio de un nuevo Zoraptero de Mexico.
Anales. Escuela Nacional de Ciencias Biologicas (Mexico) 1(3—4):
513-523.

Chao RF, Chen CS (2000) Formosozoros newi, a new genus and species
of Zoraptera (Insecta) from Taiwan. The Pan-Pacific Entomologist
76: 24-27. https://www.biodiversitylibrary.org/part/268683

Choe JC (1989) Zorotypus gurneyi, new species, from Panama and
redescription of Z. barberi Gurney (Zoraptera: Zorotypidae).
Annals of the Entomological Society of America 82(2): 149-155.
https://doi.org/10.1093/aesa/82.2.149

Choe JC (1992) Zoraptera of Panama with a review of the morphology,
systematics, and biology of the order. In: Quintero D, Aiello A (Eds)
Insects of Panama and Mesoamerica, Selected Studies, Oxford Uni-
versity Press, Oxford, UK, 249-256.

Choe JC (2018) Biodiversity of Zoraptera and their little-known biolo-
gy. In: Foottit RG, Adler PH (Eds) Insect Biodiversity: Science and
Society. John Wiley & Sons Ltd., New York, NY, USA, Volume 2:
199-217. https://doi.org/10.1002/9781118945582.ch8

Dallai R, Mercati D, Gottardo M, Dossey AT, Machida R, Mashimo
Y, Beutel RG (2012) The male and female reproductive systems

dez.pensoft.net

of Zorotypus hubbardi Caudell, 1918 (Zoraptera). Arthropod
Structure & Development 41(4): 337-359. https://doi.org/10.1016/j.
asd.2012.01.003

Dallai R, Gottardo M, Mercati D, Machida R, Mashimo Y, Matsumura Y,
Rafael JA, Beutel RG (2014) Comparative morphology of sperma-
tozoa and reproductive systems of zorapteran species from different
world regions (Insecta, Zoraptera). Arthropod Structure & Devel-
opment 43(4): 371-383. https://doi.org/10.1016/j.asd.2014.03.001

Dallai R, Gottardo M, Mercati D, Rafael JA, Machida R, Mashimo Y,
Matsumutra Y, Beutel RG (2015) The intermediate sperm type and
genitalia of Zorotypus shannoni Gurney: Evidence supporting in-
fraordinal lineages in Zoraptera (Insecta). Zoomorphology 134(1):
79-91. https://doi.org/10.1007/s00435-014-0244-5

Engel MS, Grimaldi DA (2000) A winged Zorotypus in Miocene
amber from the Dominican Republic (Zoraptera: Zorotypidae),
with discussion on relationships of and within the order. Acta
Geologica Hispanica 35: 149-164. https://revistes.ub.edu/index.
php/ActaGeologica/article/view/4741/6165

Gurney AB (1938) A synopsis of the order Zoraptera, with notes on the
biology of Zorotypus hubbardi Caudell. Proceedings of the Entomo-
logical Society of Washington 40: 57—87. https://archive.org/details/
biostor-244799/page/n1/mode/2up

Hubbard MD (1990) A catalog of the order Zoraptera (Insecta). Insecta
Mundi 4: 49-66. https://digitalcommons.unl.edu/cgi/viewcontent.
cgi?article=1392&context=insectamundi

Kocarek P, Horkd I, Kundrata R (2020) Molecular Phylogeny and
Infraordinal Classification of Zoraptera (Insecta). Insects 11(1): 51.
https://doi.org/10.3390/insects11010051

Kukalova-Peck J, Peck SB (1993) Zoraptera wing structures: Evidence
for new genera and relationship with the blattoid orders (Insecta:
Blattoneoptera). Systematic Entomology 18(4): 333—350. https://doi.
org/10.1111/j.1365-3113.1993.tb00670.x

Mashimo Y, Beutel RG, Dallai R, Lee CY, Machida R (2014a)
Postembryonic development of the ground louse Zorotypus caudelli
Karny (Insecta: Zoraptera: Zorotypidae). Arthropod Systematics &
Phylogeny 72(1): 55-71. https://www.senckenberg.de/wp-content/
uploads/2019/08/05_asp_72 1 mashimo_55-71.pdf

Mashimo Y, Matsumura Y, Machida R, Dallai R, Gottardo M,
Yoshizawa K, Friedrich F, Wipfler B, Beutel RG (2014b) 100
years Zoraptera—A phantom in insect evolution and the history of
its investigation. Insect Systematics & Evolution 45(4): 371-393.
https://doi.org/10.1163/1876312X-45012110

Mashimo Y, Mueller P, Beutel RG (2019) Zorotypus pecten, a new species
of Zoraptera (Insecta) from mid-Cretaceous Burmese amber. Zootaxa
4651(3): 565-577. https://doi.org/10.11646/zootaxa.4651.3.9

Matsumura Y, Beutel RG, Rafael JA, Yao I, Camara JT, Lima SP, Yoshi-
zawa K (2020) The evolution of Zoraptera. Systematic Entomology
45(2): 349-364. https://doi.org/10.1111/syen.12400

New TR (1978) Notes on Neotropical Zoraptera, with descriptions of
two new species. Systematic Entomology 3(4): 361-370. https://doi.
org/10.1111/5.1365-3113.1978.tb00005.x

Silvestri F (1916) Diagnosi preliminaire di una nuova specie di Zorotypus
(Insecta, Zoraptera) di Costa Rica. Bollettino del Laboratorio di
Zoologia Generale e Agraria della R. Scuola Superiore d’ Agricoltura
in Portici 10: e120.

Villamizar G, Gonzéalez-Montana LA (2018) Morphological description
of an alate female of Zorotypus hamiltoni New (Zoraptera:
Zorotypidae) from Colombia. Caldasia 40(2): 255-261. https://doi.
org/10.15446/caldasia.v40n2.71887


https://www.biodiversitylibrary.org/part/268683
https://doi.org/10.1093/aesa/82.2.149
https://doi.org/10.1002/9781118945582.ch8
https://doi.org/10.1016/j.asd.2012.01.003
https://doi.org/10.1016/j.asd.2012.01.003
https://doi.org/10.1016/j.asd.2014.03.001
https://doi.org/10.1007/s00435-014-0244-5
https://revistes.ub.edu/index.php/ActaGeologica/article/view/4741/6165
https://revistes.ub.edu/index.php/ActaGeologica/article/view/4741/6165
https://archive.org/details/biostor-244799/page/n1/mode/2up
https://archive.org/details/biostor-244799/page/n1/mode/2up
https://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1392&context=insectamundi
https://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1392&context=insectamundi
https://doi.org/10.3390/insects11010051
https://doi.org/10.1111/j.1365-3113.1993.tb00670.x
https://doi.org/10.1111/j.1365-3113.1993.tb00670.x
https://www.senckenberg.de/wp-content/uploads/2019/08/05_asp_72_1_mashimo_55-71.pdf
https://www.senckenberg.de/wp-content/uploads/2019/08/05_asp_72_1_mashimo_55-71.pdf
https://doi.org/10.1163/1876312X-45012110
https://doi.org/10.11646/zootaxa.4651.3.9
https://doi.org/10.1111/syen.12400
https://doi.org/10.1111/j.1365-3113.1978.tb00005.x
https://doi.org/10.1111/j.1365-3113.1978.tb00005.x
https://doi.org/10.15446/caldasia.v40n2.71887
https://doi.org/10.15446/caldasia.v40n2.71887

Dtsch. Entomol. Z. 69 (1) 2022, 71-122 | DOI 10.3897/dez.69.83840

NATURKUNDE
BERLIN

Taxonomic revision of the African and Southwest Asian species of
Platyderus Stephens, subg. Eremoderus Jeanne
(Coleoptera, Carabidae, Sphodrini)

Borislav Guéorguiev!, David W. Wrase?, Thorsten Assmann?, Jan Muilwijk*, Patrice Machard®

National Museum of Natural History, Bulgarian Academy of Sciences, 1 Blvd. Tsar Osvoboditel, 1000 Sofia, Bulgaria
Oderstr. 2, 15306, Gusow-Platkow, Germany

Leuphana University Liineburg, Institute of Ecology, Universitdtsallee 1, 21335 Liineburg, Germany

Department of Entomology, Naturalis Biodiversity Centre, Darwinweg 2, 2333 CR Leiden, Netherlands

29 Chemin de Champigny, Molineuf, F-41190 Valencisse, France

g W N =

http://zoobank.org/7DEB0587-A373-4B06-BAAD-CA6102EC6581

Corresponding author: Borislav Guéorguiev (gueorguiev@nmnhs.com)

Academic editor: James Liebherr ¢ Received 15 March 2022 ¢ Accepted 11 May 2022 ¢ Published 13 June 2022

Abstract

Species of the subgenus Eremoderus Jeanne, 1996, genus Platyderus Stephens, 1827, occurring in continental Africa (excluding
Macaronesia) and southwest Asia, are taxonomically revised. The following new species groups and species are defined and described,
“weiratheri” group: Platyderus (Eremoderus) chatzakiae, sp. nov. (type locality: Greece, Kalymnos Island, near Stimenia Village);
“iranicus-vanensis” group: Platyderus (Eremoderus) felixi, sp. nov. (type locality: Iran, Chahar Mahal va Bakhtiari Province, 10 km
west of Naghan Town); Platyderus (Eremoderus) iranicus, sp. nov. (type locality: Iran, Chahar Mahal va Bakhtiari Province, 7 km
NE Naghan Town); Platyderus (Eremoderus) vanensis, sp. nov. (type locality: Turkey, Van Province, Gevas Town); Platyderus
(Eremoderus) vrabeci, sp. nov. (type locality: Turkey, Nemrut Dagi); “lassallei” group: Platyderus (Eremoderus) lassallei, sp. nov.
(type locality: Iran, Mazandaran Province, between Nur City and Lavij Village); “davatchii” group: Platyderus (Eremoderus)
klapperichi, sp. nov. (type locality: Iran, Mazandaran Province, Damavand, 2000 m); “afghanistanicus” group: Platyderus
(Eremoderus) afghanistanicus, sp. nov. (type locality: Afghanistan, “Habatah”); “languidus” group: Platyderus (Eremoderus)
arabicus, sp. nov. (type locality: Saudi Arabia, “Hedjaz”); Platyderus (Eremoderus) brunki, sp. nov. (type locality: Republic of
Yemen, Thula District, between Kaukaban and Shibam); Platyderus (Eremoderus) irakensis, sp. nov. (type locality: Iraq, Ar Rutba
District, 115 km E Ar-Rutbah Town); Platyderus (Eremoderus) jordanensis, sp. nov. (type locality: Jordan, Al-Betra’ District, Little
Petra). Six previously described species — P. brunneus Karsch, P. insignitus Bedel, P. languidus Reiche & Saulcy, P. ledouxi
Morvan, P. taghizadehi Morvan, and P. weiratheri Matan — are redescribed based on type and/or non-type material. P. davatchii
Morvan placed as a member of the subgenus was not treated due to the lack of material available for study. The following new
nomenclature acts are proposed: Platyderus brunneus Karsch, 1881, stat. rev., is removed from synonymy with Feronia languida
Reiche & Saulcy, 1855; Platyderus elegans Bedel, 1900, syn. nov., is proposed as junior synonym of Platyderus brunneus Karsch,
1881; Platyderus ferrantei Reitter, 1909 is proposed as subspecies Platyderus brunneus ferrantei Reitter, 1909, stat. nov. In order
to preserve the stability of nomenclature, lectotypes are designated for: Feronia languida Reiche & Saulcy, Platyderus brunneus
Karsch, and Platyderus weiratheri Matan. Keys to identification of the male and female specimens of the species from the regions
studied are provided.

Key Words

Afghanistan, Egypt, Greece (Dodecanese), Iran, Iraq, Israel, Jordan, Libya, Morocco, Platyderus, Saudi Arabia, taxonomy,
Tunisia, Turkey, Yemen
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Introduction

The Palaearctic genus Platyderus Stephens, 1827
belongs to the subtribe Atranopsina Baehr, 1982, of tribe
Sphodrini Laporte, 1834, and includes 111 species that
are arranged in two subgenera (Hovorka 2017; Machard
2017; Machard 2020). Most representatives of this
genus, especially members of Platyderus (s. str.), prefer
shaded and humid habitats. In Europe and Anatolian
Peninsula, they are found usually in shaded habitats near
brooks or rivers during the summer, or in subterranean
environment. In the southern margins of the generic range
many species live in humid ravines and are active in the
winter and early spring seasons because of the humid
microhabitat conditions (Anichtchenko 2005; Ruiz-
Tapiador and Anichtchenko 2007). Some taxa are partly
depigmented and exhibit a moderate morphological
specialization to a semi-hypogean mode of life because
of the xeric conditions in occupied habitats (Lagar
Mascar6 1978; Anichtchenko 2005; Ortuiio and Gilgado
2010; authors’ observations). All Platyderus taxa hitherto
examined possess reduced metathoracic wings. As a
consequence of flight loss and habitat selection species
of this genus exhibit a tendency toward geographic
isolation and differentiation into various localized forms
(Ruiz-Tapiador and Anichtchenko 2007), especially in
the southern Palaearctic Region and at higher altitudes.
Based on longstanding taxonomic studies in Spain,
Anichtchenko (2011) proposed that the true generic
diversity is likely to be twice higher than presently
described, and that ignorance regarding diversity is due
mostly to the rarity of material in collections, due to prior
use of ineffective collecting methods.

Platyderus-species possess a median protrusion of the
anterior margin of the pronotum provided with a vertex
underneath covered with a microsculpture of transverse
granulae. This peculiar, diagnostic structure representing a
stridulatory organ was first described by Lindroth (1956).
The structure in question is considered a synapomorphic
feature in subtribe Atranopsina including Platyderus
(Casale, 1988: 126) but excluding the Macaronesian
genus Amaroschema Jeannel, 1943 (see Machado 1992).

Because external morphology of the closely related
species is rather uniform (especially in Platyderus s. str.),
and many species exhibit infraspecific variation, in many
instances no stable characters exist to provide reliable
identification. For example, the shape of the pronotum,
extent of punctation (if present) on the pronotal base,
and position and number of the elytral discal pores often
vary among individuals of a given species (Guéorguiev
2009;Anichtchenko 2012).

The subgenus Eremoderus Jeanne, 1996 was proposed
by Jeanne (1996: 398) for Platyderus species with
four or more setiferous punctures on the anterior side
of the ventral margin of the mesofemur (in original:
“Mésofémurs avec quatre soies (parfois cing ou six)
prés du bord postérieur de leur face inférieure”).
The type species of Eremoderus was designated as
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Feronia languida Reiche & Saulcy, 1855. In the same
work (ibid.), Jeanne refers to the new subgenus two
species groups, the group of P. insignitus and the group
of P. languidus. Because this author has never discussed
the species included in each of these groups, respectively
the internal structure of the subgenus, one may conclude
that only two species were then included in Eremoderus.
Some authors like Serrano (2003, 2013) and Azadbakhsh
and Nozari (2015) who respectively treated the Iberian
and Iranian representatives of Platyderus as belonging to
the nominotypical subgenus, accepted Jeanne’s division
of the genus into two subgenera (see also Hovorka and
Sciaky 2003; Hovorka 2017; Machard 2017; 2019).
Other authors, however, treated Platyderus s. str. and
Eremoderus as subjective synonyms (Lorenz 1998,
2005) or expressed support for such a view (Guéorguiev
2009; Schmidt 2009). According to the most recent view
(Hovorka 2017), the subgenus in question includes five
species, P. alticola Wollaston, 1864 and P. lancerottensis
Israelson, 1990 from Canary Islands, P. insignitus Bedel,
1902 from Morocco, the supposedly widespread P.
languidus (Reiche & Saulcy, 1855), and P. haberhaueri
Heyden, 1889 from Uzbekistan and Tajikistan.

The aim of the present study is to revise the known
taxa of Eremoderus from Africa (excluding Macaronesia)
and Southwestern Asia, to classify a set of recently col-
lected specimens morphologically close to P. insignitus
and P. languidus, and, as a consequence of these tasks
to estimate if the rank of the subgenus given by Jeanne
(1996) is justified.

Materials and methods

We have examined 195 individuals representing 18 spe-
cies and one undefined form, with 141 of them measured
to obtain data for sizes and ratios. Even though no spec-
imens of P. davatchii were available to us this taxon is
referred to Eremoderus on account of its habitus and gen-
eral morphology (see Morvan 1970: 194-195 and fig. 6)
with both P. taghizadehi and P. ledouxi.

Examination methods

Dissections and preparations of male genitalia were per-
formed following Hanley and Ashe (2003). After process-
ing, genitalia were preserved by embedding in Euparal
Medium or a mixture of polyvinylpyrrolidone, glycerol
and sorbitol on a microplastic card for future studies. The
microplastic card has been added on the pin under the
dissected specimen. Examinations and measurements of
morphological details as well as color images were taken
with an Olympus SZX 10 stereo microscope. Line draw-
ings were performed using a drawing tube on Carl Zeiss
Jena Amplival microscope.

We recorded data for variation in two measurements
and eight ratios to obtain body proportions on the dorsal
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surface of specimens (Tables 1-3); for this purpose we
measured ten male and ten female specimens, if avail-
able. A ninth ratio, MA/MI was taken after gauging the
left metepisternum of five specimens, if available.

The maps were generated through the online tool Sim-
pleMappr (Shorthouse 2010).

Abbreviations to measurements and ratios

BL body length from the apex of the longer
mandible to the apex of the longer elytron;

EL length of elytra (measured along the length
of stria 1 from the basal margin to the apex
of the left elytron);

EW maximum width of elytra (= BW: body

width) measured as maximum distance
across elytra;

HW maximum linear distance across the head
including eyes;

MA length of anterior margin of metepisternum.

MI length of interior margin of metepisternum
(excl. metepimeron);

PA width of pronotal apex between the tips of
the anterior angles;

PB width of pronotal base between the tips of
the posterior angles;

PL length of pronotum along median line.

PW maximum width of pronotum.

The length of the median lobe of aedeagus was mea-
sured between base and apex when the lobe is in ven-
tral position.

Abbreviations used for the depositories of the
examined material

HNHM Hungarian Natural History Museum, Bu-
dapest, Hungary (Otto Merkl, Gy6z6 Szél);

HMIM Hayk Mirzayans Insect Museum, Tehran,
Iran (Sayeh Serri);

MFNB Museum fiir Naturkunde Berlin, Germany
(Johannes Frisch, Bernd Jaeger);

MHNG Muséum d’Histoire Naturelle, Geneva,
Switzerland (Julio Cuccodoro);

MIZ Museum and Institute of Zoology, Warszawa,
Poland (Tomas Huflejt);

MMBC Moravske Museum, Brno, Czech Republic
(Petr Banar);

MNHN Muséum National d’Histoire Naturelle, Paris,
France (Thierry Deuve, Azadeh Taghavian);

NHMC Natural History Museum of Crete, Greece
(Apostolos Trichas);

NHMUK Natural History Museum, London, United
Kingdom (Maxwell Barclay, Beulah Garner);

NME Naturkundmuseum Erfurt, Germany
(Matthias Hartmann);
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NMNHS National Museum of Natural History, Sofia,
Bulgaria (Borislav Guéorguiev);

NMPC National Museum (Natural History), Prague,
Czech Republic (Jiti Hajek);

NMW Naturhistorisches Museum Wien, Vienna,
Austria (Harald Schillhammer);

SMNH-TAU Steinhardt Museum of Natural History, Tel
Aviv University, Tel Aviv, Israel (Laibale
Friedman);

cASL working collection of Thorsten Assmann,
Liineburg, Germany (part of Zoologische
Staatssammlung, Miinchen);

cBRU collection of Ingo Brunk, Dresden, Germany;

cDOS collection of Alexander Dostal, Vienna,
Austria;

cFEL collection of Ron Felix, Berkel Enschot, The
Netherlands;

cHAJ collection of Evzen and Patrik Hajdaj, Jezov,
Czech Republic;

cKME collection of Rudolf Kmeco, Litovel, Czech
Republic;

cLAS collection of Bernard Lassalle, Boissy-les-
Perche, France;

cMAC collection of Patrice Machard, Molineuf,
France;

cMUI collection of Jan Muilwijk, Bilthoven, The
Netherlands;

cPTZ collection of Andreas Piitz, Eisenhiittenstadt,
Germany;

cREU collection of Christoph Reuter, Hamburg,
Germany;

cWEI collection of Patrick Weill, Pau, France;

cWR working collection David W. Wrase, Gusow-
Platkow, Germany (part of Zoologische
Staatssammlung, Miinchen);

cZIEG collection of Wolfgang Ziegler, Rondeshagen,

Germany.

The total number of specimens examined, count-
ed for each species, is represented by the abbreviation
TME. The total number of specimens with genitalia
examined, counted for each species, is indicated by the
abridgment TGE.

Labelling

Exact label data are cited for all material. Labels of type
specimens were cited as originally given, with the au-
thor’s remarks and comments enclosed in square brackets.
Specimens of the newly described species are provided
with one red printed label “HOLOTYPE, or PARATYPE
/ name of taxon sp. nov. / Guéorguiev, Wrase, Assmann,
Muilwijk, Machard year”. Specimens for lectotype desig-
nation are provided with one red printed label “LECTO-
TYPE or PARALECTOTYPE / name of taxon, author(s)
name(s) year / des. Guéorguiev, Wrase, Assmann, Muil-
wijk, Machard year”.
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Separate label lines are indicated by a slash (/),
and separate labels are noted by a double slash (//).
Abbreviation ‘h’ stands for handwritten, ‘h&p’ for mixed
handwritten and printed, ‘o’ for orange, ‘p’ for printed,
‘pn’ for pink, ‘r’ for red, ‘tl” for teal (medium blue-green),
‘tq’ for turquoise (light blue-green), ‘w’ for white, and ‘y’
for yellow.

Taxonomic treatment

Genus Platyderus Stephens, 1827

Type species. Harpalus depressus Audinet-Serville, 1821

Subgenus Eremoderus Jeanne, 1996

Type species. Feronia languida Reiche & Saulcy, 1855

Diagnosis. Within Platyderus, the members of
Eremoderus are separated by the following set of
distinctive characters: ventral sclerite of median lobe
of aedeagus narrow and long (best seen at ventral view,
Figs 10A-1, 11A—Q); seminal canal and receptaculum of
comparable lengths (Figs 13A-F, 14A-C, E, F, 15A—F);
ventral margin of anterior side of mesofemur with four
or more, rarely three (specimens of P. faghizadehi and
P. weiratheri) setiferous punctures ventrally (Fig. SA-I);
proximal margin, i.e. the “apex” of urite IX symmetrical
or nearly symmetrical (Fig. 7A-M).

Description. Microsculpture and micropunctation.
Dorsal surface of head with regular isodiametric to
slightly transverse sculpticells that are more or less
reduced on posterior half of clypeus and disc (most
species) or with complete microreticulation of isodiametric
sculpticells (taxa of “languidus” group), labrum with
coarser such sculpticells than remainder of head. Elytral
microreticulation distinct, usually more engraved and
larger than on head and pronotum, represented by regular
isodiametric sculpticells (some specimens of P. vanensis
sp. nov. without micropunctation on elytral intervals 1-5).
Dorsal surface of head and pronotum with scattered
micropunctation hardly visible below magnification 90x%,
elytra with coarser, more distinct micropunctation, visible
at magnification below 90x (micropunctation absent on
dorsal surface of head and elytra in most taxa of
“languidus” group, except for head of P. languidus).
Punctation. Basal foveae of pronotum and adjacent
lateral areas moderately punctate, punctures at sides
usually not reaching anterior half (P. weiratheri, taxa of
“lassallei” and “davatchii” groups), coarsely and densely
punctate as punctures at sides usually reaching anterior
half (P. chatzakiae n.sp., taxa of “iranicus-vanensis”
group), or scarcely punctate to impunctate
(P. afghanistanicus sp. nov., taxa of “languidus” group).
Prosternum laterally and proepisternum moderately (most
species) to coarsely, densely and deeply punctate (taxa of
“iranicus-vanensis” group) or finely, sparsely and
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shallowly punctate to impunctate (taxa of “languidus”
group). Prosternum medially and metasternum medially
smooth. Mesepisternum, metasternum laterally and
metepisternum indistinctly (P. afghanistanicus, taxa of
“languidus” groups) or clearly punctate (taxa of resting
species groups, as in P. vanensis sp. nov. more coarsely
than in other species). Abdominal ventrite 1 punctate and/
or wrinkled, sometimes impunctate, ventrites 2-3
wrinkled, punctate or impunctate at sides, smooth
medially, ventrites 4-5 mostly impunctate and smooth,
but sometimes finely wrinkled at sides, 6 usually
impunctate and smooth in whole (ventrites 1-4 coarsely
punctate at sides in eastern populations of P. vanensis sp.
nov.). Chaetotaxy. Labrum with six equidistant setae,
lateral two longer than medial four. Clypeus with two
long anterolateral setae. Two supraorbital setae each side.
Stipes with anterior and posterior setae, former about half
the length of latter. Pair of long setae on apical margin of
ligula. Penultimate labial palpomere with two long setae
on internal margin and 2—4 rather short apical setae;
terminal labial palpomere with some scattered, very short
and fine hairs. Mentum with two short and fine paramedial
setae (sometimes broken off). Submentum with two long
medial setae and two very short and fine lateral setae
(occurring in most species but often broken off) or without
lateral setae (P. klapperichi sp. nov.). Pronotum with one
lateral seta at second quarter and one basal seta near
posterior angles. Elytron with parascutellar seta at junction
of angular base of stria 1, puncture small; interval 3 with
three (rarely two) discal setiferous punctures (in
P. vanensis sp. nov., punctures hardly discernible because
of coarse and deep macropunctation of interval), first one
adjoining stria 3 (rarely in midst of interval 3 —
P. chatzakiae sp. nov., adjoining stria 2 — P. irakensis sp.
nov. or absent — in most specimens of “iranicus-vanensis”
group), second and third punctures adjoining stria 2, first
puncture situated in anterior third, second puncture in
medial third or third quarter, and third puncture (lacking
in P. chatzakiae sp. nov.) in posterior third to fifth; apical
portion of stria 7 with two setiferous punctures, as
posterior one situated closer to lateral gutter than to suture;
umbilicate series consists of 16—17 (rarely 15 or 18 on one
elytron) uniform punctures, not forming compact groups,
anterior three punctures on lateral gutter, remaining ones
on stria 8. Posterior side of profemur with three (most
species) or more (P. brunneus, P. irakensis, P. jordanensis,
P. languidus) long setae, one to two in basal third, one to
two in medial third (near ventral edge), and one in
proximal fifth (near knee). Anterior side of mesofemur
ventrally usually with four or more setae, rarely with three
setae; mesocoxa surface vaguely (most species) or densely
pubescent (taxa of “languidus” group), with one
posteromedial seta and one (most species) or one to four
lateral setae (taxa of “weiratheri” and “languidus”
groups); mesotrochanter with seta. Anterior side of
metafemur ventrally mostly with one seta in basal third
and one in medial third (additional setae existing in
specimens of taxa from “/anguidus” group). Abdominal
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ventrites 3—5 with ambulatory setae; last ventrite with two
setac in male and female. Head. Eyes subconvex, long,
each with length little exceeding length of scapus; tempora
oblique, straight or convexly converging to neck. Labrum
as long as or slightly shorter than clypeus. Clypeus slightly
concave in front, rarely straight (P. afghanistanicus sp.
nov.). Mentum and submentum separate by distinct labial
suture; mentum wide, short, deeply emarginate, without
paramedial pits, median tooth, prominent, rounded
anteriorly and bordered at base, epilobes well-exceeding
median tooth in front, with posterior border medially
concave. Thorax. Disc of pronotum barely to moderately
convex; median line well-impressed, long but not reaching
anterior and posterior margin; base with one sublinear
fovea each side, impressed on basal third, foveae well-
impressed (most species) or shallowly impressed (taxa of
“languidus” group); anterior margin narrower than
posterior margin, slightly concave each side, median
projection covering pars stridens (stridulatory organs);
anterior bead narrow, present laterally, impressed, present,
lacking or indistinctly impressed in medial eighth to tenth;
anterior angles well-projecting, rounded at tip; sides
convex, straight or concave to base, lateral beads fine,
complete to posterior angles; posterior margin concave in
middle, slightly convex near angles; basal bead present
laterally, present or reduced medially; posterior angles
obtuse, projecting or not projecting laterally, rounded at
tip. Prosternal process bordered, subovate, rounded at
apex. Metepisternum narrowed behind, its internal margin
as long as, or longer than, anterior margin. Elytra. Elytra
coalesced along suture, widest at middle third or third
quarter. Disc convex; humeri widely rounded. Basal bead
arcuate medially, reaching or almost reaching scutellum,
laterally forming obtuse angle with lateral margin and no
denticle at humerus. Sides from basal margin towards
middle third smoothly widened, from there to apex
roundly narrowed. Parascutellar striole, if present, short,
joining (rarely) or not joining (mostly) with stria 1; striae
1-6 usually reaching or almost reaching basal bead, 7
reaching or not reaching to it; base of stria 8 ending at
third umbilicate puncture; striae 1, 7 and 8 apically
separately joining lateral gutter; striae 1 and 2 mostly
fused shortly before apex and reaching lateral gutter (if
stria 2 not joining stria 1, it ends before lateral gutter);
pairs of striae 3—4 and 5-6 fused before apex but neither
joined stria reach lateral gutter (joined stria of pair 3—4
ending more apically than that of pair 5-6; in two
specimens of P. felixi sp. nov., following aberration exists:
striae 3 and 4 posteriorly, each of them fusing separately
with stria 2 and joined stria reaching lateral gutter);
parascutellar striola and striae 1-8 impunctate or finely
punctate, shallow (taxa of “languidus” group), finely to
moderately punctate and impressed (most species), or
coarsely punctate and impressed (P. vanesis sp. nov.).
Intervals subconvex (most species) to nearly flat (taxa of
“languidus” group). Metathoracic wings reduced, scales-
like, or absent. Abdomen. Ventrites 2 and 3 coalesced,
suture between them mostly present, rarely lacking. Legs.

Moderately to considerably long and slender. Tarsomeres
1-5 convex and smooth (most species; Fig. 6D, E) or
partly flattened and slightly longitudinally grooved
(P. brunneus, P. irakensis; Fig. 6A—C) on dorsal side,
with two rows of setae on ventral side; male protarsomeres
1-3 distinctly dilated, with biseriate adhesive vestiture
ventrally; mesotarsomeres 1-3 and metatarsomeres 1-3
laterally grooved or ungrooved. Male genitalia. Urite IX
suboval, with proximal margin not or slightly asymmetrical
(Fig. 7A-M). Median lobe of aedeagus in lateral view
curved ventrally, with basal bulb protruding dorsally and
having a well-developed, thick aileron and apex straight
or turned up (Figs 8A-I, 9B—H); same in ventral view
straight, subcylindrical, with long shaft (part restricted
between basal bulb and apical lamella) and apical lamella
more or less symmetrical (Figs 10A-I, 11A-G). Internal
sac well-differentiated, containing two sclerites, a less
sclerotized (reticulate), globular dorsal sclerite and a more
sclerotized, elongate ventral sclerite (respectively, light
grey colored and dark grey colored on Figs 8-11); in
lateral view dorsal sclerite rounded (often a denser,
saddle-shaped structure at proximal position is
distinguished), and ventral sclerite is drop-shaped, both
sclerites hardly distinctive to each other in lateral position
than in ventral position; in ventral view dorsal sclerite is
laterally rounded (forming one or two short curves from
left side and one long curve from right side), and ventral
sclerite is long and more or less narrow, with distal end
straight or nearly straight (taxa of most species groups) or
curved to left (“/assallei” and “davatchii” groups) and a
position within internal sac parallel to longitudinal axis of
median lobe (most species) or oblique to it (“weiratheri”
group). Right paramere short, thin, more or less concave
ventrally (Fig. 12A—N). Female genitalia (Figs 13A—F,
14A-C, E, F, 15A-F). Basal gonocoxite large to very
large (five to ten times larger than apical gonocoxite),
unsetose. Apical gonocoxite small, short, with narrow,
falcate apex (mostly pointed, rarely blunt or rounded), one
(taxa of “languidus” group, except for P. brunki sp. nov.)
or two large dorsolateral ensiform setac (taxa of
“weiratheri”’, “iranicus-vanensis”, “lassallei”, “davatchii’
group plus P. brunki sp. nov.), one large dorsomedial
ensiform seta, and two long and fine apical nematiform
setae in sensory pit (nematiform setae not found only in
P.jordanensis sp. nov. and P. languidus). Bursa copulatrix
small to moderately large, subconical or subquadrate,
one-chambered in most species, two-chambered in
P. irakensis sp. nov. Spermatheca relatively long,
moderately differentiated, formed by seminal canal and
receptaculum of similar length, seminal canal narrower,
somewhat curved, receptaculum wide and straight;
spermathecal gland very large, subelongate to round, with
well-differentiated atrium; spermathecal canal short,
connected in apical second fourth of spermatheca, either
in basal third (taxa of “/anguidus” group, except P. brunki
sp. nov. and P. insignitus) or medial third of receptaculum
(two foregoing species plus taxa of remaining
species groups).
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Figure 1. Dorsal habitus. A. Platyderus (Eremoderus) chatzakiae, sp. nov., holotype; B. P. (E.) weiratheri Matan, 1940, lectotype
and its labels; C. P. (E.) felixi, sp. nov., holotype; D. P. (E.) iranicus, sp. nov., male paratype, Cheri pass 20 km W Samsami, Chahar
Mahal va Bakhtiari Province, Iran; E. P. (E.) vanensis, sp. nov., holotype; F. P. (E.) vrabeci, sp. nov., holotype. Scale bars: 1 mm.
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“weiratheri” species group

Diagnosis. Representatives of this group share one trait,
the ventral sclerite of internal sac obliquely situated
with respect to the main axis of the median lobe in the
ventral view and distinctly bent in middle in lateral
view (Fig. 10A, B). Species from the other groups of
Eremoderus have a ventral sclerite parallel to the main
axis of the median lobe in ventral view and straight in the
lateral view (Fig. 10C-I). This trait divides the subgenus
into two groups that may separate, one including the
taxa of the “weiratheri” group, and another — taxa of the
remaining species groups.

Notes. The group includes P. weiratheri from South-
west Turkey and P. chatzakiae sp. nov. from Kalymnos
Island (Greece, Dodecanese; see Fig. 16). The first spe-
cies inhabits high altitudes in the western Toros Range,
whereas the second one is a dweller of Mediterranean
scrub habitat at lower altitudes.

1. Platyderus (Eremoderus) chatzakiae, sp. nov.
http://zoobank.org/65B653 A0-F02D-4F08-B697-41 DSDESE7B79
Figs 1A, 7A, 8A, 10A, 12A, 16, Table 1

Type locality. Greece, Kalymnos Island, Stimenia Cave.

Note on type locality. The Stimenia Cave is situat-
ed in the northeastern part of the Vathi Valley, in an area
called St. Nikolas, on the Kalymnos Island, belonging to
the Dodecanese.

Type material. Holotype &, ‘8422, KALYMNOS Sti-
menia, end / road st18 9/6/2005, Lg Chatzaki’ (NHMC).

TME: 1 specimen. TGE: 1J.

Etymology. Latinized eponym based on the surname
of Maria Chatzaki (Democritus University of Thrace,
Komotini, Greece), a Greek arachnologist, who collect-
ed the holotype.

Diagnosis. P. chatzakiae sp. nov. differs from
P. weiratheri in wider body (BW: 2.85 mm, vs. 2.35—
2.60 mm), more coarsely punctate disc of head (vs. finely
punctate or nearly smooth disc of head), anterior elytral
discal puncture situated in midst of interval 3 (vs. ante-
rior discal puncture adjoining stria 3), and elytra both
in relation to elytra width narrower (EL/EW= 1.60, vs.
1.63-1.71) and in relation to pronotum length shorter
(EL/PL=2.49, vs. 2.55-2.83).

Description. Habitus. Large size for Platyderus species
(BL: 8.05 mm; BW: 2.85 mm), with elongate, moderately
convex body (Fig. 1A). Measurements and ratios. See
Table 1. Color and lustre. Body dorsally and ventrally red-
brown, head, pronotum and ventral surface slightly darker
than elytra, appendages (antennae, palpi and legs) and
elytral epipleura slightly lighter than elytra. Head, pronotum,
and ventral surface rather shiny, elytra much less shiny.
Microsculpture and punctation. Pronotum without regular
microreticulation even on anterolateral and posterolateral
parts. Elytral intervals, scutellum and basal margin with
distinct isodiametric sculpticells; lateral gutter without

microsculpture. Ventral surface with scarcely-visible
isodiametric sculpticells (proepisternum) or with sculpticells
slightly transverse (abdominal ventrites at sides) to not
apparent. Head punctate and wrinkled on disc and posterior
part of clypeus, labrum impunctate, without wrinkles,
anterior part of clypeus and vertex sparsely punctate, without
wrinkles. Pronotum coarsely and densely punctate in basal
part and laterally, finely and sparsely punctate on disc and
anterior part medially. Elytra with scanty micropunctation.
Abdominal ventrite 1 moderately wrinkled, ventrites 2—6
smooth. Head. One-third narrower than pronotum wide
(PW/HW= 1.34). Eyes almost flat. Labrum subrectangular,
as long as clypeus, with anterior margin rather concave.
Frontoclypeal suture distinct in middle, indistinct at sides.
Frontal furrows subfoveolate, shallow. Paraorbital sulci
straight, moderately deep, ended posteriorly after level of
posterior margin of eye and slightly before level of posterior
supraorbital pore. Thorax. Pronotum slightly wider than
long (PW/PL= 1.19), with widest point at second quarter.
Anterior and posterior transverse impressions slightly
distinct medially, lacking laterally. Sides sinuate, convex
medially and anteriorly, slightly concave posteriorly;
anterior border distinctly beaded laterally, indistinctly in
medial 1/15; posterior margin finely beaded. Metepisternum
as long as wide, MA/MI= 0.97-1.03. Elytra. Elongate, less
than one and two thirds as long as wide (EL/EW= 1.60), two
and a half times as long as pronotum (EL/PL= 2.49), and
about a third as wide as pronotum (EW/PW= 1.31), with
widest point at medial third. Parascutellar striole and striae
well-impressed, slightly punctate; parascutellar striole short,
not joining stria 1; striae 1-3 (and 4 on right elytron) reaching
basal bead, 57 not reaching it. Interval 3 with three discal
setiferous punctures on left elytron and two on right elytron,
first pair of large, foveolate punctures in midst of interval
3, second pair of smaller, punctiform punctures adjoining
stria 2, third pair of punctures lack, instead an additional
large, foveolate puncture present in midst of interval 3 of
left elytron between first and second punctures. Umbilicate
setiferous series with 17 punctures on left elytron and 16
punctures on right elytron. Legs. Posterior side of profemur
with one seta in basal third and one seta in medial third.
Anterior side of left mesofemur ventrally with five, right
one with four equidistant setiferous punctures. Anterior
side of metafemur ventrally with two long setae, one in
basal third and one in medial third. Male genitalia. Urite
IX suboval, with proximal margin slightly asymmetrical
and pointed (Fig. 7A). Median lobe of aedeagus in lateral
view, with short basal bulb, long and broad shaft moderately
constricted proximally, and a short, straight apex; median
lobe in ventral view straight, about 3.5 times longer than
wide; apical lamella (dorsal view) short, symmetrical,
subacuminate at tip, with sides straight. Internal sac in
lateral view (Fig. 8A) with ventral sclerite partly visible (as
a short plate); same in ventral view (Fig. 10A), with dorsal
sclerite situated proximally and surrounding ventral sclerite
from behind, ventral sclerite obliquely situated, broadened
distally. Right paramere less concave ventrally (Fig. 12A).
Female genitalia. Unknown.
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Habitat. The holotype was collected in a pitfall trap
that was set (3 May—9 June 2005) at the end of a street
leading to Stimenia Cave, west of Vathys Village (Maria
Chatzaki pers. comm.). The habitat where the specimen
was found consists of a homogenous degraded phrygana
(Mediterranean open scrubland and grass community at
low altitude). Approximate GPS coordinates of the loca-
tion are: 36.9975 26.9607.

Distribution. Kalymnos Island (Greece, Dodecanese;
Fig. 16).

2. Platyderus (Eremoderus) weiratheri Martan, 1940
Figs 1B, 5A, 7B, 8B, 10B, 12B, 13A, 16, Table 1

Platyderus Weiratheri Matan, 1940: 25 (type locality: “Lydien in mon-
tibus Tmolos” [= Bozdaglar], Turkey).

Note on type locality. The mount Bozdaglar (Ancient
Greek name: Tmolos), with maximal elevation 2159 m
a.s.l., is situated in the southwestern part of the Anatolian
Peninsula.

References. Platyderus weiratheri: Jedlicka 1963: 22;
Lorenz 1998: 375; Hovorka and Sciaky 2003: 523; Lo-
renz 2005: 396; Hovorka 2017: 760.

Type material. Should consist of two male and three
female specimens (Maran ibid.) all of them syntypes ac-
cording to Art. 73.2.1. (ICZN 1999). From these spec-
imens, we found only one male syntype with extracted
genitalia, here designated as lectotype. This specimen and
its genitalia (with missing urite) are glued on two separate
white cards on the same pin. The specimen designated
herewith as lectotype is labelled as follows: ‘& [w, p]
// Tmolos-Gbg., Lydien, / West-Klainasien. / Weirather,
Innsbruck [w, p] / TYPUS [r, p] / Mus. Nat. Pragae /
Inv. 927 [o, h/p] // Platyderus Weiratheri m. Dr. Mafan
det. [w, h&p] // lectotype label’ [NMPC]. The deposito-
ries and present state of remaining four type specimens
remain unknown.

Other material examined. Turkey: Bozdaglar (=
Mount Tmolus) situated on territories of districts of
Izmir, Manisa and Aydin: 13, ‘Tmolos-Gbg., Lydien, /
West-Kleinasien. / Weirather, Innsbruck // Platyderus spec.
? det. J. Miiller (vergl. mit cyprius !) // Coll. Mus. / Vindob.’
(NMW); 18, 19, ‘Tmolos-Gbg., Lydien, / West-Klein-
asien. / Weirather, Innsbruck // Coll. Mus. / Vindob.’
(NMW); 243, 12, ‘Tmolos-Gbg., Lydien, / West-Klein-
asien. / Weirather, Innsbruck” (NMW); 1J, ‘Boz dag, vt
N/ 1150-1200 m / 5-5-1995 // TURQUIE / Izmir / C.
JEANNE // Collection / Machard’ (¢cMAC); 399, “TUR-
KEY, vil. Izmir, Boz / daglari, Boz dag koy env. / 1500—
1700 ma.s.l./30.5.-3.6.03, R.Lohaj lgt.” (NMNHS, cWR).

TME: 11 specimens. TGE: 243, 12.

Diagnosis. See “Diagnosis” of P. chatzakiae sp. nov.

Redescription. Habitus. Specimens of large size
for Platyderus species (BL: 7.00-8.10 mm; BW: 2.35-
2.60 mm), with rather elongate, moderately convex body
(Fig. 1B). Measurements and ratios. See Table 1. Color
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and lustre. Body dorsally and ventrally dark reddish,
head and pronotum mostly lighter than elytra, appendages
(antennae, palpi and legs) rufous, lighter colored than
dorsal surface. Integument moderately shiny, head and
pronotum slightly shinier than elytra. Microsculpture and
punctation. Pronotum without regular microreticulation.
Elytral intervals and scutellum with distinct isodiametric
sculpticells; basal margin and lateral gutter with such
sculpticells less evident or without microsculpture. Ventral
surface with hardly visible isodiametric (proepisternum)
or slightly transverse sculpticells (abdominal ventrites at
sides) or mostly sculpticells not apparent. Head with some
punctures and wrinkles only clypeus and frons, labrum,
disc and vertex without punctures and wrinkles. Pronotum
in basolateral part coarsely and sensely punctate, basal
punctures reaching or not reaching the anterior half
laterally, disc and anteroapical part mostly smooth,
anterior third medially finely punctate and wrinkled.
Elytral intervals mostly with a row of punctures, rarely
without punctation. Abdominal ventrites 1-5 wrinkled at
sides. Head. One-third or narrower than pronotum wide
(PW/HW= 1.32-1.44). Eyes slightly convex. Labrum
subrectangular, slightly shorter than clypeus, with
anterior margin concave. Frontoclypeal suture distinct in
middle, indistinct at sides. Frontal furrows barely distinct,
small and shallow. Paraorbital sulci straight, moderately
deep, ending backwards slightly before level of posterior
supraorbital pore. Thorax. Pronotum about one eighth to
one quarter wider than long (PW/PL= 1.13-1.27), with
widest point at second quarter. Anterior and posterior
transverse impressions slightly distinct medially. Sides
sinuate, convex medially and anteriorly, slightly to hardly
concave posteriorly; anterior border lack in medial 1/10.
Metepisternum about as long as wide, MA/MI= 0.95—
1.02. Elytra. Elongate, about two thirds longer than wide
(EL/EW= 1.63-1.71), two and a half times or longer
than pronotum (EL/PL= 2.55-2.83), and a third wider
than pronotum (EW/PW= 1.29-1.40), with widest point
at medial third or third quarter. Parascutellar striole and
striae well-impressed, more coarsely punctate than in
P. chatzakiae sp. nov. and less coarsely than in P. vanensis
sp. nov.; striole short, not joining stria 1; striae 1-6
reaching or almost reaching basal bead, 7 reduced before.
Interval 3 with three discal setiferous punctures on each
elytron. Umbilicate setiferous series consisting of 15-16
(rarely 17) punctures on each elytron. Legs. Posterior side
of profemur with one seta in basal third and one seta in
medial third. Anterior side of mesofemur ventrally mostly
with 4 equidistant setiferous punctures, rarely with 3 or 5
punctures (Fig. 5A). Anterior side of metafemur ventrally
with two long setae, one in basal third and one in medial
third. Male genitalia. Urite IX with proximal margin
almost asymmetrical (Fig. 7B). Median lobe of aedeagus
in lateral view as in P. chatzakiae, with shaft little longer
(Fig. 8B); median lobe in ventral view straight, about 3.5
times longer than wide (Fig. 10B); apical lamella (dorsal
view) as in P. chatzakiae. Internal sac as in P. chatzakiae,
only ventral sclerite narrowed toward both proximal and
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Figure 2. Dorsal habitus. A. Platyderus (Eremoderus) sp., female specimen, Karabet Pass, Turkey; B. P. (E.) lassallei, sp. nov.,
female paratype, E Qolqol, Mazandaran Province, Iran; C. P. (E.) klapperichi, sp. nov., holotype; D. P. (E.) ledouxi Morvan, 1974,
male specimen, 10 km S Hasan Keif, Mazandaran Province, Iran; E. P. (E.) taghizadehi Morvan, 1974, male specimen, Tochal,
Tehran Province, Iran. Scale bars: 1 mm.
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distal ends, with widest point in middle (Fig. 10B). Right
paramere on Fig. 12B. Female genitalia (Fig. 13A).
Apical gonocoxite with pointed apex and two dorsolateral
ensiform setae. Spermathecal canal connected in medial
third of receptaculum.

Habitat. Nothing is known about bionomics of this
species.

Distribution. Apparently endemic to the mountains of
the Bozdaglar Mountain, in Southwest Turkey (Fig. 16).

“iranicus-vanensis” group

Diagnosis. Includes species with basal foveae of prono-
tum and adjacent lateral areas coarsely and densely punc-
tate with punctures at sides usually reaching anterior half.
The prosternum laterally and proepisternum also coarse-
ly and densely punctate. The ventral sclerite of internal
sac of median lobe in ventral view is elongate, relatively
wide, with straight distal end; the same in lateral view is
significantly widened anteriorly having maximum width
at the distal third about three or more times larger than
width at the proximal third (Figs 8C—F, 10C—F). Most
specimens lack also the first elytral discal puncture and
have apical gonocoxite with proximal dorsolateral ensi-
form seta finer than the distal seta.

In addition, the Iranian congeners of the “iranicus-van-
ensis” group differ from those of the “davatchii” group
in: (1) sides of pronotum nearly straight to the posterior
angles (vs. sides of pronotum concave to the posterior an-
gles) and (2) pronotum appreciably wider than long (PW/
PL >1.20, vs. PW/PL <1.20). For further differences be-
tween taxa of the group dealt with here and P. lassallei
see “Diagnosis” under the “lassallei” species group.

Habitat. The habitats of the Eremoderus-species in the
Zagros (Iran) consist mostly of subalpine slopes, partly
near snowfields, and seldom of cultivated grasslands and
small orchards. Outside the cultivated grasslands along
the rivers and streams the vegetation is xerophilic. The
altitude of the area where P. felixi sp. nov. was collected is
appreciably lower than that of the localities of P. iranicus
Sp. nov.

“iranicus” subgroup

Notes. This complex includes two allopatric, high altitudi-
nal species, P. felixi and P. iranicus with parascutellar stri-
ole, striae 1-8 scarcely punctate and moderately impressed
and quite short and crooked right parameres (Fig. 12C, D).

3. Platyderus (Eremoderus) felixi sp. nov.
http://zoobank.org/17C88C87-FE7B-46B8-8602-F57CC6318FDO
Figs 1C, 5B, 7C, 8C, 10C, 12C, 13B, 17, Table 1

Type locality. Iran, Chahar Mahal va Bakhtiari Province,
10 km W Naghan Town, 31.9410, 50.6014, 1492—-1505 m.

Notes on type locality. The distance from Naghan
Town to the type locality is about 10 km in straight line
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and the direction is to the west of the town. The GPS co-
ordinates and height indicated are more or less correct as
they well correspond to the river that flows towards the
village of Do Polan. In fact, the type locality is closer to
the last village than to Naghan Town.

Type material. Holotype &, ‘IRAN, / Chahar Mahall
va Bachtiari / 10km W Naghan Town / 31°56"27"N,
050°36'05.5"E / 1492-1505m, 02.04.2007 / leg. Jan
Muilwijk’> (HMIM). Paratypes: 499, labeled as holo-
type (cMUI); 13, ‘IRAN, / Chahar Mahall va Bachtiart
/ 10km W Naghan Town / 31°5627"N, 050°36'05.5"E /
1492-1505m, 02.04.2007 / leg. R.E.F.L. Felix’ (cFEL).

TME: 6 specimens. TGE: 28'J, 19.

Etymology. Latinized patronym name after Ron Felix
(Berkel-Enschot, Netherlands), an enthusiastic coleopter-
ologist working on the taxonomy of carabid beetles, with
great collecting skills, who collected part of the type se-
ries of the new species.

Diagnosis. It is distinct from P. iranicus sp. nov. in the
pronotum significantly wider than head (PW/HW >1.45,
vs. PW/HW <1.45) and elytra noticeably less wide in re-
lation to length (EL/EW <1.55, vs. EL/EW >1.55). In ad-
dition, median lobe of aedeagus (lateral view) of the new
species is larger, with shaft broader and apex barely bent
up (P. iranicus has significantly narrower shaft and apex
more distinctly bent up; Fig. 8C, D).

Description. Habitus. Specimens of moderate size
for Platyderus species (BL: 6.00-7.00 mm; BW: 2.20-
2.50 mm), with relatively short, moderately convex
body (Fig. 1C). Measurements and ratios. See Table
1. Color and lustre. Integument uniformly reddish-
brown, appendages somewhat lighter than body. Surface
moderately shiny. Microsculpture and punctation. Disc
of head with less distinct microsculpture. Pronotum with
regular isodiametric sculpticells posterolaterally and
slightly stretched isodiametric sculpticells anterolaterally,
microsculpture faint to absent in middle. Ventral surface
(excl. gula) microsculptured, sculpticells isodiametric
(mentum, submentum, pro-, mes-, and metepisternum,
prosternum and abdominal ventrites laterally) or
slightly stretched isodiametric (genae, medial surface of
prosternum, metasternum, abdominal ventrites medially
and legs). Head. As wide as a half of pronotum (mean
PW/HW= 149). Eyes moderately convex. Labrum
subrectangular, as long as clypeus, with anterior margin
straight. Frontoclypeal suture distinct in middle but very
fine, lacking at sides. Frontal furrows shallow, punctiform.
Paraorbital sulci moderately deep, ending slightly
before or at level of posterior supraorbital pore. Thorax.
Pronotum distinctly wider than long (mean PW/PL=
1.31), with widest point at second quarter. Anterior and
posterior transverse impressions indistinct. Anterior bead
present medially, very fine. Sides convex anteriorly, nearly
straight posteriorly. Metepisternum slightly longer than
wide, MA/MI= 0.90-0.95. Elytra. Cylindrical, one and
a half time as long as wide (mean EL/EW= 1.52), wider
and quite longer than pronotum (mean EW/PW= 1.31;
mean EL/PL= 2.62). Parascutellar striole and striae
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Figure 3. Dorsal habitus. A. Platyderus (Eremoderus) afghanistanicus, sp. nov., holotype; B. P. (E.) arabicus, sp. nov., holotype;

C. P. (E.) brunki, sp. nov., holotype; D. P. (E.) brunneus brunneus Karsch, 1881, lectotype and its labels; E. P. (E.) brunneus
brunneus Karsch, 1881, male specimen, 50 km W of Ben Gardane, Medenine Governorate, Tunisia; F. P. (E.) brunneus ferrantei

Reitter, 1909, lectotype and its labels. Scale bars: 1 mm.

dez.pensoft.net



82

Borislav Guéorguiev et al.: Revision of African and Southwest Asian Eremoderus

Table 1. Morphometric data for species of the ‘weiratheri’ and ‘iranicus-vanensis’ groups of Platyderus.

Species (number of samples) BL/mm BW/mm PW/HW PW/PL PW/PA PW/PB PA/PB EL/EW  EW/PW EL/PL
P. weiratheri Mafan (653, 52 9) 7.00-8.10 2.35-2.60 1.32-1.44 1.13-1.27 1.32-141 1.09-1.19 0.81-0.89 1.63-1.71 1.29-1.40 2.55-2.83
P. weiratheri Mafan (mean) 7.52 2.50 1.38 1.20 1.37 1.15 0.84 1.67 1.32 2.64
P. chatzakii (13 8.05 2.85 1.34 1.19 1.36 1.19 0.88 1.60 1.31 2.49
P. felixi sp. nov. 243,499) 6.00-7.00 2.20-2.50 1.45-1.52 1.25-1.34 1.33-143 1.10-1.13 0.79-0.83 1.48-1.55 1.29-1.35 2.60-2.66
P. felixi sp. nov. (mean) 6.58 2.40 1.49 1.31 1.39 1.11 0.80 1.52 1.31 2.62
P. iranicus sp. nov. (1933,1699)  4.30-6.65 1.50-2.30 1.32-1.45 1.21-1.31 1.30-1.42 1.10-1.24 0.82-0.93 1.55-1.69 1.24-1.34 2.50-2.77
P. iranicus sp. nov. (mean) 5.67 1.95 1.40 1.26 1.36 1.18 0.87 1.60 1.29 2.59
P.vanensis sp.nov. (1143, 1199)  6.85-8.40 2.25-2.70 1.30-1.43 1.13-1.24 1.32-1.41 1.14-1.29 0.82-0.95 1.61-1.73 1.22-1.36 2.52-2.74
P. vanensis sp. nov. (mean) 7.53 2.45 1.36 1.19 1.36 1.20 0.88 1.68 1.30 2.60
P. sp. (19, Karabet Pass) 7.05 225 1.34 1.12 1.34 1.18 0.88 1.76 1.36 2.67
P. vrabeci sp. nov. (13, 19) 7.30-7.45 2.40-2.50 1.38-1.42 1.21-1.25 1.41-1.42 1.17-1.21 0.83-0.85 1.63-1.66 1.32 2.63-2.71
P. vrabeci sp. nov. (mean) 7.38 245 1.40 1.23 1.42 1.19 0.84 1.65 1.32 2.67

For abbreviations in line 1, see “Abbreviations to measurements and ratios” (section “Material and methods”).

moderately impressed, wide; striole short, not joining
stria 1; striae 1-6 reaching basal bead, 7 reduced before.
Following aberration exists in two specimens, striae 3 and
4 posteriorly, each of them fusing separately with stria
2 and joined stria reaches lateral gutter, otherwise striae
posteriorly as in subgeneric description. Interval 3 with
three or two minute discal setiferous punctures situated as
follows: anterior puncture (in most specimens missing on
one or both elytron) adjoining stria 2, in middle of interval
3 or adjoining stria 3, remaining two punctures adjoining
stria 2. Umbilicate setiferous series mostly consists of
16 punctures on elytron, rarely with 17 punctures. Legs.
Posterior side of profemur with one seta in basal third
and one in medial third. Mesofemur with four setiferous
punctures on anterior side ventrally (Fig. 5B). Anterior side
of metafemur ventrally with two long setae, one in basal
third and one in medial third. Male genitalia. Urite IX
small, oval, with proximal margin slightly asymmetrical
and rounded (Fig. 7C). Median lobe of aedeagus curved
in lateral view, with short basal bulb, long and broad
shaft moderately constricted proximally, and apex hardly
reversely turned up; median lobe in ventral view straight,
ca. 3.7 times longer than wide; apical lamella more or less
asymmetrical. Internal sac in lateral view (Fig. 8C) with
ventral sclerite distinctly broadened and rounded distally;
samein ventral view (Fig. 10C), with dorsal sclerite forming
a concave left protuberance and a convex right curve, and
ventral sclerite narrow and completely straight. Right
paramere rather short and crooked (Fig. 12C). Female
genitalia (Fig. 13B). Apical gonocoxite with pointed apex
and two dorsolateral ensiform setae. Spermathecal canal
connected in medial third of receptaculum.

Comparisons. The new species lives in sympatry with
Platyderus (s. str.) umbratus (Ménétriés, 1832). Howev-
er, P. felixi has pronotum more coarsely punctate in ba-
solateral parts with punctures almost reaching the lateral
margin, mesotibia with four setiferous punctures on its
anterior side ventrally, and short urite with apex more
symmetrical (Fig. 7C), whereas P. umbratus possess-
es pronotum shallowly punctate in base with punctures
mostly limited to the basal impressions, mesotibia with
two setiferous punctures on its anterior side ventrally, and
long urite with apex curved to left (as in Fig. 70).
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Habitat. The specimens were hand collected by R. Fe-
lix and J. Muilwijk close to the village Do Polan along
the river course. The vegetation there consisted of (over)-
grazed grassland, fields and small orchards; characteristic
of a cultivated landscape.

Distribution. Southwest Iran: Central Zagros Moun-
tain Chains (Chahar Mahal va Bakhtiari Province, Kiar
County; Fig. 17).

4. Platyderus (Eremoderus) iranicus sp. nov.
http://zoobank.org/3C731C6C-346E-4E8A-BSF3-D2D0OB3E27D97
Figs 1D, 5C, 8D, 10D, 12D, 13C, 17, Table 1

Type locality. Iran, Chahar Mahal va Bakhtiari Province,
7 km NE Naghan Town, 31.97472, 50.77694, 2400 m.
Type material. Holotype 13, ‘IRAN, / Chahar Mahall
va Bachtiari / 7km NE Naghan Town / 31°5829"N,
050°46'37"E 2400m / 03.04.2007, leg. Jan Muilwijk’
(HMIM). Paratypes: 19, labelled as holotype (¢cMUI);
19, ‘IRAN (Chahar Mahall va Bachtiari) / Zagros Mts.
/ Boldaghi vill. (nr Choghaklor lake) / 3 km S Sibak,
2600-2700 m / 31°51'47"N, 50°5524” E / (subalpine
slopes with snowfields / under stones) / 20.IV.2018
Wrase & Laser [07]” (cWR); 1, ‘IRAN (Chahar Mahall
va BachtiarT) / Zagros Mts., Zard Koh Mt. / Cheri pass
20 km W Samsami / 2775 m, 32°09'55"N/ 50°10'37"E
/ (subalpine slopes/under stones) / 21.IV.2018 Wrase
& Laser [08]” (cWR); 58d, 12, ‘IRAN, Zagros Mits.,
P: / Chahar Mahal va / Bachtiari, Zard Koh Mt. / pass,
subalpine slope // 2770m, 21.IV.2018 / 32°09'55"N/
50°10'37"E / leg. M. Hartmann’ (¢(NME); 103J, 592,
32°09'55"N, 50°10'37"E Iran / Zagros Mts., p. Chahar
Mahall / va Bachtiari, Zard Koh Mts., pass / 20km W
Samsami, subalpine / slopes 21.IV.2018 2.775m NN /
leg.: Schnitter IR49° (NME); 128J, 2929, ‘IRAN: Za-
gros Mts., p.Chahar Mahall / va Bachtiari, Zard Koh
Mits.,pass 20km / W Samsami, 32°09'55"N, 50°10'37"E
/2775m, 21.1V.2018, subalp. slopes / leg. A.Weigel #49°
(NME); 19, ‘IR Chaharmahal and / Bakhtiari Cheri pass
/4.vi.2018 3000m / 32°09'31"N, 50°10'47"E / Muilwijk
I (cMUI); 1&, ‘IR Chaharmahal and / Bakhtiari Cheri
pass/ 5.vi.2018 2450m / 32°10'36"N, 50°10'06"E / Muil-
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Figure 4. Dorsal habitus. A. Platyderus (Eremoderus) insignitus insignitus Bedel, 1902, male specimen, SW Tiznit, Sous-Massa
Region, Morocco; B. P. (E.) irakensis, sp. nov., holotype; C. P. (E.) jordanensis, sp. nov., holotype; D. P. (E.) languidus (Reiche &
Saulcy, 1855), lectotype and its labels; E. P. (E.) languidus (Reiche & Saulcy, 1855), male specimen, “Jerusalem Syria”, Jerusalem
District, Israel. Scale bars: 1 mm.
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wijk J.” (¢cMUI); 992, ‘IR Chahar Mahaal Va / Bakh-
tiari Chery pass / 31.v.2019 Muilwijk J. / 2950-3260 m
/ 32°10'51"N, 50°09'59"E (cMUI, HMIM); 13, 299,
‘IRAN (Chahar Mahall va Bachtiari) / Zagros Mts., 5 km
SW Asad Abad / 32°20'30"N/ 50°32'59"E / ca 2400 m
(subalpine slopes/ / under stones) / 19.1V.2018 Wrase &
Laser [03]” (¢WR); 33'J, 32°20'30"N, 50°32'59"E Iran /
Zagros Mts., p. Chahar Mahall / va Bachtiari, Asad Abad
5 km SW / snow field, high pasture / 19.1V.2018 2.500—
2.770m NN / leg.: Schnitter IR 44> (NME); 13 (genitalia
lost after study), 399, ‘IRAN Zagros Mts., P: Chahar /
Mahall va Bachtiari, Asad / Abad 5 km SW, 32°20'30"N, /
50°32'59"E snow field, high / pasture, 19.1V.2018, 2.500—
/2.770m, leg. A. Weigel #18-04> (NME); 383, ‘IRAN:
Zagros Mts., p.Chahar Mahall / va Bachtiar, Asad
Abad 5 km SW, / 19.1V.2018, 32°20'30"N, 50°32'59"E
/ 2500-2770m, snow field, high / pasture leg. A. Weigel
#44° (NME); 18, ‘IRAN, Zagros Mts., P: / Chahar Ma-
hal va / Bachtiari, Asad Abad / 5 km SW, 2500-2770m
// 19.1V.2018, snow field / high pasture, 32°20'N / 30,
50°32'59"E / leg. M. Hartmann, #3/18° (NME); 443,
399, ‘IR Esfahan Kamran Pass / 1.vi.2019 Muilwijl J.
/ 3000-3300m / 32°45'49"N, 50°02'34"E’ (cMUI); 14,
‘IR Esfahan Pashadagan / 2.vi.2019 / Muilwijl J. 3000—
3300m / 32°45'48"N, 49°59'52"E’ (cMUI).

TME: 72 specimens. TGE: 1683, 39 9.

Etymology. Adjective, derived from the name of the
country where the species was collected.

Diagnosis. See “Diagnosis” under P. felixi sp. nov.

Description. Habitus. Specimens of small size for
Platyderus species (BL: 4.30-6.65 mm; BW: 1.50-
2.30 mm), with relatively short, moderately convex
body (Fig. 1D). Measurements and ratios. See Table 1.
Color and lustre. Integument uniformly yellow-brown
to reddish-brown, appendages somewhat lighter than
body. Surface moderately shiny. Microsculpture and
punctation. Clypeus, vertex and disc of head with reduced
microsculpture. Pronotum with regular isodiametric
sculpticells posterolaterally and scarcely-visible to absent
microsculpture in middle and anteriorly. Ventral surface
with microsculpture and dorsal punctation as in P. felixi
sp. nov. Head. About two thirds as wide as pronotum
(mean PW/HW= 1.37). Eyes moderately convex. Labrum
subrectangular, as long as or slightly shorter than clypeus,
with anterior margin straight. Frontoclypeal suture
and frontal furrows as in P. felixi sp. nov. Paraorbital
sulci moderately deep, ending before level of posterior
supraorbital pore. Thorax. Pronotum wider than long
(mean PW/PL=1.27), with widest point at second quarter.
Anterior and posterior transverse impressions indistinct.
Anterior bead lacking in medial 1/10 to 1/8. Sides convex
anteriorly, straight posteriorly. Metepisternum somewhat
longer than wide, MA/MI= 0.9-1.0. Elytra. Cylindrical,
one and a half times or more as long as wide (mean EL/
EW= 1.61), wider than pronotum and relatively long
in relation to pronotum length (mean EW/PW= 1.31;
mean EL/PL= 2.66). Parascutellar striole and striae as in
P. felixi sp. nov. Interval 3 with two or three minute discal
setiferous punctures, anterior puncture being mostly
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absent. Umbilicate setiferous series consisting mostly of
15 or 16 punctures. Legs. Posterior side of profemur with
one seta in basal third and one in medial third. Anterior
side of mesofemur ventrally with four setiferous punctures
(Fig. 5C). Anterior side of metafemur ventrally with two
long setae, one in basal third and one in medial third. Male
genitalia. Median lobe of aedeagus in lateral view as in
P. felixi sp. nov., but significantly narrower, with shaft
less protruding dorsally and more constricted proximally
(Fig. 8D); median lobe in ventral view straight, ca. 3.7
times longer than wide; apical lamella nearly symmetrical
(Fig. 10D). Internal sac in lateral view as in P. felixi sp.
nov., but with ventral sclerite truncate distally; same in
ventral view as in P. felixi sp. nov. Right paramere as that
of P. felixi sp. nov. but somewhat finer (Fig. 12D). Female
genitalia (Fig. 13C). Apical gonocoxite with blunt apex
and two dorsolateral ensiform setae. Spermathecal canal
connected in medial third of receptaculum.

Habitat. The holotype and one female paratype were
collected along an artificial lake situated in a valley north-
west of village Aliabad. They were caught at grassland
with lots of stones situated along this lake. The vegetation
there consisted of grassland, fields and small orchards — as
a whole a cultivated landscape. Other ground beetles col-
lected at this place, together with the new species, were
Carabus maurus osculatii Villa, 1844, Poecilus festivus
(Chaudoir, 1868) and Amblystomus niger (Heer, 1841).

Cheri Pass environments were represented by over-
grazed grasslands with rocks and stones at lower altitudes
and stone slopes with sparse vegetation and snow fields
at higher altitudes. Similarly, Kamran Pass habitats were
consisted of overgrazed grasslands at lower altitude and
of stony (sub)alpine slopes with sparse vegetation and
snow fields at higher altitudes.

Habitats around Asad Abad represent grasslands on
subalpine slopes; specimens there were collected under
stones, sometimes near edges of snowfields.

Distribution. Southwest Iran: Central Zagros Moun-
tain Chains. So far, four isolated populations are known:
(1) Borujen County; (2) Kuhrang County (type locality);
(3) Shahr-e Kord County (locality southwest Asad Abad);
(4) Fereydunshahr County (Kamran Pass), the first three
in Chahar Mahal va Bakhtiari Province, the fourth one in
Isfahan Province (near border area with Chahar Mahal va
Bakhtiari Province).

Notes. The two specimens collected 7 km northeast
of Naghan Town represent the nearest population of
P. iranicus sp. nov. to the type locality of P. felixi sp.
nov., ca. 17 km in a straight line (Fig. 17). The speci-
men from the environments of the Choghaklor Lake was
collected together with three specimens of Platyderus (s.
str.) umbratus (Men.).

The distance between the population from the type lo-
cality (near Cheri Pass) and that one southwest of Asad
Abad is ca. 45 km in a straight line. On the other hand,
the distance between Cheri Pass and locality northeast of
Naghan Town is ca. 62 km in a straight line. Respectively,
the distance between the locality southwest of Asad Abad
and that one northeast of Naghan Town is about 47 km
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Figure 5. Mesofemora, anterior side (A-D: left mesofemur, E-I: right mesofemur; white arrows and dots indicate position of setif-
erous punctures). A. Platyderus (Eremoderus) weiratheri Maran, 1940, female specimen, Boz dag kdy env., Izmir District, Turkey;
B. P. (E.) felixi, sp. nov., topotype female paratype; C. P. (E.) iranicus, sp. nov., topotype female paratype; D. P. (E.) lassallei, sp. nov.,
female paratype, Iran, Mazandaran Province, E Qolqol; E. P. (E.) klapperichi, sp. nov., holotype; F. P. (E.) taghizadehi Morvan, 1974,
male specimen, Tochal, Tehran Province, Iran; G. P. (E.) afghanistanicus, sp. nov., holotype; H. P. (E.) brunneus ferrantei Reitter, 1909,
lectotype; L. P. (E.) languidus (Reiche & Saulcy, 1855), female specimen, Netanya 1.3.97, Central District, Israel. Scale bars: 0.5 mm.
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in a straight line. The distance between the type locality
(near Cheri Pass) and the locality of Kamran Pass is about
67 km in a straight line (the same distance is between
the populations from the Kamran Pass and that of Asad
Abad). The distance between the Kamran Pass (Ferey-
dunshahr County) and the locality northeast of Naghan
Town is about 112 km in a straight line.

“vanensis” subgroup

Notes. By its parascutellar striole and striac 1-8 more
coarsely and densely punctate and more deeply im-
pressed, the species from Eastern Turkey differ from
those of the “iranicus” subgroup.

5. Platyderus (Eremoderus) vanensis sp. nov.
http://zoobank.org/SDAEBFAF-5211-4ED1-83DE-822DD8402705
Figs 1E, 8E, 10E, 13D, E, 16, Table 1

Type locality. Turkey, Van Province, Gevas Town environs.

Note on type locality. Gevas Town is situated on the
southern shore of Van Lake. The holotype was perhaps
collected in vicinities of the town.

Type material. Holotype: 13, ‘TURCIA or. Van
/ Gevas 29.6.1993 / lgt. J. Riazicka // Platyderus / cf. /
punctiger / (REICHE & SAULCY) / WRASE det. 2008’
(cWR). Paratypes: 19, ‘TURKEY OR. / GEVAS env.,
2100-2600m / (CADIR DAGI) / 1993-06-29, Klima
lgt. // Platyderus / cf. / punctiger / (REICHE & SAUL-
CY) / WRASE det. 2008’ (NMNHS); 1, 19, ‘Resadiye
1900m / TR: Bitlis 6.91 / coll. B. Lassalle’ (cLAS); 19,
‘CE TURKEY, prov. Bitlis / 38°37'N, 42°16'E 2290m /
Sentepe env. / Nemrut Mt. — crater / 24.V1.08 lgt. E.Ha-
jdaj // COLL. / E. & P. HAJDAJ / JEZOV / Czech Re-
public’ (cHAJ); 584, 299, ‘TR, Bitlis, Yelkenli / Van
lake, ca. 1800 m / ~ 38°28'N, 42°32'E / 21.1V.-20.V.2014
/ pitfall, leg. C. Reuter’ (NMNHS, cREU, cWR); 19,
‘col de Buglan 1500m / TR Mus 6.88 / col. B. Lassalle’
(cLAS); 18, ‘E Turkey, Mus / 8km SE Solhan, Buglan /
Gec., 1700-1800m / 38°56'N, 41°08'E 18. — / 20.VI1.05
lgt. E.&P.Hajdaj’ (cHAJ); 38J, 592, ‘TR, Bingdl / Mus
/Buglan Gegidi, 1640 m/21.IV. — 11.V.2014 / pitfall, leg.
C. Reuter’ (NMNHS, cREU, cWR).

TME: 22 specimens. TGE: 483,29 2.

Etymology. An adjective derived from the geograph-
ical name Van.

Diagnosis. The new species is most closely related to
P. vrabeci sp. nov., but easily differs from it by the apical
lamella of the median lobe (dorsal and ventral view) that
is less symmetrical and shorter (Fig. 10E), conical shape
of bursa copulatrix (Fig. 13D, E), darker coloration of the
integument, elytral striae and striole more coarsely punc-
tate and smaller value PW/PA (1.32-1.41, vs. 1.41-1.42).

Description. Habitus. Specimens of middle size
for Platyderus species (BL: 6.85-8.40 mm; BW: 2.25-
2.70 mm), with subelongate, slender body (Fig. 1E).
Measurements and ratios. See Table 1. Color and lustre.
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Body dorsally and ventrally mostly reddish-brown,
appendages (antennae, palpi and legs) lighter colored than
body, some specimens from Buglan Ge¢idi with elytra
almost black, and head, pronotum and ventral surface
reddish-brown. Integument rather shiny. Microsculpture
and punctation. Pronotum and elytral intervals 1-5 (rarely
also 6-7) without distinct sculpticells or with very faint
ones, intervals 6-9 mostly (all specimens from Yelkenli)
with distinct isodiametric sculpticells. Ventral surface
mostly without visible sculpticells, sometimes with
scarcely-visible isodiametric meshes. Pronotum coarsely
and densely punctate in basal third and adjacent lateral areas,
punctures at sides often reaching medial third. Abdominal
ventrites 1—4 punctate at sides. Head. About two thirds as
wide as pronotum (PW/HW= 1.30-1.43). Antennae long,
with last three antennomeres exceeding base of pronotum.
Eyes long, subconvex. Labrum subrectangular, with
anterior margin slightly concave. Frontal furrows shallow,
subfoveolate. Paraorbital sulci moderately deep, ending
slightly before level of posterior supraorbital pore. Thorax.
Pronotum wider than long (PW/PL= 1.13-1.24), widest
point at anterior third. Anterior transverse impression
barely distinct, posterior one distinct medially. Sides
sinuate, convex anteriorly, concave posteriorly; anterior
bead reduced in medial 1/10. Metepisternum slightly longer
than wide, MA/MI=0.87-0.93. Elytra. Elongate, about one
and two thirds as long as wide (EL/EW= 1.61-1.73), two
and a half times as long as pronotum (EL/PL=2.52-2.74),
and one third wider than pronotum (EW/PW= 1.22-1.36),
with widest point at medial fifth. Parascutellar striole and
striae deeply impressed (specimens from Buglan Gegidi
with striae 7-8 less impressed than others); parascutellar
striole short, not connected with stria 1. Interval 3 with
three discal setiferous punctures. Umbilicate setiferous
punctures consisting of 1617 (rarely 18) each side. Legs.
Posterior side of profemur with one seta in basal third
and one in medial third. Mesofemur with three or four
setiferous punctures (three specimens with two on one
side) on anterior side ventrally. Anterior side of metafemur
ventrally with two long setae, one in basal third and one
in medial third. Male genitalia. Median lobe of aecdeagus
in lateral view, with elongate basal bulb, long and broad
shaft moderately constricted proximally, and short, straight
apex; median lobe in ventral view straight, about 3.4
times longer than wide; apical lamella (dorsal view) short,
symmetrical, rounded at tip, with sides straight or slightly
convex. Internal sac in lateral view (Fig. 8E) with ventral
sclerite distinctly broadened and rounded distally; same
in ventral view (Fig. 10E), with dorsal sclerite forming a
slightly sclerotized and short left-sided protuberance and
a convex and long right-sided curve, and ventral sclerite
narrow and nearly straight (only just scarcely bent to
left). Female genitalia (Fig. 13D, E). Apical gonocoxite
with semi-pointed apex and two dorsolateral ensiform
setae. Spermathecal canal connected in medial third
of receptaculum.

Habitat. Christoph Reuter (CR) and Bernard Lassal-
le (BL) kindly provided us with information on habitat
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Figure 6. Metatarsus, dorsal view. A. Platyderus (Eremoderus) brunneus brunneus Karsch, 1881, left metatarsus, female specimen,
Aziziyah, Jafara District, Libya; B. P. (E.) brunneus ferrantei Reitter, 1909, left metatarsus, female specimen, Holot Haluza, South-
ern District, Israel; C. P. (E.) irakensis, sp. nov., left metatarsus (black arrows indicate longitudinal grooves on metatarsomeres 2,
3 and 4), holotype; D. P. (E.) jordanensis, sp. nov., right metatarsus, holotype; E. P. (E.) languidus (Reiche & Saulcy, 1855), right
metatarsus, male specimen, Nahal Prat, Judea and Samaria Area, Israel. Scale bars: 0.5 mm.
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preferences. The specimens found by CR near Yelken-
li were collected in a stunted oak forest. Underground is
karst rock, in the middle of the tiny valley flows a small
stream that still carries water, at least in spring. The series
found by CR at Buglan Geg¢idi, 1640 m, was collected in a
semi-open landscape with a low, sparse oak forest of rather
small, thin trees, a lot of scrubland, in between meadows, at
least in some places, again karst rock, weathered rocks, and
alot of foliage. BL declare that he found a female specimen
at Buglan Gegidi, 1500 m, in “oak bushes”; same stated
that, in Resadiye one male and one female of the new spe-
cies was collected in small oak grove in a little valley.

Distribution. Turkey (provinces of Bing6l and Mus:
Buglan Gegidi; Bitlis Province; Van Province; Fig. 16).
In Bitlis Province, the species inhabits the Nemrut vol-
canic massif west of Bitlis Town and the mountain re-
gion south of the Yelkenli (= Resadiye) Bucagi. In Van
Province, P. vanensis sp. nov. lives around Gevas Town
and in the Cadir Dagi, a massif situated south of the town
aforementioned. In the border area of provinces of Bingdl
and Mus, it lives along the pass Buglan Gegidi.

Platyderus (Eremoderus) sp.
Fig. 2A, Table 1

Material examined. TURKEY: 19, ‘Col. Karabet 3000m
/ TR. Van / 18 VII 84 Machard / Collection Machard’
(cMAC).

TME: 1 specimen. TGE: 0.

Diagnostic features. It is distinct from individuals of
P. vanensis sp. nov. by flatter elytral intervals and less
coarsely punctate elytral striac. Measurements and ratios
shown on Table 1.

Habitat and bionomic notes. The specimen was col-
lected by PM just before the pass Karabet Pass (eastern
slope), on the road coming from Yukari-Narlica kdyii
village towards the pass. There is a large cirque on the
left with many snowfields and streams descending from
them; it was found in gravel between the rivulets, at an
altitude of about 2800 m.

Distribution. Karabet Pass [= Karabet Gegidi] (Tur-
key, Eastern Anatolia Region, Van Province).

Notes. The single female remains unidentified due to
the lack of a male specimen. In addition, the characters
of the elytral intervals and striae are not sufficiently diag-
nostic to propose a new name for this form.

6. Platyderus (Eremoderus) vrabeci sp. nov.
http://zoobank.org/E82E9976-9F7TE-4BE7-A545-FA359CEBCCF6
Figs 1F, 7D, 8F, 10F, 12E, 13F, 16, Table 1

Type locality. Turkey, Adiyaman Province, Nemrut Dagi,
NE of Adryaman.

Notes on type locality. The Nemrut Dag1, a mount in
Southeastern Anatolia, elevated over 2150 m a.s.l., not
far from the upper reaches of the Euphrates. It belongs to

dez.pensoft.net

the Taurus Mountains and lies 86 kilometers northeast of
Adiyaman in the province of the same name.

The GPS coordinates indicated on original labels are
imprecise. They were taken from a map after the time of
collecting (V. Vrabec, pers. comm.).

Type material. Holotype &, ‘S Turkey: NEM-
RUT DAGI / (NE from Adiyaman), UTM: DC60 /
38.00N/38.35E, 1700-1900 m / mount. pastures, stone
fields / 27.-28.1V.1997, V. Vrabec lgt.” (cWR). Paratype:
19, labelled as holotype (NMNHS).

TME: 2 specimens. TGE: 14, 12.

Etymology. Patronymic, named after Vladimir Vra-
bec, an entomologist interested in beetles and butterflies,
who collected the type series of the new species.

Diagnosis. It differs from P. vanensis sp. nov. by the
uniformly lighter coloration of the body, by the elytra
and strioles much less coarsely and deeply punctate, and
by slightly higher value of ratio PW/PA (1.41-1.42, vs.
1.32-1.41). The apical lamella in P. vrabeci sp. nov. is
also more symmetrical and elongate (Fig. 10F) and the
bursa copulatrix is rounded (Fig. 13F).

Description. Habitus. Specimens of relatively large
size for Platyderus species (BL: 7.30-7.45 mm; BW:
2.40-2.50 mm), with elongate, moderately convex
body (Fig. 1F). Measurements and ratios. See Table 1.
Color and lustre. Body and appendages rusty red, head
slightly darker than pronotum and elytra. Integument
moderately shiny, head and pronotum shinier than elytra.
Microsculpture and punctation. Pronotum without
microreticulation. Elytral intervals and scutellum with
distinct isodiametric sculpticells, basal margin and
lateral gutterof elytra without evident microsculpture.
Ventral surface largely with sculpticells not apparent
or with scarcely-visible isodiametric (proepisternum,
abdominal ventrites 1-5 laterally) or slightly transverse
sculpticells (abdominal ventrite 6). Head with punctures
and wrinkles only on posterior part of clypeus and areas
in and around frontal furrows, rest of dorsal surface
smooth. Pronotum coarsely punctate in basal third, with
some punctures at sides reaching medial third; disc
and apical third smooth. Elytral intervals with a row of
irregular punctures. Abdominal ventrites smooth to very
finely wrinkled at sides. Head. One-third or less as wide
as pronotum (PW/HW= 1.38-1.42). Eyes moderately
convex. Labrum subrectangular, as long as clypeus, with
anterior margin slightly concave. Frontoclypeal suture
distinct, impressed in middle, less distinct to obliterate at
sides. Frontal furrows moderately distinct and impressed,
subfoveolate. Paraorbital sulci straight, moderately deep,
backward barely reaching posterior margin of eye, not
reaching level of posterior supraorbital pore. Thorax.
Pronotum about a quarter wider than long (PW/PL=
1.21-1.25), with widest point at second quarter. Anterior
and posterior transverse impressions barely distinct.
Sides sinuate, convex medially and anteriorly, concave
posteriorly; bead of anterior border present throughout,
rather fine; bead of posterior border present laterally
and submedially, reduced to lacking at medial 1/10.
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Figure 7. Urite, ventral view. A. Platyderus (Eremoderus) chatzakiae, sp. nov., holotype; B. P. (E.) weiratheri Matan, 1940,
E: topotype male specimen; C. P. (E.) felixi, sp. nov., holotype; D. P. (E.) vrabeci, sp. nov., holotype; E. P. (E.) lassallei, sp. nov.,
holotype; F. P. (E.) ledouxi Morvan, 1974, male specimen, 10 km S Hasan Keif, Mazandaran Province, Iran; G. P. (E.) taghizadehi
Morvan, 1974, male specimen, Tochal, Tehran Province, Iran; H. P. (E.) afghanistanicus, sp. nov., holotype; 1. P. (E.) brunneus
brunneus Karsch, 1881, male specimen, 50 km W of Ben Gardane, Medenine Governorate, Tunisia; J. P. (E.) brunneus ferrantei
Reitter, 1909, male specimen, Holot Haluza, Southern District, Israel; K. P. (E.) jordanensis, sp. nov., holotype; L. P. (E.) languidus
(Reiche & Saulcy, 1855), lectotype; M. P. (E.) languidus (Reiche & Saulcy, 1855), male specimen, Nahal Prat, Judea and Samaria
Area, Israel; N. P. (Platyderus) sp., male specimen, Boz Daglar Mtn., Turkey; O. P. (P.) reticulatus (Chaudoir), male specimen,
Tashehzeh, Nowshahr County, Mazandaran Province, Iran. Scale bars: 0.5 mm.
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Metepisternum as long as wide, MA/MI= 0.95-1.01.
Elytra. Elongate, about two thirds as long as elytra wide
(EL/EW= 1.63-1.66), two times and two thirds as long
as pronotum (EL/PL=2.63-2.71), and one and a third as
wide as pronotum (EW/PW= 1.32), with widest point at
beginning of third quarter. Parascutellar striole and striae
well-impressed, moderately punctate (less coarsely than
P. weiratheri and P. vanensis sp. nov.); parascutellar
striole short, not joining stria 1; striae 1-6 reaching basal
bead, 7 shortened a little before. Interval 3 with three
discal setiferous punctures, as first lack on left eytron of
paratype. Umbilicate setiferous series with 16 punctures
on each side in holotype, with 17 punctures on left elytron
and 15 ones on right elytron in paratype. Legs. Posterior
side of profemur with one seta in basal third and one in
medial third. Mesofemur with 3—4 setiferous punctures
on anterior side ventrally. Anterior side of metafemur
ventrally with two long setae, one in basal third and one
in medial third. Male genitalia. Urite 1X suboval, with
proximal margin slightly asymmetrical and pointed (Fig.
7D). Median lobe of aedeagus in lateral view similar to
that of P. vanensis, but slightly narrower and with apex a
little longer (Fig. 8F); same in ventral view straight, about
3.2 —3.3 times longer than wide (Fig. 10F); apical lamella
(dorsal view) less symmetrical and more elongate than in
P. vanensis sp. nov. Internal sac in lateral view (Fig. 8F)
with ventral sclerite distinctly broadened and rounded
distally; same in ventral view (Fig. 10F), with ventral
sclerite somewhat more broadened distally than that of
P. vanensis sp. nov. Right paramere on Fig. 12E. Female
genitalia (Fig. 13F). Apical gonocoxite with semi-pointed
apex and two dorsolateral ensiform setae. Spermathecal
canal connected in medial third of receptaculum.

Habitat. Slopes with pastures and stone fields covered
with snow patches at the time of collecting at an altitude
of 1700-1900 m. Several trees in poor condition and a
few flowering wild representatives of Hyacintus spp.
were observed around the place of collecting (V. Vrabec,
pers. comm.).

Distribution. Nemrut Dagi (Turkey, Southeastern
Anatolia, Province of Adiyaman; Fig. 16).

“lassallei” species group

Notes. The species of the “lassallei” and the “davatchii”
group share a synapomorphy, the distal end of the ventral
sclerite of the median lobe is curved to the left (ventral view).

7. Platyderus (Eremoderus) lassallei sp. nov.
http://zoobank.org/8A300B91-AAEF-4283-8EDF-314FF907E684
Figs 2B, 5D, 7E, 8G, 10G, 12F, 14A, 17, Table 2

Type locality. Iran, Mazandaran Province, Nur County,
between Nur City and Lavij Village, 500-1300 m.

Notes on type locality. Bernard Lassalle (pers. comm.)
stated that the holotype was caught with soil traps in the
period 8-25 June 2000. The place of the exposition of
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traps was: “south of Nur, on the road between Nur and
Lavij, in a mixed forest, between 500-1300 m”. How-
ever, having in mind that the northern outskirts of Lavij
Village are situated at about 600 m altitude, we consider
that the real altitude at which the specimen was caught is
between 500 and 600 meters.

Type material. Holotype &, ‘sud Nur 500-1300m
/ IR:Mazanderan 6.00 / coll. B.Lassalle’ (cLAS). Para-
types: 14, ‘IRAN, Prov. Mazandaran / [IR08-01] Sari
County, / Mohammadabad, Elburz Mts., / N-Slope, NE
Sangdeh, 1533m, / 36°04'06.6"N, 53°09'57.8"E, / Fa-
gus forest, leaves debris, / sifted, 29.V.2008, leg. A.
Pitz’ (¢WR); 19, ‘IRAN, Prov. Mazandaran / [IR08-
03A] Sari County, / Mohammadabad Elburz Mts., /
N-Slope, E Qolgol, / 36°10226.7"N, 53°1629.2"E, /
916m, sifted, 30.V.2008, / leg. A. Piitz’ (cPTZ); 1J,
299, ‘N.IRAN-Mazandaran prov. / Maji to Vemzela rd.
1360 m /36°07'10.8"N, 53°11'50.9"E / 1-5.V1.2018, Va-
clav Cutka leg.” (NMNHS); 14, 19, ‘N.IRAN-Mazanda-
ran prov. / Sari-Talarem env, 36°13"21"N, 53°15'49.6"E,
965m, forest / 1-5.V1.2018, Vaclav Cutka leg.” (¢cKME);
14, ‘N.IRAN-Mazandaran prov. / Galugah-Niala env.
1390 m / 36°37'38.8"N, 53°50'15.6"E / 4.V1.2018, Va-
clav Cutka leg.” (cKME).

TME: 9 specimens. TGE: 5443, 1 $.

Etymology. Latinized patronym based on the surname
of Bernard Lassalle (Boissy-les-Perche, France), whose
assiduous efforts in the field contributed substantial num-
bers of Carabid beetles that are very interesting or new
to science.

Diagnosis. This species is distinct from the other spe-
cies of the subgenus in the following set of characters:
(1) large size of body (8.00-8.50 mm, Table 2); (2) deep
black color of body and reddish-brown appendages;
(3) dorsal surface of head and pronotum basal foveae
with more extensive punctation (incl. micropunctation);
(4) median lobe of aedeagus (lateral view) less noticeably
curved basally, with apex not turned up.

In addition to the aforementioned characters, the new
species differs from species of the “davatchii” group
(which together with P. lassallei are the only Eremo-
derus—representatives that inhabit Alborz Range) in the
wider pronotum (PW/PL >1.20, vs. PW/PL < 1.19) with
sides to base more convex, the less long elytra (EL/EW
<1.58-1.60, vs. EL/EW > 1.60), and the larger and lon-
ger median lobe (1.4 mm long and 4.3—4.4 times longer
than wide, measurements taken ventrally). The median
lobes of P. ledouxi and P. taghizadehi are proportionally
smaller and less long (1.1-1.3 mm long and 3.7-3.9 times
longer than wide) more clearly curved basally, with apex
somewhat turned up (lateral view).

Description. Habitus. Specimens of large size for
Platyderus species (BL: 8.05-8.50 mm; BW: 2.95-
3.05 mm), with suboval and subconvex body (Fig. 2B).
Measurements and ratios. See Table 2. Color and lustre.
Head, pronotum and elytra black, ventral part of body dark
brown, appendages distinctly lighter than body, reddish-
brown. Integument moderately shiny. Microsculpture
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Figure 8. Median lobe of aecdeagus, left lateral view. A. Platyderus (Eremoderus) chatzakiae, sp. nov., holotype; B. P. (E.) weiratheri
Martan, 1940, lectotype; C. P. (E.) felixi, sp. nov., holotype; D. P. (E.) iranicus, sp. nov., holotype; E. P. (E.) vanensis, sp. nov.,
holotype; F. P. (E.) vrabeci, sp. nov., holotype; G. P. (E.) lassallei, sp. nov., holotype; H. P. (E.) ledouxi Morvan, 1974, male
specimen, 10 km S Hasan Keif, Mazandaran Province, Iran; I. P. (E.) taghizadehi Morvan, 1974, male specimen, Tochal, Tehran
Province, Iran; J. P. (Platyderus) sp., male specimen, vicinity of Izmir City, Turkey. Scale bars: 0.2 mm.
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and punctation. Disc of head with reduced sculpticells.
Pronotum with regular isodiametric  sculpticells
posterolaterally and stretched isodiametric sculpticells
anterolaterally, microsculpture very faint to absent on
disc. Ventral surface largely with obsolete microsculpture,
slightly stretched isodiametric sculpticells present on
mentum, submentum and sternal parts laterally, slightly
transverse sculpticells present on sternal part medially; gula,
abdominal ventrites and legs without microreticulation.
Prosternum laterally punctate. Head. About two thirds as
wide as pronotum (mean PW/HW= 1.39). Antennae long,
with last three antennomeres exceeding base of pronotum.
Eyes large and convex. Labrum subrectangular, with
anterior margin slightly concave. Frontal furrows slightly
impressed, subfoveolate. Paraorbital sulci moderately
deep, ending slightly before level of posterior supraorbital
pore. Thorax. Pronotum distinctly wider than long
(mean PW/PL= 1.23), widest at second quarter. Anterior
transverse impressions barely distinct to indistinct,
posterior one well-distinct medially. Sides convex
anteriorly, slightly to barely concave posteriorly; bead
of anterior margin present laterally, reduced in medial
1/10; bead of posterior margin present throughout (in one
paratype reduced to absent in medial 1/8). Metepisternum
as long as wide, MA/MI about 1.0. Elytra. Suboval, one-
and-a-half times as long as wide (mean EL/EW= 1.51),
wider and much longer in relation to pronotum (mean EW/
PW=1.38; mean EL/PL=2.58). Stria 7 reaching or ending
before. Elytral interval 3 with three discal setiferous
punctures, anterior puncture adjoining stria 3, remaining
two punctures adjoining stria 2. Umbilicate setiferous
series of 16 punctures on each elytron. Legs. Posterior side
of profemur with one seta in basal third and one in medial
third. Anterior side of mesofemur ventrally (Fig. 5D)
mostly with three-four setiferous punctures (one specimen
with five punctures on one mesofemur, whereas another
with two such also on one mesofemur). Anterior side of
metafemur ventrally with two long setae, one in basal third
and one in medial third. Male genitalia. Urite IX large,
with right shoulder straight to apex and proximal margin
widely rounded (Fig. 7E). Median lobe of aedeagus in
lateral view arcuate ventrally, with apex almost straight;
same in ventral view straight, ca. 4.3—4.4 times longer
than wide, with apical lamella symmetrical. Internal sac in
lateral view well-differentiated, with ventral sclerite long
and narrow (Fig. 8G), in ventral view with dorsal sclerite
forming a short left-sided curve and a long right-sided
curve, and ventral sclerite straight, narrow, with distal end
curved to left (Fig. 10G). Right paramere relatively large,
rather concave ventrally (Fig. 12F). Female genitalia
(Fig. 14A). Apical gonocoxite with semi-pointed apex
and two dorsolateral ensiform setae. Spermathecal canal
connected in medial third of receptaculum.

Comparisons. By dorsal coloration, form of pronotum
and elytra, the new species is similar to P. reticulatus (Chau-
doir, 1842), the only member of the nominotypical subge-
nus that lives in sympatry with P. lassallei on north slopes
of the Alborz Range. However, the latter has the anterior
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side of mesofemur ventrally mostly with three-four setae
(vs. two such setae in P. reticulatus) as well as completely
different shapes of the urite and median lobe of aecdeagus.
Habitat. According to the label data, the species occurs
on northern slopes in Fagus orientalis or mixed forests in
altitudes of about 500—1600 m a.s.l. Specimens were col-
lected by sifting leaves debris or with pitfall traps.
Distribution. North Iran: Central Alborz Range
(Fig. 17). The three records known until today come from
three counties of the Province of Mazandaran, Nur County,
Sary County and Galugah County. The areas between these
counties are probably also populated by P. lassallei sp. nov.

“davatchii” species group

Diagnosis. This group includes P. davatchii, P. ledouxi,
P. taghizadehi and P. klapperichi sp. nov., which are adapt-
ed to inhabit higher altitudes and open habitats in the Al-
borz Range (Fig. 17). Compared with P. lassallei sp. nov.,
the species in question have a more elongate and parallel
body of smaller size and lighter color of the integument
(see also “Diagnosis” under “lassallei” species group).

The species from the “davatchii” group differs from
those of the “iranicus” subgroup, in: (1) the sides of pro-
notum are clearly concave toward the posterior angles
(vs. sides of pronotum hardly concave or straight toward
the posterior angles), (2) PW/PL < 1.20 (vs. PW/PL >
1.22), and (3) EL/EW > 1.63 (vs. EL/EW < 1.63).

Habitat. The habitat of the species of the “davatchii”
group is similar to that of the two Iranian species from the
Zagros Mountains (see “Habitat” under “iranicus-vanen-
sis” species group). In the high mountain zone of Elburz
the Eremoderus-species were collected in natural moun-
tain pastures, covered with snow in winter.

Notes. Having not been able to examine the type ma-
terial of Pierre Morvan, we treated P. davatchii Morvan,
1970, P. taghizadehi Morvan, 1974 and P. ledouxi Mor-
van, 1974 as valid species. Based on original descriptions
and new material at hand, we were able to ascertain the
identity of the last two species. Without available materi-
al for study, the identity of P. davatchii remains unknown
for the time being.

8. Platyderus (Eremoderus) davatchii Morvan, 1970
Fig. 17

Platyderus davatchii Morvan, 1970: 194 (type locality: “I’Elburz, en-
virons d’Alamut ; alt. 2 700 m...prés d’un torrent, versan nord”).

Notes on type locality. The type locality in the Iranian
province of Qazvin, in Qazvin County, in the vicinities of
Alamut Castle, 2700 m, may conditionally confine to the
high area of the Central Alborz Range situated northward
of the upper current of Shah Riid River, eastward of the
Ovan Lake and westward of the upper currents of Seh
Hazar River. It may concern the area situated north-north-
east of ruins of the Alamut Castle.
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Figure 9. Median lobe of aedeagus, left lateral view (black arrows on D, F-H indicate convexity of ventral margin of apex of
median lobe). A. Platyderus (Platyderus) sp., male specimen, Boz Daglar Mtn., Turkey; B. P. (Eremoderus) afghanistanicus, sp.
nov., holotype; C. P. (E.) brunneus brunneus Karsch, 1881, male specimen, 50 km W of Ben Gardane, Medenine Governorate,
Tunisia; D. P. (E.) brunneus ferrantei Reitter, 1909, male specimen, Holot Haluza, Southern District, Israel; E. P. (E.) insignitus
insignitus Bedel, 1902, male specimen, SW Tiznit, Sous-Massa Region, Morocco; F. P. (E.) jordanensis, sp. nov., holotype;
G. P. (E.) languidus (Reiche & Saulcy, 1855), lectotype; H. P. (E.) languidus (Reiche & Saulcy, 1855), male specimen, Nahal Prat,
Judea and Samaria Area, Israel. Scale bars: 0.2 mm.
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References. Platyderus davatchii: Morvan 1970: Mor-
van 1974: 149; Lorenz 1998: 375; Hovorka and Sciaky
2003: 522; Lorenz 2005: 395; Azadbakhsh and Nozari
2015: 84; Hovorka 2017: 757.

Type material. Holotype 9 preserved in private col-
lection Pierre Morvan (Carentoir, France). Not examined.

Other material examined. None.

Habitat. The holotype was collected under a large
stone near a stream, on a north slope at ca. 2700 m altitude.

Distribution. Only known from type location in North
Iran: Central Alborz Range (Fig. 17).

Notes. Based on the habitus drawing and features not-
ed in the original description (Morvan 1970: 194, fig. 6),
P. davatchii is without doubt an Eremoderus-species.
For the time being, it is the westernmost and the least
known representative of the “davatchii” species group.
Study of the holotype or topotypical male specimens of
P. davatchii is a key issue that can help to decide wheth-
er its closest neighbor, P. ledouxi, is a separate species
or its synonym. The distance between the population
from Alamut Region (Qazvin County), referred to the
former species, and the population south of Kelardascht
[= Hasankif; = Rudbarak] (Chalus County: Kelardascht
District), referred to the latter species is about 40—50 km
in straight line.

The record about P. davatchii from “10 km S Hasan Keif”
(Lohaj and Mlejnek 2007) actually concerns P. ledouxi.

9. Platyderus (Eremoderus) klapperichi sp. nov.
http://zoobank.org/SCA1EB54-9BEA-4E30-83C6-BF3B49C83A13
Figs 2C, 5E, 17, Table 2

Type locality. Iran, Alborz Mountains, Damavand, 2000 m.

Notes on type locality. The locality is situated in the
Province of Tehran, in the Damavand County (Central
Alborz Range). Data on the label are insufficient to lo-
cate whether the holotype has been collected in the sur-
rounding area of the Damavand City or in foothills of the
Mount Damavand.

Type material. Holotype &, ‘IRAN, Demavand / 2000
m, Elbursgeb. / 2.V1.1960 / leg. J. Klapperich’ (HNHM).

TME: 1 specimen. TGE: 0.

Etymology. The species is named in honor of the Ger-
man entomologist and collector of insects Johann Fried-
rich Klapperich (1913—-1987), famous by its very success-
ful expeditions to Southern China, the near and Middle
East, and who collected the holotype of this new species.

Diagnosis. It differs from other representatives of the
“davatchii” group by very small size of body (BL <7 mm)
and pronotum less wide in relation to head (PW/HW=
1.27). In addition, it differs from P. taghizadehi by anteri-
or side of mesofemur ventrally with four setiferous punc-
tures (vs. three setiferous punctures in P. taghizadehi).

Description. Habitus. Specimen of small size for
Platyderus species, with elongate and convex body
(Fig. 2C). Measurements and ratios. See Table 2. Color
and lustre. Body uniformly dark brown (castaneous), an-
tennae, palpi and legs reddish-brown. Integument moder-
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ately shiny. Microsculpture and punctation. Microsculp-
ture of head faint to absent on clypeus and frons, present
on vertex. Pronotum with isodiametric sculpticells only
posterolaterally, remaining surface without distinct mi-
crosculpture. Lateral parts of pro- and metasternum, pro-,
mes-, and metepisternum, abdomen and legs with slightly
stretched isodiametric sculpticells; ventral part of head,
prosternum and metasternum medially without or with
reduced sculpticells. Pronotum basal half with several
transverse wrinkles. Head. Narrower than pronotum (PW/
HW= 1.27). Frontal furrows slightly impressed, shape-
less, wrinkled. Paraorbital sulci moderately deep, ending
at level close to posterior supraorbital pore. Frons behind
frontal furrows wrinkled. Thorax. Pronotum barely wid-
er than long (PW/PL= 1.09), with widest point at second
quarter. Anterior transverse impression distinct, posterior
transverse one indistinct between adjacent wrinkles. Sides
moderately curved apicad and basad, convexly anterior-
ly, concavely posteriorly; beads of anterior margin and
posterior margin present laterally, very faint to reduced in
medial 1/8. Metepisternum somewhat longer than wide,
MA/MI about 0.8. Elytra. Cylindrical, about one and two
thirds as long as wide (EL/EW= 1.70), wider and consider-
ably longer than pronotum (EW/PW= 1.40; EL/PL=2.60).
Stria 7 ending at first umbilicate puncture on left elytron or
after reaching first forming a kink connecting with the bas-
al rim on the right elytron. Two or three discal setiferous
punctures, anterior puncture near stria 3 on left elytron,
and lacking on right elytron, remaining two punctures ad-
joining stria 2. Umbilicate setiferous series of 15 setifer-
ous punctures on left elytron, with 16 punctures on right
elytron. Legs. Posterior side of profemur with one seta in
basal third and one in medial third. Anterior side of me-
sofemur ventrally with four setiferous punctures (Fig. SE).
Anterior side of metafemur ventrally with two long setae,
one in basal third and one in medial third. Male genitalia.
Unknown (see “Notes”). Female genitalia. Unknown.

Comparisons. The species can be easily distinguished
from P. lassallei by characters noted in section “Diagno-
sis” (under P. lassallei).

Habitat. Like other representatives of the “davatchii”
group, P. klapperichi inhabits high-mountain meadows
around and above 2000 m a.s.l.

Distribution. North Iran, Central Alborz Range, most
likely in vicinities of Damavand City (Fig. 17).

Notes. The aedeagus with attached parameres and ur-
ite IX were lost after the extraction.

10. Platyderus (Eremoderus) ledouxi Morvan, 1974
Figs 2D, 7F, 8H, 10H, 12G, 14B, 17, Table 2

Platyderus ledouxi Morvan, 1974: 149 (type locality: “I’Elburz, prov-
ince du Mazandaran, massif du Soleyman, Roudbarak, alt: 1800 m,
en forét de Fagus™).

Notes on type locality. The Takht-e Soleyman Massif, a
subrange of the Central Alborz Range, is located in the
Province of Mazandaran (Chalus County, Keraldasht
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Figure 10. Median lobe of aedeagus, ventral view. A. Platyderus (Eremoderus) chatzakiae, sp. nov., holotype; B. P. (E.) weiratheri
Matan, 1940, lectotype; C. P. (E.) felixi, sp. nov., holotype; D. P. (E.) iranicus, sp. nov., holotype; E. P. (E.) vanensis, sp. nov., holo-
type; F. P. (E.) vrabeci, sp. nov., holotype; G. P. (E.) lassallei, sp. nov., holotype; H. P. (E.) ledouxi Morvan, 1974, male specimen,
10 km S Hasan Keif, Mazandaran Province, Iran; I. P. (E.) taghizadehi Morvan, 1974, male specimen, Tochal, Tehran Province,
Iran; J. P. (Platyderus) sp., male specimen, vicinity of Izmir City, Turkey; K. P. (P.) sp., male specimen, Boz Daglar Mtn., Turkey.
Scale bars: 0.2 mm.
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Table 2. Morphometric data for species of the ‘lassallei’, ‘davatchii’ and ‘afghanistanicus’ groups of Platyderus.

Species (number of samples) BL/mm BW/mm  PW/HW PW/PL PW/PA PW/PB PA/PB EL/EW EW/PW EL/PL
P. lassallei sp. nov. (233, 19) 8.05-8.50 2.95-3.05 1.37-141 1.23-124 1.39-1.40 1.16-1.18 0.83-0.84 1.49-1.55 1.36-1.41 2.51-2.62
P. lassallei sp. nov. (mean) 8.27 3.00 1.39 1.23 1.40 1.17 0.84 1.51 1.38 2.58
P. ledouxi Morvan (23J, 19) 7.35-7.90 2.45-2.55 1.43-1.51 1.13-1.16 1.43-149 1.23-128 0.84-0.88 1.63-1.69 1.32-1.34 2.50-2.59
P. ledouxi Morvan (mean) 7.53 2.52 1.48 1.15 1.46 1.25 0.86 1.67 1.33 2.55
P. taghizadehi Morvan (13, 19)  7.10-7.20 2.40 1.31-1.33  1.06-1.12  1.34-1.36  1.13-1.22 0.83-0.91 1.65-1.68 1.41-1.42 2.47-2.67
P. taghizadehi Morvan (mean) 7.15 2.40 1.32 1.09 1.35 1.18 0.87 1.67 1.42 2.57
P. klapperichii sp. nov. (1) 6.60 2.20 1.27 1.09 1.38 1.15 0.83 1.70 1.40 2.60
P. afghanistanicus sp. nov. (13) 6.80 2.25 1.40 1.24 1.49 1.24 0.83 1.63 1.37 2.78

For abbreviations in line 1, see “Abbreviations to measurements and ratios” (section

District). For the type locality Morvan indicated as bio-
tope a beech forest in the vicinity of Rudbarak village,
situated at ca. 1800 m altitude. This site lies in the upper
valley of the Sardabrud River, northeast of the Takht-e
Suleyman Massif.

References. Platyderus davatchii: Morvan 1970: Lo-
haj and Mlejnek 2007: 12. P. ledouxi: Lorenz 1998: 375;
Hovorka and Sciaky 2003: 522; Lorenz 2005: 396; Azad-
bakhsh and Nozari 2015: 84; Hovorka 2017: 758.

Type material. Holotype & in MNHN, not examined;
paratype © in private collection Pierre Morvan (Caren-
toir, France), not examined.

Other material examined. Iran: Mazandaran Prov-
ince: 13, ‘N Iran p. Mazandaran / 10 km S Hasan Keif
/2300m 3625N 5102E [36°25'N, 51°02'E] / 17.V1.2000
lgt. Hajdaj E.P. // Collectio / Hajdaj // Platyderus / cf. /
davatchii Morv. / D.W. Wrase det. 01’ (cHAJ); 1&, 19,
‘IR Mazandaran 10km SW / Rudbarak 36°24'00.1"N,
51°2'07.5"E 2500m / 16.06.17 Seiedy/Muilwijk’ (cMUI).

TME: 3 specimens. TGE: 283, 19.

Diagnosis. Similar to P. faghizadehi, but differs from it
in pronotum much wider than head (PW/HW >1.40), with
apex more constricted compared with widest point (PW/
PA >1.40), elytra in relation to pronotum narrower (EW/
PW <1.38), and anterior side of mesofemur ventrally with
four setiferous punctures. Male specimens of P. ledouxi
can be additionally distinguished from males of
P. taghizadehi by median lobe at lateral view larger (1.2—
1.3 mm, vs. 1.1-1.2 mm, with a longer shaft (Fig. 8H).

Redescription (based on non-type material). Habitus.
Specimens of moderate size for Platyderus species (BL:
7.35-7.90 mm; BW: 2.45-2.55 mm), with elongate and
subconvex body (Fig. 2D). Measurements and ratios. See
Table2. Colorandlustre.Integumentuniformly darkbrown,
appendages barely lighter than body. Surface moderately
shiny. Microsculpture and punctation. Pronotum with
regular isodiametric sculpticells posterolaterally and
slightly transverse ones anterolaterally, microsculpture
faint to absent in middle. Ventral surface (excluding gula)
microsculptured, mentum, submentum and proepisternum
with regular isodiametric microsculpture, abdominal
ventrites and femora with slightly stretched isodiametric
sculpticells. Head. Significantly narrower than pronotum
(mean PW/HW= 1.48). Antennae long, with last three
antennomeres exceeding base of pronotum. Eyes long,
subconvex. Labrum subrectangular, with anterior
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margin slightly concave. Frontal furrows small, shallow,
subfoveoulate. Paraorbital sulci moderately deep, ending
at level of posterior supraorbital pore or lightly before.
Thorax. Pronotum slightly wider than long (mean PW/
PL=1.15), widest at second quarter. Anterior and posterior
transverse impressions indistinct. Sides rather convex
anteriorly, fairly concave posteriorly; mean PW/PA=1.46,
mean PW/PB= 1.25; bead of anterior margin present
laterally, reduced in medial 1/8 to 1/10; bead of posterior
margin reduced to absent in medial 1/8. Metepisternum
slightly longer than wide, MA/MI about 0.9. Elytra.
Long, cylindrical, about one and two thirds as long as
wide (mean EL/EW= 1.67), one time and a third as wide
as pronotum (mean EW/PW= 1.33; mean EL/PL= 2.55).
Stria 7 reaching basal margin. Three elytral discal
setiferous punctures in interval 3 (one specimen with
four punctures on one elytron, as an additional puncture
exists at fourth sixth, between second and third normal
punctures), anterior puncture usually adjoining stria 3 (in
two specimens adjoining stria 2 on one elytron), remaining
two punctures adjoining stria 2 (in specimens from
Rudbarak env., right elytron with medial pore adjoining
stria 3). Umbilicate setiferous series of 16—17 punctures
on each elytron (one specimen with 18 punctures on one
elytron). Legs. Posterior side of profemur with one seta
in basal third and one seta in medial third. Anterior side
of mesofemur ventrally with four setiferous punctures.
Anterior side of metafemur ventrally with two long setae,
one in basal third and one in medial third. Male genitalia.
Urite IX elongate, suboval, with proximal margin rather
pointed (Fig. 7F). Median lobe of aedeagus in lateral view
with shaft longer than in P. taghizadehi, and significantly
more curved than in P. lassallei, and with apex turned
up; median lobe in ventral view straight, ca. 3.85 times
longer than wide, with apical lamella nearly symmetrical.
Internal sac in lateral view (Fig. 8H) with ventral sclerite
elongate, widened medially and distally; same in ventral
view (Fig. 10H) with dorsal sclerite forming two left-sided
protuberances and a large right-sided curve, and ventral
sclerite narrow, straight, with distal end curved to left.
Right paramere thin, concave ventrally (Fig. 12G). Female
genitalia (Fig. 14B). Apical gonocoxite with blunt apex
and two dorsolateral ensiform setae. Spermathecal canal
connected in medial third of receptaculum.

Habitat. All specimens above examined were collect-
ed in open places at high altitudes between 2300 m and
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2700 m a.s.l. The specimens collected by JM in June 2017
have been caught under stones in a high-mountain mead-
ow covered with lots of flowers, without bushes or trees.
The place was definitely not dry during the time of visit-
ing and perhaps covered with snow a few weeks before.

The type series of P. (Eremoderus) ledouxi and
P. (Platyderus) chodjaii Morvan, 1974 were collected
together (cfr. Morvan 1974), demonstrating that the two
species occur sympatrically.

Distribution. North Iran: the Central Alborz Range, in
area of the upper valley of Sardabrud River, northeast of
the Takht-e Suleyman Subrange (Fig. 17).

Notes. Although not able to study the holotype, based
on the original description of P. ledouxi and the illus-
trations of the median lobe of aedeagus and internal sac
(Morvan 1974: 148-149, figs 17-24), we have no doubt
that the material examined belongs to this species.

See also “Notes” under P. davatchii Morvan.

11. Platyderus (Eremoderus) taghizadehi Morvan, 1974
Figs 2E, 5F, 7G, 81, 101, 12H, 14C, 17, Table 2

Platyderus taghizadehi Morvan, 1974: 147 (type locality: “I’Elburz,
massif du Sutak-kuh, Dizine 3500 m”).

Notes on type locality. The Mount Sutak Kuh is situ-
ated in the province of Mazandaran (southwestern part
of Nur County), and lies in the Central Alborz Range,
at ca. 3500 m altitude. Its approximate GPS coordinates
are 36.153, 51.456, referring to a point situated ca. 300
m higher than the height Morvan mentioned (ibid.). The
type locality locates somewhere between the Sutak Kuh
Peak, in the north, and the Dizin Ski Resort, in the south.
Roughly, it may be defined as a site in the plot Kando-
van Tunnel — Azad Kuh Peak — Kholeno Lake — Dizin
Ski Resort. Spatially, it is a point geographically situated
midway between the type localities of P. ledouxi (vicin-
ities of Rudbarak) and P. klapperichi sp. nov. (vicinities
of Damavand City).

References. Platyderus taghizadehi: Lorenz 1998:
375; Hovorka and Sciaky 2003: 523; Lorenz 2005: 396;
Azadbakhsh and Nozari 2015: 84; Hovorka 2017: 759.

Type material. Holotype & in private collection Pierre
Morvan (Carentoir, France). Not examined.

Other material examined. Iran: Tehran Province:
19, ‘IR Alburz Dizin / 36°2'00.6"N, 51°26'00.5"E /
3300-3600m 10.06.17 / Muilwijk J // Platyderus taghiza-
dehi / Morvan / Muilwijk 2017” (¢cMUI); 14, ‘IR Tehran
Tochal / 35°5326.2"N, 51°24'25.1"E / 3550m 27.06.17
/ Seiedy/Muilwijk // Platyderus taghizadehi / Morvan /
Muilwijk 2017” (¢cMUI).

TME: 2 specimens. TGE: 14, 129.

Diagnosis. A species of medium size for Platyderus,
with anterior side of mesofemur ventrally with three se-
tiferous punctures. It is distinct from the closely related P.
ledouxi by pronotum about a third wider than head (PW/
HW=1.31-1.33), with apex compared with widest point

less constricted (PW/PA <1.40), and elytra in relation to
pronotum significantly wider (EW/PW >1.38). See also
“Diagnosis” under P. ledouxi.

Redescription (based on non-type material). Habitus.
Moderately large-sized specimens for Platyderus species
(BL: 7.10-7.20 mm; BW: 2.40 mm), with elongate and
slender body (Fig. 2E). Measurements and ratios. See
Table 2. Color and lustre. Integument of body orange-
brown, appendages slightly lighter than body. Surface
moderately shiny. Microsculpture and punctation.
Pronotum largely with reduced sculpticells or without
microsculpture, traces of isodiametric sculpticells
present only laterally. Ventral surface (excluding gula
and prosternal process) microsculptured, genae, mentum,
submentum, proepisternum and ventrites 2—3 medially
with regular isodiametric meshes, abdominal ventrites
laterally and legs with slightly stretched isodiametric
sculpticells. Prosternum scarcely punctate. Head. Two
thirds as wide as pronotum (mean PW/HW= 1.32).
Head. Significantly narrower than pronotum (mean PW/
HW= 1.48). Antennae long, with last three antennomeres
exceeding base of pronotum. Eyes long, little convex.
Labrum subrectangular, with anterior margin concave.
Frontal furrows small, subfoveolate. Paraorbital sulci
moderately deep, ending slightly before level of posterior
supraorbital pore. Thorax. Pronotum sub-quadrate, barely
wider than long (mean PW/PL= 1.09), widest at second
quarter. Anterior and posterior transverse impressions
indistinct. Sides rather sinuate, convex anteriorly, concave
posteriorly; mean PW/PA=1.35, mean PW/PB=1.18; bead
of anterior margin present laterally, reduced in medial 1/6;
bead of posterior margin reduced to absent in medial 1/5 to
1/3. Metepisternum longer than wide, MA/MI about 0.9.
Elytra. Long, cylindrical, one and two thirds as long as
wide (mean EL/EW= 1.67), wider and much longer than
pronotum (mean EW/PW= 1.42; mean EL/PL= 2.57).
Stria 7 not reach basal margin. Elytral interval 3 with three
discal setiferous punctures (specimen from Dizin with four
punctures on left elytron, as an additional one between
second and third normal puncture) located as follows:
anterior puncture adjoining stria 2, stria 3 or in middle of
interval 3, medial puncture adjoining stria 2 or in midst of
interval 3, posterior puncture adjoining stria 2. Umbilicate
setiferous series consisting of 16 punctures on each elytron
in specimen from Tochal, and with 15 punctures on each
elytron in specimen from Dizin. Legs. Posterior side of
profemur with one seta in basal third and one in medial
third. Mesofemur with three setiferous punctures on
anterior side ventrally (Fig. 5F), but one specimen has two
punctures on one mesofemur. Anterior side of metafemur
ventrally with two long setae, one in basal third and one
in medial third. Male genitalia. Urite IX small, suboval,
with proximal margin slightly asymmetrical (Fig. 7QG).
Median lobe of aecdeagus in lateral view with shaft shorter
than that in P. ledouxi and more curved than that in P.
lassallei sp. nov., and with apex turned up; median lobe
in ventral view straight, ca. 3.7 times longer than wide,
with apical lamella slightly asymmetrical. Internal sac
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Figure 11. Median lobe of aedeagus, ventral view. A. Platyderus (Eremoderus) afghanistanicus, sp. nov., holotype; B. P. (E.) brunneus
brunneus Karsch, 1881, male specimen, 50 km W of Ben Gardane, Medenine Governorate, Tunisia; C. P. (E.) brunneus ferrantei
Reitter, 1909, male specimen, Holot Haluza, Southern District, Israel; D. P. (E.) insignitus insignitus Bedel, 1902, male specimen, SW
Tiznit, Sous-Massa Region, Morocco; E. P. (E.) jordanensis, sp. nov., holotype; F. P. (E.) languidus (Reiche & Saulcy, 1855), lectotype;
G. P. (E.) languidus (Reiche & Saulcy, 1855), male specimen, Nahal Prat, Judea and Samaria Area, Israel. Scale bars: 0.2 mm.
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of same structure as in P. ledouxi, but dorsal sclerite in
ventral view with left-sided protuberances somewhat
larger. Right paramere shorter and more crooked than that
of P. ledouxi (Fig. 12H). Female genitalia (Fig. 14C).
Apical gonocoxite with pointed apex and two dorsolateral
ensiform setae. Bursa copulatrix smaller than that of
P. ledouxi. Spermathecal canal connected in medial third
of receptaculum.

Habitat. All specimens hitherto known were found in
open places at high altitudes between 3300 m and 3600 m.
The two specimens collected by JM in June 2017 were
caught from under stones in rather steep green mountain
meadows (without bushes or trees). At the time of its
collection the place was not dry, probably due to the thaw
just a few weeks before and to some water streamed down.

Distribution. North Iran, Central Alborz Range
(Fig. 17). The species occurs in the area where three
Iranian provinces, Mazandaran, Alborz and Tehran, are
touching each other.

Notes. Three metric measurements made by Morvan
(1974: 147), i.e. width (1.15 mm), length (1.13 mm) of
pronotum and length of elytra (2.1 mm), are certainly
wrong. If these are correct, then we should have a total
length of the pronotum and elytra 3.23 mm, but then
the length of head should be at least 4 mm as far as the
holotype of P. taghizadehi has length of body 7.5 mm
(ibid.: 147).

Being a male specimen, the holotype of P. taghizadehi
(or topotypic males) must be studied for two reasons.
Firstly, this investigation can supportthe currenttaxonomic
affinity with P. ledouxi because the distance in a straight
line between the population of P. ledouxi southwest of
Rudarbak and the type locality of P. taghizadehi is only
about 50 kilometers and it is unclear whether the Chalus
River acts as a biogeographical barrier. Furthermore, it is
necessary to confirm the conspecificity of the populations
from Sutak Kuh Peak and Tochal Peak (here last referred
to as P. taghizadehi), so that the two local forms of
P. taghizadehi can be distinguished from P. klapperichi
sp. nov. (from Damavand County).

“afghanistanicus” species group

12. Platyderus (Eremoderus) afghanistanicus, sp. nov.
http://zoobank.org/6600933A-0719-49DA-B7EE-B268433A3815
Figs 3A, 5G, 7H, 9B, 11A, 121, 17, Table 2

Type locality. “Afghanistan, Habatah, 1.300 m”.

Notes on type locality. The precise location remains
unestablished as far as several possibilities for the name
“Habatah” exist: Haybatay Ghar; Haibatai Ghund€y
[= Haibatai Ghundey]; and Haybati. Given the altitude
of 1300 m a.s. 1. pointed on the label, a quite possible
location may be the upper course of Gomal River, Afghan
Province of Paktika (see Fig. 17).

Type material. Holotype &, ‘Afghanistan’ [w, p] //
Habatah/ 1.300m 17.6.1964 / leg. Kullman [w, h] // genus

/ 7/ det. Ing. Jedlicka [w, h&p] // Collectio / Moravské
museum, / Brno [w, p]” (MMBC).

TME: 1 specimen. TGE: 1J.

Diagnosis. This species is distinguished from all other
members of the subgenus by: (1) yellow-brown color of
body; (2) ventral surface largely impunctate; (3) pronotum
with posterior angles not projecting laterally and basal
bead complete; (4) metepisternum as long as wide; and
(5) ventral sclerite of median lobe in lateral view not
appreciably broadened distally (Fig. 9B).

Description. Habitus. Specimens of small size for
Platyderus (BL: 6.80 mm; BW: 2.25 mm), with oblong,
moderately convex body (Fig. 3A). Measurements and
ratios. See Table 2. Color and lustre. Body dorsally and
ventrally, including appendages yellow-brown. Head,
pronotum and ventral surface moderately shiny, elytra
less shiny than dorsal surface of head and pronotum.
Microsculpture and punctation. Pronotum  with
isodiametric sculpticells on posterolateral parts and
slightly transverse ones on anterior third, with disc having
scarcely visible microsculpture. Ventral surface with
scarcely-visible regular isodiametric (proepisternum,
ventrites laterally) or slightly transverse sculpticells
(metacoxae, ventrites medially), or microsculpture not
apparent (remaining part). Pronotum almost impunctate,
with a few large punctures near posterior angles and several
longitudinal wrinkles on anterior transverse impression.
Ventral surface, including mesepisternum, metepisternum
and abdominal ventrites impunctate; prosternum medially,
proepisternum and metasternum laterally with shallow
punctures; abdominal ventrites 1-2 wrinkled submedially.
Head. More than one-third narrower than pronotum
wide (PW/HW= 1.40). Antennae long, with last three
antennomeres exceeding base of pronotum. Eyes slightly
convex. Labrum subrectangular, with anterior margin
straight. Frontal furrows short, shallow. Paraorbital
sulci shallow, narrow, ending before level of posterior
supraorbital pore. Thorax. Pronotum about a quarter
wider than long (PW/PL= 1.24), widest at second quarter.
Anterior transverse impressions distinct, posterior one
well-impressed laterally reaching basal foveae. Sides not
sinuate, convex anteriorly, nearly straight posteriorly;
anterior bead present laterally, absent in medial 1/10; lateral
and basal beads present throughout. Metepisternum nearly
as long as wide, MA/MI= 0.95-0.97. Elytra. Elongate,
about one and two thirds as long as elytra width (EL/
EW= 1.63), two and three quarters as long as pronotum
(EL/PL= 2.78), and one third as wide as pronotum (EW/
PW= 1.36), with widest point at medial third. Striae
moderately punctate and impressed; parascutellar striole
nearly connected with stria 1; base of stria 1 very short,
joining stria 2 and reaching parascutellar pore; striole and
basal portion of stria 1 slightly impressed, remaining part
of stria 1 and other striae well-impressed. Interval 3 with
three discal setiferous punctures each side. Umbilicate
setiferous punctures 16 each side. Legs. Posterior side of
profemur with one seta in basal third and one in medial
third. Anterior side of right mesofemur ventrally with five
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Figure 12. Right paramere, external face. A. Platyderus (Eremoderus) chatzakiae, sp. nov., holotype; B. P. (E.) weiratheri Matan, 1940,
lectotype; C. P. (E.) felixi, sp. nov., holotype; D. P. (E.) iranicus, sp. nov., holotype; E. P. (E.) vrabeci, sp. nov., holotype; F. P. (E.) lassallei,
sp. nov., holotype; G. P. (E.) ledouxi Morvan, 1974, male specimen, 10 km S Hasan Keif, Mazandaran Province, Iran; H. P. (E.) taghizadehi
Morvan, 1974, male specimen, Tochal, Tehran Province, Iran; I. P. (E.) afghanistanicus, sp. nov., holotype; J. P. (E.) brunneus brunneus
Karsch, 1881, male specimen, 50 km W of Ben Gardane, Medenine Governorate, Tunisia; K. P. (E.) brunneus ferrantei Reitter, 1909,
male specimen, Holot Haluza, Southern District, Israel; L. P. (E.) jordanensis, sp. nov., holotype; M. P. (E.) languidus (Reiche & Saulcy,
1855), lectotype; N. P. (E.) languidus (Reiche & Saulcy, 1855), male paralectotype, “Syria”. Scale bars: 0.5 mm.
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(Fig. 5G), left one with four setiferous punctures. Anterior
side of metafemur ventrally with two long setae, one in
basal third and one in medial third. Male genitalia. Urite
IX small, oval, with proximal margin nearly symmetrical
(Fig. 7H). Median lobe of aedeagus in lateral view slender,
with narrow basal bulb, broad shaft with proximal part
slightly constricted, and short, straight apex (Fig. 9B);
median lobe in ventral view straight, about 4 times as long
as wide; apical lamella (dorsal view) short, symmetrical,
rounded at tip, with sides straight to very slightly convex.
Internal sac in lateral view (Fig. 9B) with ventral sclerite
broad and nearly equally wide in its length; same in ventral
view (Fig. 11A), with dorsal sclerite seemingly separated
from ventral sclerite, and ventral sclerite narrow, widened
distally. Right paramere fine, moderately concave ventrally
(Fig. 12I). Female genitalia. Unknown.
Distribution. Afghanistan (? “Habatah™); Fig. 17.

“languidus” species group

Diagnosis. Species are distinct from those of the other
Eremoderus species groups by: (1) dorsal surface of
body with complete or nearly complete microreticulation
of isodiametric sculpticells, with transverse sculpticells
lacking or highly restricted; (2) basal foveae of pronotum
shallowly impressed, foveae and adjacent lateral areas
impunctate or scarcely punctate; (3) basal bead of
pronotum reduced to absent in basal 1/3 to 1/2; (4) elytral
striae scarcely impressed, impunctate or slightly punctate,
and elytral intervals rather flat; (5) mesocoxa with two to
four long lateral setae, rarely one seta (polysetose state
of character shared only by taxa of “weiratheri” group).

In addition, the species have anterior side of the
mesofemur ventrally with five to seven (rarely four)
setiferous punctures. In addition, all taxa save P. brunki
sp. nov. share apical gonocoxite with one dorsomedial
ensiform seta.

Notes. This group includes seven species, P. languidus
(Reiche & Saulcy, 1855), P. brunneus Karsch, 1881,
P. insignitus Bedel, 1902, P. arabicus sp. nov., P. brunki sp.
nov., P. irakensis sp. nov. and P. jordanensis sp. nov. (Figs 18,
19). Most probably, the Macaronesian species P. alticola
Wollaston, 1864 and P. lancerottensis Israelson, 1990 also
belong to this group (see Israelson 1990: 166, fig. 4).

13. Platyderus (Eremoderus) arabicus, sp. nov.
http://zoobank.org/20D0899F-1E9F-41EB-8247-EBA911C8DEFE
Figs 3B, 14E, 19, Table 3

Type locality. Saudi Arabia, “Hedjaz”.

Notes on type locality. Nothing is known about the
exact places and circumstances of its collecting. The
Hedjaz Range is a mountain range located in the Hejazi
region, the western part of the country. It is very likely, as
in the case of two Saudi Arabian species of Acinopus, A.
brittoni Wrase & Kataev, 2016 and A4. arabicus Wrase &
Kataev, 2016 (Wrase and Kataev 2016), that P. arabicus

lives in higher altitudes where habitats with enough
moisture are present.

Type material. Holotype ¢, ‘Hedjaz [w, h] // Ex-
Musaeo / H.-W. Bates / 1892 [w, p]” (MNHN). Paratype:
19, ‘El Hahaz / Millinger [sic] [w, p] // El Hedjaz. /
Millingen. / 1915-38.” [w, p] // Platyderus / languidus /
Reiche / E.B. Britton det. / 1946 [w, h&p]” (NHMUK).

Other material examined. Imprecise locality: 19,
‘Bagdad [w, h] // Ex-Musaeo / H.W. Bates / 1892’ [w, p]
(MNHN).

TME: 3 specimens. TGE: 19.

Etymology. The specific epithet is a Latinized
adjective, based on the name of the region in which this
species can be found.

Diagnosis. Among members of “/anguidus” group,
P. arabicus sp. nov. and P. jordanensis sp. nov. are
taxa with pronotum most constricted toward apex (PW/
PA: 1.44-1.48 and 1.39-1.52, respectively; Table 3).
However, pronotal forms differ. Whereas the former
has a subelliptic pronotum with sides to base straight
or slightly convex and less constricted, the latter has
a subquadrate pronotum with sides to base slightly
concave and more constricted (PW/PB: 1.09-1.15 and
1.15-1.22, respectively). In addition, P. arabicus has
a darker, brown or chestnut color of integument and
5-6 setiferous punctures of anterior side of mesofemur
ventrally, whereas P. jordanensis sp. nov. has a lighter,
reddish-brown to rufous color and 4 setiferous punctures
of anterior side of mesofemur ventrally.

It is also closely related to P. brumki sp. nov. but
two species differ by a set of morphometric ratios (see
“Diagnosis”, under P. brunki sp. nov.).

Description. Habitus. Specimens of large size for
Platyderus species (BL: 8.20-9.40 mm; BW: 2.85-
3.25 mm), with elongate, moderately to rather convex
body (Fig. 3B). Measurements and ratios. See Table
3. Color and lustre. Body and appendages uniformly
dark reddish-brown, only terminal palpomeres slightly
lighter. Integument slightly to moderately shiny, head
and pronotum shinier than elytra. Microsculpture and
punctation. Pronotum with evident microreticulation
throughout, sculpticells regular isodiametric to slightly
stretched. Elytra (intervals, scutellum, basal margin and
lateral gutter) with distinct isodiametric sculpticells.
Ventral surface with well-impressed isodiametric or slight
transverse sculpticells, only epipleura, mesosternum
and middle coxa with sculpticells scarcely-visible. Head
impunctate, smooth or nearly smooth, with a few, very
shallow wrinkles on clypeus posterior half and frontal
furrows laterally. Pronotum surface mostly smooth,
only basal area between foveae longitudinally wrinkled
and along lateral margin with few punctures that do not
reach anterior half (paratype also with several wrinkles in
front of anterior transverse impression). Elytral intervals
impunctate or with scattered and very shallow punctures.
Abdominal ventrite 1 wrinkled medially, 2—6 smooth,
neither wrinkled nor punctate. Head. More than one-third
narrower than pronotum wide (PW/HW=1.41-1.43). Eyes
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Table 3. Morphometric data for species of the ‘/anguidus’ group of Platyderus.

Species (number of samples) BL/mm BW/mm PW/HW PW/PL PW/PA PW/PB PA/PB EL/EW EW/PW EL/PL
P. arabicus sp. nov. 39%) 8.20-9.40 2.85-3.25 1.41-1.43 1.07-1.11 1.44-1.48 1.09-1.15 0.76-0.79 1.54-1.62 1.44-1.49 2.47-2.56
P. arabicus sp. nov. (mean) 8.73 3.05 1.42 1.09 1.46 1.13 0.78 1.59 1.46 2.51
P. brunki sp. nov. (2 exx.) - 3.30-3.45 - 1.02-1.05 1.38-1.42 1.14-1.22 0.80-0.88 1.58-1.59 1.48 2.40-2.44
P. brunki sp. nov. (mean) - 3.38 - 1.04 1.40 1.18 0.84 1.59 1.48 242
P. brunneus brunneus Karsch (533,49 9) 7.70-9.30 2.70-3.40 1.28-1.41 1.10-1.20 1.36-1.43 1.21-1.28 0.88-0.92 1.53-1.72 1.36-1.48 2.53-2.72
P. brunneus brunneus Karsch (mean) 8.60 2.99 1.35 1.16 1.39 1.25 0.90 1.61 1.41 2.63
P. brunneus ferrantei Reitter (15, 69 Q) 7.60-9.00 2.70-3.20 1.29-1.39 1.14-1.21 1.34-1.42 1.12-1.23 0.82-0.89 1.52-1.60 1.35-1.46 2.46-2.58
P. brunneus ferrantei Reitter (mean) 8.53 3.01 1.32 1.16 1.38 1.17 0.85 1.56 1.41 2.53
P. insignitus insignitus Bedel (13,4 29) 6.60-8.70 2.20-3.00 1.35-1.45 1.06-1.17 1.35-1.40 1.12-1.17 0.80-0.85 1.57-1.65 1.40-1.51 2.41-2.61
P. insignitus insignitus Bedel (mean) 7.72 2.67 1.38 1.10 1.39 1.15 0.83 1.61 1.45 2.55
P. irakensis sp. nov. 29 Q) 8.30-9.00 2.90-3.20 1.30-1.32 1.13 1.34-1.38 1.09-1.11 0.79-0.83 1.62-1.63 1.45-1.47 2.65-2.72
P. irakensis sp. nov. (mean) 8.65 3.05 1.31 1.13 1.36 1.10 0.81 1.63 1.46 2.69
P. languidus (Reiche & Saulcy) (1043, 1099Q)  6.40-9.10 2.20-3.15 1.27-1.38 1.11-1.22 1.31-1.41 1.10-1.20 0.81-0.90 1.52-1.62 1.29-1.48 2.42-2.60
P. languidus (Reiche & Saulcy) (mean) 7.82 2.74 1.33 1.16 1.35 1.16 0.85 1.56 1.37 249
P. jordanensis sp. nov. (433, 19) 8.70-9.90 3.00-3.45 1.35-1.42 1.08-1.13 1.39-1.52 1.15-1.22 0.78-0.87 1.56-1.60 1.39-1.46 2.41-2.60
P. jordanensis sp. nov. (mean) 9.28 3.25 1.39 1.10 1.44 1.18 0.82 1.59 1.43 2.50

For abbreviations in line 1, see “Abbreviations to measurements and ratios” (section “Material and methods”).

moderately convex. Labrum subrectangular, slightly shorter
than clypeus, with anterior margin concave. Frontoclypeal
suture slightly distinct in middle, indistinct at sides.
Frontal furrows very shallow, subfoveolate. Paraorbital
sulci straight, backward barely reaching posterior margin
of eye, not reaching level of posterior supraorbital pore.
Thorax. Pronotum about one time and one tenth as
wide as long (PW/PL= 1.07-1.11), with widest point at
medial third. Anterior transverse impression indistinct to
slightly distinct, posterior transverse impression barely
distinct. Sides not sinuate, smoothly convex medially and
anteriorly, nearly straight posteriorly; anterior bead present
laterally, lack in medial 1/8—1/10; basal bead present
laterally, reduced to varying degrees or non-existent in
medial half. Metepisternum as long as wide, MA/MI=
1.00. Elytra. Elongate, about one —and-a-half times as long
as elytra wide (EL/EW= 1.54-1.62), two and a half times
as long as pronotum (EL/PL= 2.47-2.56), and one and
a half as wide as pronotum (EW/PW= 1.44-1.49), with
widest point at beginning of third quarter. Parascutellar
striole punctiform to sublinear, very shallow; striae 1-6
more impressed than striole and striae 7 and 8, moderately
to indistinctly punctate; parascutellar striole short, not
joining stria 1; base of stria 1 ending in parascutellar
pore, striae 2—5 reaching basal bead, 6 and 7 ending little
before. Interval 3 with three discal setiferous punctures
on right elytron (medial one of left elytron lacking in two
specimens). Umbilicate setiferous series with 15 punctures
on left elytron and 16 on right elytron in holotype, with 16
punctures on each side in paratype. Legs. Posterior side
of profemur with one seta in basal third and one in medial
third. Mesofemur with 4 setiferous punctures on anterior
side ventrally. Anterior side of metafemur ventrally with
two to three long setae, one in basal third and one to two in
apical half. Male genitalia. Unknown. Female genitalia
(Fig. 14E). Apical gonocoxite with pointed apex and one
dorsolateral ensiform seta. Spermathecal canal connected
in basal third of receptaculum.

Comparisons. From P. irakensis sp. nov., that inhabits
areas northeast of the Al-Hedjaz region, P. arabicus differs
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in: (1) dark brown color of body (vs. orange-brown color
of body); (2) head narrower, compared to pronotum (PW/
HW: 1.41-1.43, vs. PW/HW: 1.30-1.32); (3) pronotum
with anterior angles more pointed and sides to apex
more constricted (PW/PA: 1.44-1.48), vs. pronotum
with anterior angles less pointed and sides to apex less
constricted (PW/PA: 1.34-1.38); (4) elytra less long,
compared to pronotum (EL/PL: 2.47-2.56, vs. EL/PL:
2.65-2.72); (5) meso- and metatarsomeres dorsally neither
flattened nor grooved (vs. meso- and metatarsomeres
dorsally partly flattened and slightly grooved).

Habitat. Like other representatives of the “languidus”
group with known habitat preferences (P. languidus,
P. brunneus, P. brunki sp. nov.), P. arabicus sp. nov. could
inhabit the wetter parts of desert and semi-desert habitats.

Distribution. The new species is known from the
region of Hedjaz in Saudi Arabia, which includes
the western part of the country (Fig. 19). Likely to be
endemic to the Hedjaz Mountains. As far as the specimen
with the locality “Bagdat” is concerned, we believe that
this inscription is either due to a mislabeling or a genuine
observation. If it is the latter case, then the species
probably occurs in the Iraqi areas on the border with
Saudi Arabia, southwest of the city of Baghdad.

Notes. The specimen from “Bagdad” differs from
the two type specimens in the larger, more quadratic
and slightly wider pronotum (vs. smaller and somewhat
narrow pronotum) and having less prominent anterior
angles (vs. somewhat more prominent anterior angles).
That is why, we have some doubt if this specimen really
belongs to P. arabicus.

14. Platyderus (Eremoderus) brunki sp. nov.
http://zoobank.org/C5BSE518-02FF-4E24-A1C1-70F560699170
Figs 3C, 14F, 19, Table 3

Type locality. Yemen, ‘Amran Governorate, Thula
District, between Kaukaban and Shibam, approximate
GPS coordinates: 15.503, 43.901.
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Type material. Holotype Q, ‘YEMEN, ~ 40 km NW
Sanaa, / Kaukaban/Shibam, small waste- / waterstream,
ruralic vegetation, / sand, 2700-2930 m Handaufsam. /
15°30'9.98"N, 43°54"2.66"E / 02. Dez. 2009, legit. Ingo
Brunk [p, w] // Coll. / I. Brunk / Dresden/Germ [h, pn]’
(cBRU).

Other material examined. Remains of a specimen of
uncertain sex in bad condition (only pronotum and elytra
preserved), ‘UNDER A STONE // YEMEN / El Errein,
nr. Haz, / about 16 miles N.W. / of San’a, ca. 9,300ft.
[= 2835 m]/3.ii.1938.// B.M. Exp. to / S.W. Arabia. / H.
Scott & / E.B. Britton. / B.M. 1938-246, // Platyderus /
languidus / Reiche / E.B. Britton det. / 1946° (NHMUK).

TME: 2 specimens. TGE: 19.

Etymology. Latinized patronym based on the surname
of Ingo Brunk (Dresden, Germany), who collected the
first well-preserved representative of the new species.

Diagnosis. Platyderus brunki sp. nov. readily differs
from all other Eremoderus-taxa in its smallest value
in ratio PW/PL (Table 3). It is most closely related
to P. arabicus; both species are the only two within
“languidus” group with darkest coloration of integument
and sides of pronotum not sinuate from widest point to
base (P. irakensis has also sides of pronotum not sinuate
to base, but much lighter coloration of integument and
higher value in ratio EL/PL). The new species is distinct
from P. arabicus sp. nov., in: (1) pronotum with anterior
angles more rounded at tips (vs. pronotum with anterior
angles more pointed at tips, Fig. 3B, C); (2) pronotum
nearly as long as wide, PW/PL: 1.02—1.05 (vs. pronotum
appreciably wider than long, PW/PL: 1.07-1.11); (3)
pronotum subcordate, less constricted anteriorly, PW/PA:
1.38-1.42, with greater value in ratio PA/PB: 0.80-0.88
(vs. pronotum subquadrate, more constricted anteriorly,
PW/PA: 1.44-1.48, with smaller value in ratio PA/PB:
0.76-0.79); (4) elytra compared to pronotum slightly
shorter, EL/PL: 2.40-2.44 (vs. elytra compared to
pronotum slightly longer, EL/PL: 2.47-2.56). Females are
different from all other representatives of the “languidus”
group by the presence of two, instead of one, dorsolateral
ensiform setae on the apical gonocoxite (Fig. 14F).

Description. Habitus. Specimens of large size for
Platyderus species (BL of holotype: 9.50 mm; BW:
330 mm), with elongate, moderately convex body
(Fig. 3C). Measurements and ratios. See Table 3. Color
and lustre. Body and appendages uniformly reddish-
brown, with palpi and antennae slightly lighter. Integument
slightly to moderately shiny, head and pronotum shinier than
elytra. Microsculpture and punctation. Microreticulation
of pronotum and elytra as in P. arabicus sp. nov. Ventral
surface largely with well-impressed isodiametric or slight
transverse sculpticells, epipleura, mesosternum and middle
coxa with sculpticells less apparent. Head (holotype) nearly
smooth, impunctate, wrinkles present only on clypeus
and frons, including frontal foveae and area surrounding
them. Pronotum surface largely smooth, only apical part
medially in front of anterior transverse impression and
basal area medially behind posterior transverse impression

longitudinally wrinkled, as well as each side along lateral
margin with a few shallow punctures not reaching anterior
half. Elytral intervals without apparent punctation.
Abdominal ventrites nearly smooth, impunctate, 3—5 with
a few fine wrinkles at sides. Head (holotype). About two-
thirds as wide as pronotum (PW/HW of holotype: 1.36).
Eyes long, slightly convex. Labrum subrectangular, as long
as clypeus, with anterior margin concave. Frontoclypeal
suture distinct in middle, indistinct at sides. Frontal
furrows shallow, subfoveolate. Paraorbital sulci straight,
backward barely reaching posterior margin of eye, not
reaching level of posterior supraorbital pore. Thorax.
Pronotum almost as wide as long (PW/PL= 1.02-1.05),
with widest point at second quarter (holotype) or medial
fifth (specimen from “El Errein, nr. Haz”). Anterior and
posterior transverse impressions slightly distinct medially,
indistinct laterally. Sides not sinuate, smoothly convex
anteriorly and medially, straight (specimen from “El
Errein, nr. Haz”) or convex posteriorly (holotype); anterior
bead present laterally, lacking in medial 1/8 to 1/10; basal
bead present laterally, reduced to absent in medial half;
posterior angles rounded (holotype) or obtuse (specimen
from “El Errein, nr. Haz”). Metepisternum as long as wide,
MA/MI= 1.00. Elytra. Elongate, about one and a half times
as long as elytra (EL/EW=1.58-1.59), two and a half times
as long as pronotum (EL/PL= 2.40-2.44), and a one and
half as wide as pronotum (EW/PW= 1.48), with widest
point at medial third. Parascutellar striole scarcely distinct,
very shallow; striae more impressed than striole, barely
punctate; parascutellar striole not joining stria 1; striae 1-5
and sometimes 6 reaching basal bead, 7 ending little before.
Interval 3 with three discal setiferous punctures, medial
one larger than others, in midst of interval 3 (holotype)
or near stria 2 (specimen from “El Errein, nr. Haz”),
anterior and posterior punctures smaller, adjoining stria 3
(posterior puncture lacking on right elytron of holotype).
Umbilicate setiferous series with 16 or 17 punctures of
each elytron. Legs. Posterior side of profemur with one
seta in basal third and one in medial third. Left mesofemur
with 5, right one with 4 setiferous punctures on anterior
side ventrally. Anterior side of metafemur ventrally with
two long setae, one in basal third and one in medial third.
Male genitalia. Unknown. Female genitalia (Fig. 14F).
Apical gonocoxite with pointed apex and two dorsolateral
ensiform setae. Spermathecal canal connected in medial
third of receptaculum.

Habitat. The holotype was collected by sifting the
waste-water vegetation and soil at a humid place where
waste water falls down (Ingo Brunk, pers. comm.). The
correct altitude of the type locality is ca. 2700 m a. s. 1.
The locality is situated approximately half-way on a very
steep walking path starting from Kawkaban (town on the
top of the Mount Kawkaban) downwards to Schibam
Kawkaban (town on the bottom of the mountain).
Together with the holotype, numerous specimens of
Trechus (Arabotrechus) rougemontiellus Belousov, 2017
and few Bembidion spp. were collected.

Distribution. Yemen (Sana’a Governorate), see Fig. 19.
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Figure 13. Spermathecal complex and gonocoxites, ventral view. A. Platyderus (Eremoderus) weiratheri Matan, 1940, topotype
female specimen; B. P. (E.) felixi, sp. nov., topotype female paratype; C. P. (E.) iranicus, sp. nov., topotype female paratype;
D. P. (E.) vanensis, sp. nov., topotype female paratype; E. P. (E.) vanensis, sp. nov., female paratype, col de Buglan 1500 m, border
area of Bing6l and Mus provinces, Turkey; F. P. (E.) vrabeci, sp. nov., topotype female paratype. Scale bars: 0.5 mm. Abbrevia-
tions: ag — apical gonocoxite; at — atrium; be — bursa copulatrix; bg — basal gonocoxite; co — common oviduct; re — receptaculum;
sg — spermathecal gland; sme — seminal canal; spe — spermathecal canal.
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15. Platyderus (Eremoderus) brunneus Karsch, 1881,
stat. rev.
Figs 3D, F, 5H, 6A, B, 71,1, 9C, D, 11B, C, 121, K, 15A, B, 18, Table 3

Diagnosis. A species of Platyderus (Eremoderus), with
mesotarsomeres and metatarsomeres dorsally more
or less flattened and grooved (Fig. 6A, B), cordate
pronotum, with sides from widest point to base markedly
(nominotypical subspecies) or barely concave (ssp.
ferrantei) and posterior angles obtuse, with tips laterally
more (nominotypical subspecies) or less protruding (ssp.
ferrantei), and median lobe of aedeagus with basal bulb
more slanting to shaft (Fig. 9C, D).

Redescription. Habitus. Moderately to large-sized
species (BL: 7.60-9.30 mm; BW: 2.70-3.40 mm),
with elongate and moderately convex body (Fig. 3D,
F). Measurements and ratios. See Table 3. Color and
lustre. Body, palpi, antennae and most of legs yellow-
brown to reddish- brown, with head usually darker than
pronotum and elytra and femora lighter than tibiae and
tarsomeres. Integument slightly shiny (less shiny than in
P. languidus). Microsculpture and punctation. Pronotum
with evident microreticulation, sculpticells regularly
isodiametric. Elytral intervals, scutellum and Ilateral
gutterwith distinct isodiametric sculpticells; basal margin
with reduced microreticulation. Ventral surface with
impressed slight transverse sculpticells or with sculpticells
scarcely-visible. Head impunctate, usually smooth,
clypeus and areas laterad of frontal furrows sometimes
with fine longitudinal wrinkles. Surface of pronotum
impunctate, largely smooth, only basal area medially
behind posterior transverse impression longitudinally
wrinkled, rarely apical part medially in front of anterior
transverse impression also wrinkled; basal foveae and
adjacent lateral areas smooth, smoother than those in P.
languidus. Elytral intervals without apparent punctation.
Abdominal ventrite 1 finely wrinkled in whole, 2-5 finely
wrinkled at sides. Head. About one-third as wide as
pronotum (PW/HW= 1.28-1.41). Eye long, moderately
convex. Labrum subrectangular, as long as clypeus, with
anterior margin concave medially. Frontoclypeal suture
distinct in middle, reduced to disappeared at sides. Frontal
furrows small, rather shallow, punctiform. Paraorbital
sulci straight, fine, backward surpassing posterior margin
of eye, nearly reaching level of posterior supraorbital
pore. Thorax. Pronotum one-tenth to one-fifth wider than
long (PW/PL= 1.10-1.21), with widest point at second
quarter. Anterior transverse impression absent, posterior
transverse impression short, barely distinct. Sides convex
medially and anteriorly, slightly concave to straight in
base; anterior bead present laterally, lacking or present in
medial eight to tenth; basal bead present laterally, reduced
to absent in medial fifth to half. Metepisternum slightly
longer than wide or nearly as long as wide, MA/MI=0.87—
1.00, with greater values occurring in specimens of ssp.
ferrantei. Elytra. Oblong, about one-and-a-half times to
one and two thirds as long as wide (EL/EW= 1.52-1.72),
two-and-a-half times or little more as long as pronotum

(EL/PL= 2.46-2.72), and one and a third to a one-and-
a-half times as wide as pronotum (EW/PW= 1.35-1.48),
with widest point at medial third. Parascutellar striole
and striae 1-7 very shallow to indistinct, stria 8 evident,
clearly deeper than other striae (nominotypical form)
or parascutellar striole and striae 1-7 distinct, slightly
impressed, stria § somewhat deeper than other striae (ssp.
ferrantei); parascutellar striole, if present, not joining stria
1; striae 1-8 superficially to moderately punctate; bases of
striae 1-7 more or less reduced, not reaching basal bead
(nominotypical form) or distinct, reaching basal bead
(ssp. ferrantei). Interval 3 with three discal setiferous
punctures. Umbilicate setiferous series with 16 or 17
punctures on each side. Legs. Posterior side of profemur
with one or two setae in basal third and one or two in
medial third. Mesofemur with 4-7 setiferous punctures
on anterior side ventrally (Fig. 5H). Anterior side of
metafemur ventrally with a few long setae, one in basal
third and one to three in apical half. Male genitalia. Urite
IX suboval, with proximal margin slightly asymmetrical,
insignificantly turned to left (Fig. 71, J). Median lobe of
aedeagus in lateral view slender, with narrow basal bulb,
long shaft and short, straight apex (Fig. 9C, D); median
lobe in ventral view straight, 3.4-3.5 times longer than
wide (Fig. 11B, C); apical lamella (dorsal view) short,
scarcely asymmetrical, rounded at tip, with right side
straight and left side slightly concave. Internal sac in
lateral view (Fig. 9C, D) with ventral sclerite long,
broadened and rounded distally; same in ventral view
(Fig. 11B, C), with dorsal sclerite large, reticulate, with
left-sided and right-sided protuberances distinct, and
ventral sclerite narrow and distally very slightly curved to
left. Right paramere as on Fig. 12J, K. Female genitalia
(Fig. 15A, B). Apical gonocoxite with rounded apex
and one dorsolateral ensiform seta. Spermathecal canal
connected in basal third of receptaculum.

Notes. Due to minor morphological differences, the
populations from the lower course of Nile River and
Southwest Israel are treated as a distinct subspecies of
P. brunneus (see Fig. 18). Moreover, no verifiable records
of the species are so far known from the vast area between
Misrata District (Libya) and Cairo Governorate (Egypt).

15.1. Platyderus (Eremoderus) brunneus brunneus
Karsch, 1881
Figs 3D, E, 6A, 71, 9C, 11B, 12J, 15A, 18, Table 3

Platyderus brunneus Karsch, 1881: 43 (type locality: “Bir Milrha”,
Jabal Tarhtinah [Tarhuna plateau], Libya, based on lectotype
designation), stat. rev.

= Platyderus elegans Bedel, 1900: 170 (type locality: “Sud de la
Tunisie”), syn. n.

Notes on type locality. This taxon was described from
“Bir Milrha” (Murqub District, Libya; locality cannot be
localized) and “Uadi Mbellem” (Misrata District, Libya;
locality with approximate GPS coordinates: 31.167,
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Figure 14. Spermathecal complex and gonocoxites, ventral view. A. Platyderus (Eremoderus) lassallei, sp. nov., female paratype,
Iran, Mazandaran Province, E Qolqol; B. P. (E.) ledouxi Morvan, 1974, female specimen, 10 km SW Rudbarak, Mazandaran
Province, Iran; C. P. (E.) taghizadehi Morvan, 1974, female specimen, Alburz Dizin, Tehran Province, Iran; D. P. (Platyderus)
umbratus (Ménétriés), female specimen, Iran, Kohgiluyeh va Boyer-Ahmad Province, Sisakht; E. P. (E.) arabicus, sp. nov.,
holotype; F. P. (E.) brunki, sp. nov., holotype. Scale bars: 0.5 mm. For abbreviations see captions on Fig. 13.

dez.pensoft.net



Dtsch. Entomol. Z. 69 (1) 2022, 71-122

107

15.050) both localities in the Gebél Tarhuna Plateaux.
As a result of current lectotype designation, the former
place becomes the type locality of P. brunneus brunneus.
Platyderus elegans was first discovered from “Sud de la
Tunisie” (Bedel, 1900), and for the second time — from
“Ain Segoufta a I’0O. du Dj. Bon-Hedma” (Bedel, 1902);
the second location refers to present Jebel Bou-Hedma
National Park, situated on Gafsa Governorate and Sidi
Bouzid Governorate, Tunisia.

References. Platyderus elegans: Bedel 1902: 211,
214-215; Csiki 1931: 768; Lorenz 1998: 375; Hovorka
and Sciaky 2003: 522; Lorenz 2005: 395; Hovorka 2017:
757. Platyderus languidus (data for brunneus Karsch):
Bedel 1902: 211, 214-215; Csiki 1931: 769; Hovorka and
Sciaky 2003: 521; Lorenz 2005: 396; Hovorka 2017: 756.

Type material. Platyderus brunneus Karsch,
1881. The original type series of Karsch consisted of
six syntypes, 433, 299, all stored in MFNB. Their
examination revealed the presence of two diagnosable
taxa. One male and one female specimen were found
to represent the subspecies ferrantei (see section “Type
material” under P. brunneus ferrantei). The other four
specimens belong to P. brunneus brunneus, the first of
them designated lectotype and other three paralectotypes:
&, 60906 [p, w] // Bir Milrha / Exp. Rohlfs. [h, tq] //
Hist.-Coll. (Coleoptera) / Nr. 60906 / Platyderus brunneus
Klug, / Karsch* / Bir Milrha / Zool. Mus. Berlin [p, w]
// SYNTYPE / Platyderus / brunneus Karsch, 1881 /
labelled by MFNB 2017 [p, ]’; &, ‘Uadi M’bellem / Exp.
Rohlfs. [h, tq] // Hist.-Coll. (Coleoptera) / Nr. 60906 /
Platyderus brunneus Klug, / Karsch* / Uadi M’bellem,
Exped. / Rohlfs / Zool. Mus. Berlin [p, w] // SYNTYPE /
Platyderus / brunneus Karsch, 1881 / labelled by MFNB
2017 [p,r]’; &, ‘gn 2469. [h, w] // Hist.-Coll. (Coleoptera)
/ Nr. 60906 / Platyderus brunneus Klug, / Karsch* / Bir
Milrha & Uadi M’bellem, / Exped. Rohlfs / Zool. Mus.
Berlin [p, w] // SYNTYPE / Platyderus / brunneus Karsch,
1881 / labelled by MFNB 2017 [p, r]’; €, ‘Hist.-Coll.
(Coleoptera) / Nr. 60906 / Platyderus brunneus Klug, /
Karsch* / Bir Milrha & Uadi M’bellem, / Exped. Rohlfs
/ Zool. Mus. Berlin [p, w] // SYNTYPE / Platyderus /
brunneus Karsch, 1881 / labelled by MFNB 2017 [p, r]’.

The synonymy of Platyderus brunneus with
P. languidus was proposed by Bedel (1902: 211). Revision
of the type material and study of the original descriptions
of the both aforementioned forms and that of P. elegans,
as well the study of other Eremoderus-specimens from
North Africa and the Levant, revealed that P. brunneus
and P. elegans represent a single species in contrast with
P. languidus which is a separate species not occurring in
North Africa.

Other material examined. Tunisia: Medenine
Governorate: 13, 19, ‘TUNISIA c. or. / 50 km W of
Ben Gardane / 22.4.1998 / R. Borovec lgt. // Platyderus /
elegans Bedel / JEANNE det. 2003 // COLL. WRASE /
BERLIN’ (cWR).

Libya: Nugat al Khams District: 19, ‘BUKAMASH
[near Zuwarah City] / 04-11-2006 / LIBYA P.Weill’

(cWEI). Jafara District: 19, ‘AZIZIYAH P.Weill / 30—
[-2010 LIBYE // Platyderus / languidus. R & S / Det. P.
Weill 2010 (¢WEI). Tripoli District: 15, ‘02-111-2002 /
JANZUR / LIBYA — TRIPOLITANIA // JC Ringenbach
Leg. / Platyderus languidus’ (cWEI).

Three additional records from Libya that concern
P. brunneus brunneus are pointed out for P. languidus
in the webpage http:/jeringenbach.free.fr/website/
beetles/carabidae/Platyderus languidus.htm,  namely:
‘East of Tajura’, 04/01/2002, JCR Leg.’; ‘Road Yafran-
Az Zintan, 25/12/2001, JCR Leg.’; ‘Sidi As Sa’ih
03/02/2006, PW Leg.”. The webpage is part of the
database http://jcringenbach.free.fr/website/beetles/
carabidae/carablibya.htm created by Jean-Claude
Ringenbach (Pardies-Piétat, France) and Patrick Weill
(Pau, France) and representing online checklist of Libyan
ground-beetles.

TME: 9 specimens. TGE: 243, 19.

Diagnosis. Nominotypical subspecies differs from
ssp. ferrantei in parascutellar striole and elytral striae 1-7
very shallow, almost indistinct, with bases not reaching
basal bead (vs. parascutellar striole and elytral striae 1-7
distinct, slightly impressed, with bases reaching basal
bead). In addition, the former has the pronotal anterior
margin proportionally broader, compared to the posterior
margin (vs. anterior margin of pronotum proportionally
narrower, compared to posterior margin, see PA/PB,
Table 3).

Habitat. Two of the three Libyan specimens were
collected under stones or plant debris. Bukamash and
Aziziyah are two biotopes of Tripolitania located in a
semi-desert zone (Jaffarah Plain), with a few sparse trees
and abundant ground vegetation, mainly in early spring
(Patrick Weill, pers. comm.).

Distribution. Tunisia, Libya (Fig. 18).

Notes. Hovorka (2017: 757) placed P. elegans in
Platyderus (s. str.). Present study proved however that the
species currently validly known as P. brunneus is indeed
a member of subgenus Eremoderus.

15.2. Platyderus (Eremoderus) brunneus ferrantei
Reitter, 1909, stat. nov.
Figs 3F, 5H, 6B, 7J, 9D, 11C, 12K, 15B, 18, Table 3

Platyderus ferrantei Reitter, 1909: 29 (type locality: Egypt, “Cairo”).

Notes on type locality. Nothing is known about the
exact locality and circumstances of collecting. At time of
collecting, the city of Cairo was entirely situated on the
east bank of the Nile River. Nevertheless, it is possible for
the subspecies ferrantei to occur on both sides of the Nile
River, as moisture should favor the species’ occurrence
and distribution in certain less human-influenced habitats.

References. Platyderus ferrantei: Csiki 1931: 768;
Lorenz 1998: 375; Hovorka and Sciaky 2003: 522;
Lorenz 2005: 395; Abdel-Dayem 2012: 200-201;
Hovorka 2017: 758.
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Type material. Platyderus ferrantei Reitter, 1909.
Holotype, female in HNHM, with the following labels:
‘Aegiptus / Cairo Ferrante’ [h, w] // Ferrantei / m. / Cairo.
[h, w, written by Reitter himself] // coll. Reitter [p, w] //
Holotypus 1909 / Platyderus / Ferrantei / Reitter [p, h,
wi/t, subsequently added]’.

The holotype designations in many type series, stored
in HNHM, made by the late Zoltan Kaszab (or one of
his co-workers) are invalid because in most cases these
are syntypes. In this case, the labelling as holotype was
correct, as it is only one specimen on which the description
was based.

Type material. Platyderus brunneus Karsch, 1881.
One female specimen and one male specimen from type
series of P. brunneus are conspecific with the holotype
of P. ferrantei. They are labelled as follows: 19, 2469
[p, w] // Hist.-Coll. (Coleoptera) / Nr. 2469 / Sphodrus
brunneus / Aegypt., Ehrenberg / Zool. Mus. Berlin [p,
w] // SYNTYPE / Platyderus / brunneus Karsch, 1881 /
labelled by MFNB 2017 [p, r] // brunneus / m. Karsch* /
Egypt Ehrbg. [h, tI]” (MFNB); 13, ‘2470 [p, w] / Syria.
Ehr: / Ixxiii . 196. [h, y] // Hist.-Coll. (Coleoptera) / Nr.
2470 / Sphodrus brunneus / Syria, Ehrenberg / Zool.
Mus. Berlin [p, w] // SYNTYPE / Platyderus / brunneus
Karsch, 1881 / labelled by MFNB 2017 [p, r]” (MFNB).
The male specimen has non-chitinised genitalia and a
paler coloration (see Karsch 1881: 44), indicating the
immaturity of the specimen.

Other material examined. Israel: Southern District:
14, 19, “Israel / Holot Haluza / 1.iii.2008 / Ittai Renan’
(SMNH-TAU); 19, ‘Israel / Holot Haluza / 25.1V.2009 /
I. Renan” (SMNH-TAU); 299, ‘Israel / Holot Haluza /
2.i1i.2010 / I. Renan’ (SMNH-TAU).

TME: 8 specimens. TGE: 14, 19.

Diagnosis. See “Diagnosis” under the nominotypi-
cal subspecies.

Comparisons. The subspecies considered here differs
from easterly occurring representatives of the “/anguidus”
group, i.e. P. languidus, P. jordanensis sp. nov. and
P. arabicus sp. nov., by the meso- and metatarsomeres
dorsally somewhat flattened and grooved. Its median lobe
of aedeagus is more arcuate ventrally and with ventral
margin of apex straight (this of P. languidus is appreciably
less arcuate ventrally, whereas that of P. jordanensis
has ventral margin of apex convex). Other differences
between P. brunneus ferrantei and P. jordanensis sp. nov.
are listed in section “Comparisons” under the latter taxon.

Supplementary distinctions between P. brunneus
ferrantei and P. arabicus sp. nov., are: a/ head compared
to pronotum wider, PW/HW: 1.29-1.39 (vs. head
narrower, PW/HW: 1.41-1.43); b/ pronotum appreciably
wider than long, PW/PL: 1.14-1.21, less constricted
to apex, PW/PA: 1.34-1.42, with anterior margins
compared to posterior margin long, PA/PB: 0.82—-0.89
(vs. pronotum less wider, PW/PL: 1.07-1.11, more
constricted to apex, PW/PA: 1.44-1.48, with anterior
margin compared to posterior margin much narrower,
PA/PB: 0.76-0.79).
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P. irakensis and P. brunneus ferrantei share meso- and
metatarsomeres dorsally flattened and slightly grooved.
The two taxa can be reliably diagnosed by a combination
of three ratios — PW/PB, EL/EW and EL/PL (Table 3).

Habitat. The Israeli site is located in the sand dunes
of Western Negev. The species lives on the shifting
dunes, together with Atlantomasoreus groneri Assmann,
Renan & Wrase, 2015, Discoptera arabica Fairmaire,
1896, Scarites striatulus Dejean, 1825, Thermophilum
sexmaculatum (Fabricius, 1787), Graphipterus serrator
(Forsskél, 1775) (or G. multiguttatus (Olivier, 1790)), and
a species of the Cymindis setifeensis/suturalis group(s).
For a detailed description of the habitat see those of Anthia
sexmaculata, A. groneri and G. serrator in Assmann et al.
(2015a, 2015b) and Renan et al. (2018). Photographs of
the habitat are given by Assmann et al. (2015a, fig. 7b, p.
62) and Renan et al. (2018, fig. 14, p. 59).

Distribution. Northeast part of Egypt (not yet
found in Sinai Peninsula, but possibly occurring there),
southwestern part of Israel (Southern District), see Fig.
18. The record from Holot Haluza is the first record for
P. brunneus (s.1.) for Israel and for the Asian continent.

16. Platyderus (Eremoderus) insignitus Bedel, 1902
Figs 4A, 9E, 11D, 15C, Table 3

Diagnosis. This species differs from P. brunneus
brunneus in pronotum less constricted to base (PW/
PB: 1.12-1.17, vs. PW/PB: 1.21-1.28) and with apex
appreciably narrower than base (PA/PB: 0.80-0.85,
vs. PA/PB: 0.88-0.92). Median lobe of aedeagus
somewhat longer than that in P. brunneus (s.l.), with
ventral sclerite longer and not forming a distal kink
(Figs 9E, 11D).

Redescription. Habitus. Moderately large species (BL:
6.60—8.70 mm; BW: 2.20-3.00 mm), with elongate, narrow
and moderately convex body (Fig. 4A). Measurements
and ratios. See Table 3. Color and lustre. Chestnut-colored
as palpi, with antennae and legs usually lighter than rest
of body, head somewhat darker than pronotum and elytra.
Integument shiny. Microsculpture and punctation.
Pronotum and elytra with isodiametric sculpticells. Ventral
surface with impressed slight stretched isodiametric
sculpticells or with microsculpture less apparent or
scarcely-visible. Head impunctate, usually smooth, but
lateral areas adjacent to frontal furrows sometimes with
fine wrinkles. Surface of pronotum impunctate, largely
smooth, basal area medially behind posterior transverse
impression longitudinally wrinkled, rarely apical part
medially in front of anterior transverse impression also
wrinkled; basal foveae and adjacent lateral areas smooth.
Elytral intervals without apparent punctation. Abdominal
ventrite 1 finely wrinkled in whole, 25 finely wrinkled at
sides. Head. About two thirds as wide as pronotum (PW/
HW= 1.35-1.45). Eye long, convex. Labrum slightly
shorter than clypeus, subrectangular, with anterior margin
concave medially. Frontoclypeal suture more or less
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Figure 15. Spermathecal complex and gonocoxites, ventral view. A. Platyderus (Eremoderus) brunneus brunneus Karsch, 1881,
female specimen, Bukamash, Nuqat al Khams District, Libya; B. P. (E.) brunneus ferrantei Reitter, 1909, female specimen, Holot
Haluza, Southern District, Israel; C. P. (E.) insignitus insignitus Bedel, 1902, female specimen, Plage Aglou, Sous-Massa Region,
Morocco; D. P. (E.) irakensis, sp. nov., holotype; E. P. (E.) jordanensis, sp. nov., female paratype, N Wadi Musa, Ma’an Governor-
ate, Jordan; F. P. (E.) languidus (Reiche & Saulcy, 1855), female specimens, Israel, Netanya 22.xii.1996, Central District, Israel.
Scale bars: 0.5 mm. For abbreviations see captions on Fig. 13.
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distinct in middle, indistinct or disappeared at sides. Frontal
furrows very small, shallow, punctiform. Paraorbital sulci
fine, backward not reaching level of posterior supraorbital
pore. Thorax. Pronotum about a tenth to a fifth wider
than long (PW/PL= 1.06-1.17), widest point at second
quarter. Anterior transverse impression absent, posterior
transverse impression very shallow, barely distinct. Sides
convex medially and anteriorly, slightly concave to base
(somewhat more concave than in P. brunneus); anterior
bead present laterally, reduced or lack in medial eight to
tenth; basal bead present laterally, reduced to absent in
medial fifth to half. Metepisternum slightly longer than
wide or nearly as long as wide, MA/MI= 0.79-0.86.
Elytra. Oblong, about one-and-a-half times, or a little
more, as long as elytra (EL/EW= 1.57-1.65), two-and-a-
half times as long as pronotum (EL/PL= 2.41-2.61), and
a half as wide as pronotum (EW/PW= 1.40-1.51), with
widest point at medial third. Parascutellar striole and striae
1-7 rather shallow, impunctate or slightly punctate, stria
8 deeper than other striae; parascutellar striole not joining
stria 1; bases of striae 1-7 mostly reduced, not reaching
basal bead, rarely reaching it. Interval 3 with three discal
setiferous punctures. Umbilicate setiferous series with
16 or 17 punctures on each side. Legs. Posterior side of
profemur with one seta in basal third and one in medial
third. Mesofemur mostly with 56 setiferous punctures on
anterior side ventrally, rarely with 4 punctures. Anterior
side of metafemur ventrally mostly with one seta in basal
third and one in medial third or apical half (single specimen
with two setae in basal half and two in apical half on one
femur). Male genitalia. Median lobe of aedeagus in lateral
view arcuate, with narrow basal bulb, long shaft and short,
straight apex (Fig. 9E); same in ventral view straight, about
3.6-3.7 times longer than wide; apical lamella (dorsal
view) short, almost symmetrical, rounded at tip and slightly
concave at each side. Internal sac in lateral view (Fig. 9E)
with ventral sclerite long, slightly broadened distally;
same in ventral view (Fig. 11D), with dorsal sclerite large,
forming two small left-sided protuberances and a broad
right-sided protuberance, and with ventral sclerite narrow,
straight and slightly broadened distally. Female genitalia
(Fig. 15C). Apical gonocoxite with rounded apex and one
dorsolateral ensiform seta. Spermathecal canal connected
in medial third of receptaculum.

16.1. Platyderus (Eremoderus) insignitus insignitus
Bedel, 1902
Figs 4A, 9E, 11D, 15C, 18, Table 3

Platyderus insignitus Bedel, 1902: 211 (type locality: “Mogador” [=
Essaouira], Morocco).

References. Platyderus insignitus: Bedel 1902: 214;
Csiki 1931: 769; Antoine 1957: 235-236; Jeanne 1996:
398; Lorenz 1998: 375; Hovorka and Sciaky 2003: 521;
Lorenz 2005: 395; Machard 2017: 102; Machard 2019:
199. Platyderus insignitus insignitus: Hovorka 2017: 756.
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Type material. Five syntypes should be present in
MNHN, according to original description. Not examined.

Other material examined. Morocco: Casablanca-
Settat Region: 19, ‘Marokko (region Doukkala-Abda) /
Bir Jdid between El Jadida / and Casablanca / 4.2.2003,
leg. M. Egger’ (¢cWR). Marrakesh-Safi Region: 19,
‘SW-Morocco, 31.28 N / 09.46W, DIABAT (4 km / S
Essaouira), 60 m // J. Kalab leg., 17.X1.2003 / bushes,
sandy dunes, / steppe’ (cASL). Sous-Massa Region:
138, ‘MAROKKO, s. w. TIZNIT / umg. TIZNIT, 50 m
/ Strand-AGLOU / I. Puchner, 2.111.2000” (¢cDOS); 1%,
‘SW-Morocco, 29.48N/09.50W / AGLOU PLAGE, 30
m, / J. Kalab leg., 26-28.xi.2004 / sandy/grassy places, /
half-desert’ (cWR); 12, ‘MOROCCO, Plage Aglou/NW
Tiznit / 29°45'N, 9°54'W / 6 m, 6.V.2011 / Igt. P. Kabatek’
(cWR).

TME: 5 specimens. TGE: 14, 12.

Diagnosis. See ‘“Diagnosis”
presaharensis.

Habitat. Nothing is known about the bionomics of
this species.

Distribution. According to the available data, P.
insignitus insignitus is endemic to Morocco (Fig. 18).
Antoine (1957: 236) stated that it is a sublittoral species
living in the area between Oum er Rbia River to the north
and the Anti-Atlas Mountain Range to the south. Machard
(2017, 2019) noted that it inhabits the “Littoral atlantique
de Casablanca a Agadir”. The new data from the environs
of Tiznit show that the species occurs south of the city of
Agadir as well.

of P. insignitus

16.2. Platyderus (Eremoderus) insignitus
presaharensis Lagar Mascard, 1978
Fig. 18

Platyderus insignitus presaharensis Lagar Mascar6, 1978: 31 (type
locality: “cueva [cave] Kef Aziza, Tazzouguert”, Morocco).

References. Platyderus insignitus presahariensis [sic]:
Hovorka 2017: 756.

Type material. Holotype probably in Museu de
Ciencies Naturals de Barcelona. Not examined.

Other material examined. None.

Diagnosis. Differs from nominotypical subspecies
by pronotum sides more parallel to pronotum base and
not sinuate before posterior angles, which are right and
rounded, somewhat longer antennae, with antennomeres
9-11 exceeding pronotum base, and elytral striaec well-
impressed (Lagar Mascar6 1978: 31).

Habitat. The holotype was collected in the cave Kef
Aziza, a 4.5 km long cave near river Oued Guir and
village of Ksar Tazougart, one of the longest caves in
Morocco. It seems to be a trogloxene or subtroglophile
that tends to temporarily inhabit subterranean habitats,
but also strongly associated with aboveground habitats.

Distribution. Errachidia Province, Draa-Tafilalet
Region, Eastern-Central Morocco (Fig. 18).
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17. Platyderus (Eremoderus) irakensis sp. nov.
http://zoobank.org/95E89306-626A-468D-BA68-F16489ABBIF3
Figs 4B, 6C, 15D, 19, Table 3

Type locality. Iraq, Al Anbar Governorate, Ar Rutba
District, ca. 115 km east of Ar-Rutbah Town.

Type material. Holotype 3, ‘IRAQ, Al-Anbar/ Rutba,
singled / 115 km. E of town / 8.1.1978 [w, h] // No. 350 /
Topal & Zilahy [w, h]” (HNHM); paratype ¢, ‘IRAQ, Al-
Anbar / Rutba, singled / at 30 km W of / town, 9.1.1978
[w, h] // No. 351 / Topal & Zilahy [w, h]” (NMNHS).

TME: 2 specimens. TGE: 19.

Etymology. The specific epithet is a Latinized
adjective, referring to the name of the country in which
this new species was found.

Diagnosis. Platyderus irakensis is distinct from all
other species of “languidus” group by the orange-brown
color of integument (Fig. 4B), mesotarsomeres and
metatarsomeres dorsally flattened and slightly grooved
(Fig. 6C), pronotum with sides to base slightly convex
and posterior angles laterally not prominent, and distal
enlargement of bursa copulatrix (Fig. 15D); the last
character may be an autapomorphy. Among Asian
representatives of species group, it is the form with the
highest mean values for EL/PL (= 2.69) and EL/EW (=
1.63), and, together with P. arabicus sp. nov., the one
possessing lowest index for PW/PB (= 1.10).

Description. Habitus. Specimens of moderate
size for Platyderus species (BL: 8.30-9.00 mm; BW:
2.90-3.20 mm), with elongate and fairly convex body
(Fig. 4B). Measurements and ratios. See Table 3. Color
and lustre. Body and appendages orange-brown, with
head somewhat darker than the rest of the body and ventral
surface lighter than dorsal surface. Integument slightly to
moderately shiny, head and pronotum as shiny as elytra,
ventral surface somewhat shinier than dorsal surface.
Microsculpture and punctation. Pronotum with evident
microreticulation, sculpticells regular isodiametric.
Elytral intervals, scutellum and lateral gutter with distinct
isodiametric sculpticells, sculpticells of basal margin
more or less reduced. Ventral surface with isodiametric or
slight transverse sculpticells, less apparent on epipleura
and middle coxa. Head impunctate and smooth, only
frontal furrows and lateral ends of clypeus, with very fine
and short wrinkles. Pronotum surface mostly smooth,
only apical part medially in front of anterior transverse
impression and basal area medially behind posterior
transverse impression longitudinally wrinkled; basal
foveae and adjacent lateral areas shallowly punctate.
Elytral intervals without evident punctures. Abdominal
ventrites 1-3 finely wrinkled at sides, smooth medially.
Head. About one time and a third as wide as pronotum
(PW/HW= 1.30-1.32). Eyes long, moderately convex.
Labrum subrectangular, barely shorter than clypeus,
with anterior margin concave medially. Frontoclypeal
suture distinct in middle, reduced at sides. Frontal
furrows punctiform, shallow. Paraorbital sulci straight,
fine, backward surpassing posterior margin of eye, not

reaching level of posterior supraorbital pore. Thorax.
Pronotum about a tenth wider than long (PW/PL= 1.13),
with widest point at medial third. Anterior transverse
impression indistinct; posterior transverse impression
indistinct to barely distinct. Sides not sinuate, shallowly
convex anteriorly, barely convex posteriorly; anterior
bead present laterally, lacking or present in medial ninth
to tenth; basal bead present laterally, reduced to absent
in medial third. Metepisternum slightly longer than wide,
MA/MI=0.91-0.95. Elytra. Elongate, about one and two
thirds as long as wide (EL/EW= 1.62-1.63), two and
two thirds as long as pronotum (EL/PL= 2.65-2.72), and
almost one and a half times as wide as pronotum (EW/
PW= 1.45-1.47), with widest point at first half of third
quarter. Parascutellar striole and striae 1-8 shallowly
impressed, superficially to indistinctly punctate; striole
short, not joining stria 1; bases of striae not reaching
basal bead (except for stria 2 in paratype). Interval 3
with three discal setiferous punctures (posterior puncture
lacking on left elytron of holotype), all adjoining stria
2; one additional discal puncture adjoining stria 4 at
anterior quarter of right elytron of paratype. Umbilicate
setiferous series with 16 punctures on left elytron and 17
on right elytron in holotype, respectively, with 16 and 15
punctures in paratype. Legs. Posterior side of profemur
with one or two setae in basal third and one in medial
third. Mesofemur mostly with 4 or 5 setiferous punctures
on anterior side ventrally. Anterior side of metafemur
ventrally with a few long setae, one in basal third and
one-two in apical half. Male genitalia. Unknown. Female
genitalia (Fig. 15D). Apical gonocoxite with rounded
apex and one dorsolateral ensiform seta. Bursa copulatrix
two-chambered, with a shorter, but wider basal part and
a longer, but narrower apical enlargement. Spermathecal
canal connected in basal third of receptaculum.

Comparisons. In addition to characters mentioned in
“Diagnosis”, the new species differs from P. jordanensis
sp. nov., by: (1) head wider, compared to pronotum (PW/
HW: 1.30-1.32, vs. PW/HW: 1.35-1.42); (2) pronotum
with sides less constricted anteriorly and posteriorly (PW/
PA: 1.34-1.38 and PW/PB: 1.09-1.11, vs. PW/PA: 1.39—
1.52 and PW/PB: 1.15-1.22); (3) elytra longer compared
to their width and the length of the pronotum (EL/EW:
1.62-1.63 and EL/PL: 2.65-2.72, vs. EL/EW: 1.56-1.60
and EL/PL: 2.41-2.60).

For differences between P. irakensis sp. nov. and
P. arabicus sp. nov. and such between P. irakensis sp.
nov. and P. languidus, see “Comparisons” under the
latter species.

Habitat. Nothing is known about the bionomics of this
species.

Distribution. It is currently known from two localities
situated in the Ar Rutba District, which is the largest
district of Al Anbar Governorate, Western Iraq (Fig. 19).
The holotype was collected about 115 km east of Ar-
Rutbah Town whilst the paratype was found about 30 km
west of the same town. Most of the area of the Ar Rutba
District is a high plateau.
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18. Platyderus (Eremoderus) jordanensis sp. nov.
http://zoobank.org/ A9SFB1A6-43F7-4FFC-A202-05073CC72F90
Figs 4C, 6D, 7K, 9F, 11E, 12L, 15E, 19, Table 3

Type locality. Jordan, Ma’an Governorate, Al-Betra’
District, Little Petra, archaeological area, 30.3667,
35.4333.

Type material. Holotype 3, ‘ JORDAN (Ma’an)/ Little
Petra, ca. 1000 m/archaeological area/30°22'N/35°26'E /
(narrow shaft beside / stony staircase) / 25.111.2016 Wrase
& Laser [12B] [w, p]’ (¢cWR). Paratypes: 19, ‘Jordanien
1024 m/ProvMa’an/W. Ziegler 9.3.2015 [w, p] /N Wadi
Musa / 30°24°.15"N, 35°26°.53"E [w, p]’ (cZIEG); 1&,
‘Jordania / Prov. Ma’an /n Wadi Musa 1023m / W.Ziegler
25.3.2016 [w, p] // Jabal al Bayda (Project/30°24'291"N,
35°26'743"E [w, p]” (NMNHS); 13 ‘S-Jordan: Wadi Rum
/ Qatar Spring / 29.51°N / 35.41°E / 1000-1100 m asl
[w, p] // dry wadi with Ficus trees, 21.111.2017 / leg. Th.
Assmann [w, p]” (cAL); 18, ‘S-Jordan: Little Petra, ca.
1000m / wadis with Mediterranean trees in vicinity to the
archaeological site / 30.34°N, 035.46°E / 25.111.2016 /
leg. Th. Assmann [w, p]’ (cAL).

TME: 5 specimens. TGE: 483, 19.

Etymology. The specific epithet is a Latinized
adjective, based on the name of the country in which this
species was found.

Diagnosis. Differs from all other species of the
“languidus” group by the following set of characters:
(1) meso- and metatarsomeres dorsally convex and smooth
(Fig. 6D); (2) posterior angles of pronotum incompletely
rounded, with tips protruding laterally (Fig. 4C); and
(3) ventral margin of apex of median lobe (lateral view)
evidently convex thus apex appears bent up (Fig. 9F).

Platyderus jordanensis sp. nov. and P. languidus share
a trait that can be a mark for their close relationships, the
apical gonocoxite without nematiform setae.

Description. Habitus. Specimens of large size for
Platyderus species (BL: 8.70-9.90 mm; BW: 3.00-3.45
mm), with rather elongate and moderately convex body
(Fig. 4C). Measurements and ratios. See Table 3. Color
and lustre. Body and appendages uniformly light reddish-
brown, palpomeres and legs somewhat lighter than
rest of body. Integument slightly to moderately shiny,
head and pronotum shinier than elytra. Microsculpture
and punctation. Surface of pronotum with evident
microreticulation, sculpticells regular isodiametric. Elytra
(intervals, scutellum, basal margin and lateral gutter) with
distinct isodiametric sculpticells. Ventral surface largely
with more or less impressed isodiametric or slight transverse
sculpticells. Head impunctate, nearly smooth, with a
few, fine and shallow wrinkles in and laterally of frontal
furrows. Pronotum surface mostly smooth, only basal area
between foveae longitudinally wrinkled and adjacent lateral
areas with rare and superficial punctures that do not reach
anterior half. Elytral intervals without apparent punctation.
Abdominal ventrite 1 finely wrinkled medially, smooth
laterally, other ventrites neither wrinkled nor punctate.
Head. One-third or more as wide as pronotum wide (PW/
HW= 1.35-1.42). Eyes long, moderately convex. Labrum
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subrectangular, shorter than clypeus, with anterior margin
concave medially. Frontoclypeal suture distinct in middle,
indistinct at sides. Frontal furrows small, punctiform.
Paraorbital sulci straight, backward surpassing posterior
margin of eye, hardly reaching level of posterior supraorbital
pore. Thorax. Pronotum about a tenth wider than long
(PW/PL= 1.08-1.13), with widest point at medial third.
Anterior transverse impression absent; posterior transverse
impression barely distinct. Sides sinuate, convex medially
and anteriorly, slightly concave posteriorly; anterior bead
present laterally, lacking or present in medial 1/10; basal bead
present laterally, reduced to absent in medial third or medial
half. Metepisternum somewhat longer than wide, MA/MI=
0.88-0.91. Elytra. Elongate, about one and a half times or
little more as long as elytra width (EL/EW=1.56-1.60), two-
and-a-half-times as long as pronotum (EL/PL= 2.41-2.60),
and a bit less than a half as wide as pronotum (EW/PW=
1.39-1.46), with widest point at medial third. Parascutellar
striole linear, as impressed as other striae, not joining stria 1;
striaec 1-8 and striole slightly to indistinctly punctate; base
of stria 1 ending in parascutellar pore, striae 2—5 reaching or
barely not reaching basal bead, 6 and 7 ending little before
basal bead. Interval 3 with three discal setiferous punctures.
Umbilicate setiferous series with 16 punctures on each
elytron in three specimens examined, including holotype.
Legs. Posterior side of profemur with one or two setae in
basal third and one in medial third. Mesofemora with 6
(holotype) or 5 (both paratypes) setiferous punctures on
anterior side ventrally. Anterior side of metafemur ventrally
with two long setae, one in basal third and one in medial
third. Male genitalia. Urite IX subtriangular, with proximal
margin symmetrical and pointed at apex (Fig. 7K). Median
lobe of aedeagus in lateral view slender, with narrow basal
bulb, shaft broad with proximal part slightly constricted, and
short, straight apex (Fig. 9F); median lobe in ventral view
straight, 3.7 times longer than wide; apical lamella (dorsal
view) rather short, nearly symmetrical, rounded at tip, with
sides straight to slightly concave. Internal sac in lateral
view (Fig. 9F) with ventral sclerite slightly broadened and
rounded distally; same in ventral view (Fig. 11E), with
dorsal sclerite large, having small left-sided and large right-
sided protuberance, and ventral sclerite straight and rather
narrow. Right paramere as on Fig. 12L. Female genitalia
(Fig. 15E). Apical gonocoxite with widely rounded apex
and one dorsolateral ensiform seta. Spermathecal canal
connected in basal third of receptaculum.

Comparisons. In additions to characters mentioned
in “Diagnosis”, P. jordanensis sp. nov. differs from
geographically close P. brunneus ferranei by pronotum
less wide (PW/PL: 1.08-1.13, vs. PW/PL: 1.14-1.21),
with anterior margin narrower than posterior margin (PA/
PB: 0.78-0.87, vs. PA/PB: 0.88-0.92).

For differences between P. jordanensis, from one side,
and P. languidus, P. irakensis and P. arabicus, from
other side, see sections “Comparisons” (under the first
two species) and “Diagnosis” (under P. arabicus).

Habitat. In Little Petra P. jordanansis sp. nov. lives
in wadis that have a canyon-like profile and some
Mediterranean tree species. There it lives together with
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Figure 16. Distribution of species from subgenus Eremoderus in the western Aegean Sea Region and Turkey: Platyderus chatzakiae

sp. nov. (red circle), P. weiratheri (blue circles), P. vanensis sp. nov. (brown circles), and P. vrabeci sp. nov. (yellow circle).

Laemostenus quadricollisquadricollis L. Redtenbacher,
1843, Trechus crucifer Piochard de la Brilerie, 1876,
Calathus cinctus Motschulsky, 1850, Cymindis andreae
Meénétriés, 1832, and Carabus impressus Klug, 1832. In
Wadi Rum the single specimen was found in a dry wadi
with Retama shrubs and single Ficus trees in the shade of
the walls of the head of the canyon-like valley. It occurs
together with ground beetles that are mainly typical for
desert habitats (Laemostenus aegyptiacus Schatzmayr,
1936, Singilis filicornis Peyerimhoff, 1907, Cymindis
hierichontica Reiche & Saulcy, 1855, Merizomena
castanea Klug, 1832, and Amara maindroni Bedel,
1907). A photograph of the habitat of the latter is given
by Casale and Assmann (2017: 22, fig. 35).
Distribution. According to the data available, the
species is the representative of the group “languidus™ in
the southern part of Jordan, stretching from the vicinity of
Little Petra to areas close to the Saudi Arabian border (Fig.
19). As Wadi Rum is in the most southern part of Jordan,
the species may also occur in Northwest Saudi Arabia.

19. Platyderus (Eremoderus) languidus (Reiche &
Saulcy, 1855)

Figs 4D, E, 51, 6E, 7L, M, 9G, H, 11F, G, 12M, N, 15F, 19, Table 3

Feronia (Argutor) languida Reiche & Saulcy, 1855: 610 (type locality:
“Jordanis”, based on lectotype designation).

1872: 47 (type locality:

“inconnue...probably qu’il appartient a la faune méditerranéenne”).

Synonymy established by Bedel (1906: 91).

= Sphodrus parumstriatus Fairmaire,

Note on type locality. The specimens were collected
from: “Des bords du Jourdain et de la mer Morte” (Reiche
and Saulcy 1855: 610).

References. Platyderus languidus: Chaudoir 1866:
108-109; Piochard de la Brilerie 1876: 428, 430;
Bedel 1902: 211; Sahlberg 1903: 3—4; Bedel 1906: 91;
Csiki 1931: 769; Jedlicka 1963: 20, 22; Israelso 1990:
165; Jeanne 1996: 398; Lorenz 1998: 375; Hovorka and
Sciaky 2003: 521; Lorenz 2005: 396; Hovorka 2017: 756.

Type material. Feronia languida Reiche & Saulcy,
1855. Consists of four syntypes, 233, 29 Q in MHNG, all
conspecific. All the specimens quite dirty and damaged.
Three of them were preserved in pinned condition,
whereas a male below designated as paralectotype,
together with the extracted genitalia (without the urite
preserved), was glued on a card; originally this specimen
was pinned. The last specimen has been labelled as
holotype by the late Claude Jeanne, but such a treatment
was incorrect because at least four type specimens exist
belonging to one species, all of them bearing the well-
known yellow handwritten labels of Louis Jérome Reiche
(1799-1890); all specimens have the status of syntypes.

We chose for lectotype designation a male specimen
with the label “Jordanis” in order to retain the type
locality “Jordanis” that is in accordance with the locality
that was given in the description (Reiche and Saulcy
1855). Although rather damaged, we took a picture of its
habitus and examined its genitalia (Fig. 4D). Afterwards,
the lectotype specimen was glued onto a white card,
and its genitalia were embedded in Euparal on a second
smaller white card pinned below the specimen.

The four specimens are labelled, as follows: lectotype
&, ‘Jordanis [h, y] // Coll. Reiche [p, w] // PARATYPE
Feronia / languida R. & S / C. JEANNE des. 1990 [p,
h, r] // Platyderus / languidus R. & S. / JEANNE det.
1990 [p, w]’; paralectotype &, ‘Platyderus / languidus.
Reiche / Soc. Ent. 1855. 610 / Syria [h, y] // Coll. Reiche
[p, w] / HOLOTYPE Feronia / languida R. & S. / C.
JEANNE des. 1990 [p, h, r] // Platyderus / languidus
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R. & S. / JEANNE det. 1990 [p, w]’; paralectotype ¢,
‘Nazareth [h, y] // Coll. Reiche [p, w]| // PARATYPE
Feronia / languida R. & S/ C. JEANNE des. 1990 [p, h,
r] // Platyderus / languidus R. & S. JEANNE det. 1990
[p, w]’; paralectotype @, ‘Palastina [h, y] // Coll. Reiche
[p, w] // // PARATYPE Feronia / languida R. & S / C.
JEANNE des. 1990 [p, h, r] // Platyderus / languidus R.
& S. JEANNE det. 1990 [p, w]’.

Besides, all the four specimens have two supplementary
labels subsequently added (Fig. 4D), one printed in
MHNG, ‘Platyderus / langidus [sic] Reiche / ‘Syrie’
[pencil crossed off] / Label MHNG 2010 [p, w]’, and,
one lectotype [or paralectotype] label added by the first
revising authors in the context of this work.

A further fifth syntype exists in MNHN, but in view of
its too damaged body and imprecise location, it was not
subject of lectotype designation (see “Imprecise locality”).

Other material examined. Imprecise locality: single
specimen of uncertain sex, with missing left antennae,
fore tarsi, middle and hind legs ‘languida Reiche [h,
w] // cotype de Reiche cite par Chaudoir [h, w] // Ex
Musao Mniszech [p, w] // L. Bedel Vidit 1902. [p, w]’,
(MNHN; ex-collection Chaudoir, box N° 218 “Platyderus
Oxycrepis Stolonis Loxandrus”).

Israel: Northern District: 1, ISRAEL: Hammat / Gader
/ 851997 / V. CHIKATUNOV’ (SMNH-TAU). Central
District: 19, ‘Beit-Berl / 13.2.68 // COLLECTED BY KUTY
YEFENOF’ (SMNH-TAU); 19, ‘Israel Netanya /30.11.96 /R.
Hoffman’ (SMNH-TAU); 17, ‘Israel Netanya / 14.12.96 / R.
Hoffman’ (SMNH-TAU); 19, ‘Israel Netanya / 21.12.96 / R.
Hoffman’ (SMNH-TAU); 13, ‘ISRAEL: / Netanya 22.xii.1996
/'V. Chikatunov’ (SMNH-TAU); 19, ‘Israel Netanya / 30.12.96
/ R. Hoffman” NMNHS); 299, ‘Israel Netanya / 18.1.97 /
R. Hoffman’ (SMNH-TAU); 19, ‘Isracl Netanya / 1.3.97 / R.

Hoffman’ (SMNH-TAU). Jerusalem District: 19, ‘Jerosalim
I/ Tapinopterus insidiosus Frm.” (MFNB); 13, ‘Jerusalem /
Syria // ex coll. A. Jedlicka / National Museum / Prague, Czech
Republic // languidus / Reiche / det. Ing. Jedlicka” (NMPC);
19, Jerosalim 30.X11.25> (MIZ); 14, ‘PALESTINE. / ES.
Bodenheimer. / Press by / Imp. Inst. Ent. / B.M. 1944-97. //
Jerusalem / scopus / 26.X11.33* (NHMUK). Judea and Samaria
Area: 19, ‘PALESTINE / Jerusalem - / Jericho Road / Bytinski-
Salz / km 18. / 14.ii.1940° (SMNH-TAU); 1J, ‘Jerusalem
Jericho / Road km 18 / Palestine 17.i1.1940 / leg. Bytinski-Salz’
(SMNH-TAU); 19, ‘PALESTINE / Kv. Schiller/25.ii. 19/leg.
Bytinski-Salz // Platyderus / languidus R. / det. Ing. Jedlicka’
(SMNH-TAU); 243, 19, ‘ISRAEL: South-facing / slope
of Nahal Perat [= Nahal Prat] / 28.ii.2007 / L. FRIEDMAN’
(SMNH-TAU); 14, ‘ISRAEL / Eshkolot / 18.ii.2007 / 1.
SCHTIRBERG’ (SMNH-TAU). Southern District: 13, 19,
‘W-Israel / Nizzanim / S of Ashdod // 5.XI1.2008 / leg. Th.
Assmann’ (cASL); 12, ‘Ashkelon / 7.4.2017 / 1. Renan // FS’
(cWR); 13, ‘Ashdod / 11.4.2017 / 1. Renan // GM” (SMNH-
TAU).

TME: 30 specimens. TGE: 433,29 %.

Diagnosis. A species of medium size for Platyderus
(Eremoderus), with light reddish-brown integument,
meso- and metatarsomeres dorsally convex and smooth
(Fig. 6E), and pronotum from widest point to apex slightly
to moderately constricted (PW/PA: 1.31-1.41), with
sides to base straight (rarely slightly concave). Posterior
angles of pronotum subrounded, with tips not protruding
laterally (most cases) or very slightly protruding (few
cases — as in P. jordanensis sp. nov.). Median lobe of
aedeagus (lateral view) with proximal part, including
basal bulb, rather long and slender, forming an angle with
distal part of lobe smaller compared to other members of
the “languidus” group (Fig. 9G, H).

Figure 17. Distribution of species from subgenus Eremoderus in Iran and Afghanistan: Platyderus felixi sp. nov. (red circle), P.

iranicus sp. nov. (blue circles), P. lassallei sp. nov. (yellow circles), P. davatchii (green triangle), P. ledouxi (red triangle), P. taghi-
zadehi (blue triangle), P. klapperichi sp. nov. (black triangle), and P. afghanistanicus sp. nov. (red question mark).
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Redescription. Habitus. Specimens of moderate to
large size for Platyderus species (BL: 6.40-9.10 mm;
BW: 2.20-3.15 mm), with elongate and moderate
convex body (Fig. 4D, E). Measurements and ratios.
See Table 3. Color and lustre. Body and appendages
uniformly yellow brown to reddish-brown, usually head
darker than the rest of the body. Integument slightly to
moderately shiny, head and pronotum as shiny as elytra.
Microsculpture and punctation. Pronotum with evident
microreticulation, sculpticells regular isodiametric.
Elytra (including intervals, basal margin and lateral
gutter) with distinct isodiametric sculpticells. Ventral
surface with more or less well-impressed isodiametric
or slight transverse sculpticells or with sculpticells less
apparent or scarcely-visible. Head smooth, including
area of frontal furrows, sometimes clypeus with fine
and shallow longitudinal wrinkles, disc micropunctate.
Pronotum surface largely smooth, only apical part
medially in front of anterior transverse impression
and basal area medially behind posterior transverse
impression longitudinally wrinkled; basal foveae and
adjacent lateral areas mostly smooth, rarely shallowly
punctate. Elytral intervals with very superficial and
scattered punctures, or without such ones. Abdominal
ventrites 1-3 finely wrinkled. Head. About one-third
or more as wide as pronotum (PW/HW= 1.27-1.38).
Eyes long, slightly to moderately convex. Labrum
subrectangular, shorter than clypeus, with anterior
margin concave medially. Frontoclypeal suture distinct
in middle, reduced to disappeared at sides. Frontal
furrows small, punctiform. Paraorbital sulci fine,
backward surpassing posterior margin of eye, almost
reaching level of posterior supraorbital pore. Thorax.
Pronotum one tenth to one fifth wider than long (PW/

PL= 1.11-1.22), with widest point at second quarter.
Anterior transverse impression absent, posterior
transverse impression barely distinct. Sides sinuate,
convex medially and anteriorly, straight to slightly
concave posteriorly; anterior bead present laterally,
lack or present in medial tenth; basal bead present
laterally, reduced to absent in medial third to medial
half. Metepisternum slightly longer than wide, MA/
MI= 0.87-0.95. Elytra. Elongate, about one-and-a-half
times or little more as long as elytra (EL/EW= 1.52—
1.62), two-and-a-half-times as long as pronotum
(EL/PL= 2.42-2.60), and a third to a half as wide as
pronotum (EW/PW= 1.29-1.48), with widest point at
medial third or third quarter. Parascutellar striole short,
less impressed than other striae, not joining stria 1; striae
1-8 and striole superficially punctate; base of stria 1
ending in parascutellar pore, striae 2—6 reaching or not
reaching basal bead, 7 ending before basal bead. Interval
3 with three discal setiferous punctures, as location of
first varies (adjacent to stria 3, in midst of interval 3, or
adjacent to stria 2). Umbilicate setiferous series mostly
with 16 punctures on each elytron. Legs. Posterior side
of profemur with one or two setae in basal third and
one or two in medial third. Mesofemur mostly with 5
setiferous punctures on anterior side ventrally (Fig. 5I).
Anterior side of metafemur ventrally with a few long
setae, one in basal third and one to three in apical half.
Male genitalia. Urite IX subovate to subtriangular, with
proximal margin nearly symmetrical and subacuminate
at apex (Fig. 7L, M). Median lobe of aedeagus in lateral
view slender, with long and narrow basal bulb, long
and broader shaft, and short, almost straight apex, as
angle between front and rear halves relatively small
(Fig. 9G, H); median lobe in ventral view straight, 3.5—

Figure 18. Distribution of species from subgenus Eremoderus in continental North Africa and the southern Levant: Platyderus
brunneus brunneus (blue circles), P. brunneus ferrantei (yellow circles), P. insignitus insignitus (red circles), and P. insignitus

presaharensis (brown circle).
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3.7 times longer than wide; apical lamella (dorsal view)
short, nearly symmetrical, rounded at tip, with right
side straight to convex and left side barely concave.
Internal sac in lateral view (Fig. 9G, H) with ventral
sclerite broadened and rounded distally; same in ventral
view (Fig. 11F, G), with dorsal sclerite large, reticulate,
with lateral protuberances distinct, and ventral sclerite
narrow and nearly straight. Right paramere as on
Fig. 12M, N. Female genitalia (Fig. 15F). Apical
gonocoxite semi-pointed apex and one dorsolateral
ensiform seta. Spermathecal canal connected in basal
third of receptaculum.

Comparisons. P. languidus and P. jordanenis sp.
nov. differ in characters noted in “Diagnosis” under the
latter species.

P. languidus distinguishes from both P. brunneus
and P. irakensis sp. nov. by meso- and metatarsomeres
dorsally neither flattened nor grooved (vs. meso- and
metatarsomeres dorsally more or less flattened and
grooved), see Fig. 6E. Additionally, it is distinct from
P. brunneus in the pronotum less cordate, with sides less
concave and less constricted toward base. The species
differs from P. irakensis sp. nov. by the less long elytra
compared to the length of the elytra and pronotum (EL/
EW: 1.52-1.62 and EL/PL: 2.42-2.60, vs. EL/EW: 1.62—
1.63 and EL/PL: 2.65-2.72).

Habitat. The records from the Coastal Lowlands of
Israel refer to dune habitats close to the shores of the
Mediterranean Sea. Platyderus languidus co-occurs there
together with Carabus impressus Klug, 1832, Masoreus
aegyptiacus Dejean, 1828, Graphipterus sharonae
Renan & Assmann, 2018, and some eurytopic ground

beetle species (see habitat characterization in Assmann
et al. 2008, 2015a; Renan et al. 2018). Photographs of
this type of habitat are given in Assmann et al. (2008,
fig. 17, p. 17, 2015a, fig. 8b, p. 63) and Renan et al.
(2018, fig. 15, p. 63). The other habitats in Nahal Prat
(= Wadi Kelt) must differ from these ones as there are no
typical dune habitats.

Distribution. Platyderus languidus was cited for
Morocco, Libya, Egypt (incl. Sinai), Syria and Israel
(Jedlicka 1963: 22; Hovorka 2017: 756). Machard
(2017: 102, 2019: 199) included it in the list of the
Moroccan Carabidae noting that its “Présence au Maroc
non confirmée”. The review of published and new
material showed that the species does not live in Africa.
All examined material of Platyderus (Eremoderus)
from Tunisia, Libya and Egypt should be referred
to P. brunneus (see above). The species records of
P. languidus for Morocco are also based on former
misinterpretations and should concern P. insignitus.
Certainly occurs only in Israel (Fig. 19). May live also
in the southernmost area of Syria.

Notes. Léon Fairmaire described his Sphodrus
parumstriatus without indication of an exact locality.
This author mentioned only that it comes from “La
localité qu’il habite est inconnue, mais il est plus que
probable qu’il appartient a la faune méditerranénne”.
Later on, Bedel (1906: 91) established the synonymy
of S. parumstriatus with Feronia languida and
stated: “Le type, dont la provenance restait ignorée,
provient manifestement des récoltes de F. de Saulcy
en Palestine. J'ai pu [’examiner grdce a [’extréme
amabilité de M. J. Magnin, son possesseur actuel”. In

Figure 19. Distribution of species from subgenus Eremoderus in the Levant and the Arabian Peninsula: Platyderus arabicus sp.

nov. (yellow question marks), P. brunki sp. nov. (blue circle), P. irakensis sp. nov. (green circles), P. jordanensis sp. nov. (brown

circles), and P. languidus (red circles).
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2016, one of us (BG) looked for the type material of
S. parumstriatus in MNHN, a depository where the ex-
collection of L. Fairmaire is housed now, but nothing
has been found. Subsequently, in a correspondence
with BG (pers. comm.), Dr. Th. Deuve said: “Nous
n’avons pas la collection Magnin et j’ignore ou elle
se trouve. Certains spécimens ont pu étre dispersés et
pourraient étre dans la collection du Muséum, mais
je ne connais pas le type de Sphodrus parumstriatus
Fairmaire. De toute fagon, les types de Fairmaire sont

toujours tres difficile a trouver. En général, nous n’en
retrouvons que 50%”.

It is worth noting that the distance between the
closest known localities of P. brunneus ferrantei and
P. languidus in south Israel, respectively Holot Haluza
(being the northeasternmost locality of the former
species) and Ashkelon (being the southwesternmost one
of the latter species), is about 65 km in a straight line.
By supposition, the two species occur in different types
of habitats.

Key to the male specimens of subgenus Eremoderus Jeanne from Africa and Southwest Asia

(key does not include P. davatchii Morvan, for which diagnostic characters remain unstudied)

1 Ventral sclerite of internal sac obliquely situated with respect to main axis of median lobe (ventral view) and distinctly
bent in middle (lateral view) (Figs 8A, B, 10A, B) (“weiratheri” SPECI€S rOUP)......uiueeeiiieieiiiiiiaeee e et e e e 2
- Ventral sclerite of internal sac parallel to main axis of median lobe (ventral view) and straight (lateral view) (Figs 8C-I,

9B-H, 10C—I, 11A-G)...ouuiiiiiiiiiiiiiiiiiiiiei e

2 Width of body more than 2.7 mm. Elytra length / pronotum length small (EL/PL= 2.50 or less; Table 1). Anterior discal

puncture in midst of elytral interval 3................cccinne

.............................. Platyderus (Eremoderus) chatzakiae sp. nov.

- Width of body less than 2.7 mm. Elytra length / pronotum length large (EL/PL= 2.55-2.83; Table 1). Anterior discal

puncture adjoining elytral stria 3.......ccccviiiiiiiie

....................... Platyderus (Eremoderus) weiratheri Mafan, 1940

3 Ventral sclerite of internal sac of median lobe (lateral view) significantly widened anteriorly, three and more times wider

at distal 1/3 than at proximal 1/3 (Fig. 8C-F). Prosternum laterally and proepisternum coarsely and densely punctate

(“iranicus-vanensis” SPECIeS ZroUP) ...eeeevuneeeerinaeeeeinaaanns

- Ventral sclerite of internal sac of median lobe (lateral view) slightly widened anteriorly, a half to two times wider at

distal 1/3 than at proximal 1/3 (Figs 8G-I, 9B-H). Prosternum laterally and proepisternum less coarsely and scarcely

PUNCEATE Lo

4 Size of body small (< 6.7 mm), except for P. felixi sp. nov. with EL/EW <1.6. Parascutellar striola and striae 1-8 finely
punctate (Fig. 1C, D). Right paramere short, considerably crooked ventrally (Fig. 12C, D). Specimens from Iran......... 5
- Size of body large (> 6.7 mm), with EL/EW >1.6. Parascutellar striola and striae 1-8 moderately to coarsely punctate
(Figs 1E, F, 2A). Right paramere long, less crooked ventrally (Fig. 12E). Specimens from Turkey .........cccccoevveeeiiiininnnn. 6
5 Pronotum narrow compared to head (PW/HW <1.45). Elytra more considerably wider than long (EL/EW 21.55). Small

specimens (BL= 4.30-6.65 MmM) ........cooovviiiiiiiiiiniiiinnn.

.................................. Platyderus (Eremoderus) iranicus sp. nov.

- Pronotum wide compared to head (vs. PW/HW 2 1.45). Elytra less considerably wider than long (EL/EW <1.55, vs. EL/

EW 21.55). Large specimens (BL= 6.00-7.00 mm).........

....................................... Platyderus (Eremoderus) felixi sp. nov.

6 Color light, rusty red. Elytral striae and striola less coarsely and deeply punctate (Fig. 1F); all intervals with distinct

sculpticells. Apical lamella of median lobe (dorsal and ventral view) more symmetrical and somewhat shorter (Fig.

................................... Platyderus (Eremoderus) vrabeci sp. nov.

- Color dark reddish-brown (some specimens with elytra entirely black). Elytral striae and striola coarsely and deeply

punctate (Fig. 1E); only intervals 6-9 with more or less distinct sculpticells. Apical lamella of median lobe (dorsal and

ventral view) partly asymmetrical and somewhat more elongate (Fig. 10E)....... Platyderus (Eremoderus) vanensis sp. nov.

7 Basal foveae of pronotum and adjacent lateral areas as well as mesepisternum, metasternum laterally and metepister-

num moderately punctate (Fig. 2B-E). Ventral sclerite of internal sac (ventral view) with distal end curved to left (Fig.

10G-1). Specimens from North lran...........cccccvvvinininnn.

- Basal foveae of pronotum and adjacent lateral areas as well as mesepisternum, metasternum laterally and metepis-
ternum scarcely punctate to impunctate (Figs 3A-F 4A-E). Ventral sclerite of internal sac (ventral view) with distal end
straight throughout or curved to left (Fig. 11A-G). Specimens from other countries.............cceiiiiiiiii, 11

8 Body (excl. appendages) black. Pronotum sides toward base nearly straight to slightly concave. Dorsal surface of head

and base of pronotum with extensive and denser punctation. Median lobe of aedeagus less than those of the species of

“davatchii” species group curved ventrally, with apex not turned upward (lateral view). Length of body: 8.00-8.50 mm

.................................. Platyderus (Eremoderus) lassallei sp. nov.

- Body (excl. appendages) light to dark brown. Pronotum sides toward base significantly concave. Dorsal surface of head

and base of pronotum with less extensive and sparser. Median lobe of aedeagus more curved ventrally, with apex some-
what turned upward (lateral view) (“davatchii” species group). Length of body less than 8.00 mm)..........ccccvvviiiennnnn. 9
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10

11

12

13

14

15

Pronotum in relation to head less wide (PW/HW= 1.27; Fig. 2C). Small specimens (BL less than 7 mm) ............c.c.coo.
................................................................................................................... Platyderus (Eremoderus) klapperichi sp. nov.
Pronotum in relation to head wider (PW/HW >1.30; Fig. 2D, E). Large specimens (BL more than 7 mm) ................. 10
Pronotum in relation to head wider (PW/HW >1.40), with apex compared with widest point more constricted (PW/PA
>1.40). Elytra in relation to pronotum narrower (EW/PW <1.38). Anterior side of mesofemur ventrally with four setifer-
(oYU o1 U1 ol U =1 PPN Platyderus (Eremoderus) ledouxi Morvan, 1974
Pronotum in relation to head less wide (PW/HW= 1.31-1.33), with apex compared with widest point less constricted
(PW/PA <1.40). Elytra in relation to pronotum wider (EW/PW >1.38). Anterior side of mesofemur ventrally with three
SEtifEroUS PUNCIUIES . .uuiii e Platyderus (Eremoderus) taghizadehi Morvan, 1974
Disc of head and pronotum with reduced sculpticells. Pronotum wider (PW/PL >1.22, Table 2), with basal beads pres-
ent throughout. Elytra in relation to pronotum longer (EL/PL =2.78). Specimens from Afghanistan ............cccccvvvvivnnnnn.
............................................................................................................. Platyderus (Eremoderus) afghanistanicus sp. nov.
Disc of head and pronotum with complete microreticulation. Pronotum narrower (PW/PL <1.22), with basal bead
reduced to absent in basal third to half. Elytra in relation to pronotum shorter (EL/PL <2.75). Specimens from other
countries (“languidus” SPECIES SIOUD) ...uuu ittt ettt ettt ettt e et et e e et e et et r et e e e e et et e e e eb e 12
Meso- and metatarsomeres dorsally convex and smooth (Fig. 6D). Tips of posterior angles protruding laterally (Fig. 4C).
Ventral margin of apex of median lobe evidently convex thus apex appears slightly bent up (Fig. 9F).....cccoovvviiiinnnnnn.
................................................................................................................... Platyderus (Eremoderus) jordanensis sp. nov.
Metatarsomeres dorsally convex or not (Fig. 6A, B, E). Ventral margin of apex of median lobe straight to apex (Fig. 9C-E,

(C N o PP TP TP PP PP PPPPPPPPPPPPPPPN 13
Meso- and metatarsomeres dorsally somewhat flattened and slightly grooved (Fig. 6A, B) ..oovvvviiiiiiiiiiiiiiiiiiiiieeeee 14
Meso- and metatarsomeres dorsally convex and not grooved (Fig. 6E) .....ccooiiiiiiiiiiiiiie e 15

Parascutellar striola and elytral striae 1-7 very shallow, nearly indistinct, with bases more or less reduced, not reaching
basal bead. Width of pronotum posterior margin usually large compared to pronotum maximum width and width of
anterior margin (PW/PB >1.1, PA/PB >0.88, Table 3) ............. Platyderus (Eremoderus) brunneus brunneus Karsch, 1881
Parascutellar striola and elytral striae 1-7 distinct, slightly impressed, with bases reaching basal bead. Width of pro-
notum posterior margin usually small compared to pronotum maximum width and width of anterior margin (PW/PB

<1.23, PA/PB <0.89, Table 3) .coooiiiiieiieiecee e Platyderus (Eremoderus) brunneus ferrantei Reitter, 1909
Median lobe of aedeagus with basal bulb shorter and ventral sclerite of internal sac longer (Figs 9E, 11D). Disc of head
impunctate. Specimens from MOroCCO........coieiviiiieiiiiii e Platyderus (Eremoderus) insignitus Bedel, 1902

Median lobe of aedeagus with basal bulb longer and ventral sclerite of internal sac short (Figs 9G, H, 11F, G). Disc of head
mostly micropunctate. Specimens from Syria and Israel........... Platyderus (Eremoderus) languidus (Reiche & Saulcy, 1855)

Key to the female specimens of subgenus Eremoderus Jeanne from Africa and Southwest Asia

(key does not include P. davatchii Morvan, for which diagnostic characters remain unstudied)

Pronotal disc with coarse and dense punctuation on basis that at sides reaches anterior half (Fig. 1C-F). Specimens
from East Turkey or West- and SOUTRWEST [ran ......oooiiiiii et 2
Pronotal disc with less coarse and dense punctuation on basis which usually does not reach anterior half (Fig 1B,
2AC-E, 3A-F, 4A-E). Specimens from West Turkey (Western Toros Mts.), North Iran and other countries..................... 5
Parascutellar striola and striae 1-8 less finely punctate impressed (Fig. 1C, D). Specimens from Iran .............ccccoeve 3
Parascutellar striola and striae 1-8 moderately to coarsely punctate and impressed (Figs 1E, F 2A). Specimens from

Pronotum narrower compared to head (PW/HW <1.45). Elytra more considerably wider than long (EL/EW 21.55). Small
specimens, 4.30-6.65 MM ...t Platyderus (Eremoderus) iranicus sp. nov.
Pronotum wide compared to head (vs. PW/HW = 1.45). Elytra less considerably wider than long (EL/EW <1.55, vs. EL/
EW 21.55). Large specimens, 6.00-7.00 MM......ccooiiiiimiiiiiniieciiiii e Platyderus (Eremoderus) felixi sp. nov.
Elytral striae and striola less coarsely and deeply punctate (Fig. 1F); all intervals with distinct sculpticells. Color light,
FUSTY FEA ettt ettt e e et e e e e et e eaaas Platyderus (Eremoderus) vrabeci sp. nov.
Elytral striae and striola coarsely and deeply punctate (Fig. 1E); only intervals 6-9 with more or less distinct sculpticells.
Color dark reddish-brown (some specimens with elytra entirely black).............. Platyderus (Eremoderus) vanensis sp. nov.
Specimens from Western Toros Mts., Southwest Turkey ..., Platyderus (Eremoderus) weiratheri Matan, 1940
Specimens from other regions @and COUNTIIES ...oiiiiiiiiiii et e e 6
Base of pronotum and adjacent lateral areas (Fig. 2B-E), mesepisternum, metasternum laterally and metepisternum
more coarsely and densely punctate. Specimens from NOrth [ran ... 7
Base of pronotum and adjacent lateral areas (Figs 3A-F, 4A-E), mesepisternum, metasternum laterally and metepister-
num finely and scarcely punctate to impunctate. Specimens from other countries.........cccccoiiiii 10
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7

10

11

12

13

14

15

16

Body (excl. appendages) black. Pronotum sides toward base nearly straight to slightly concave. Dorsal surface of head
and base of pronotum with extensive and denser punctation. Length of body: 8.00-8.50 MM .........cceiivviiiiiiiiiiiiiiiinnnn.
........................................................................................................................ Platyderus (Eremoderus) lassallei sp. nov.
Body (excl. appendages) light to dark brown. Pronotum sides toward base significantly concave. Dorsal surface of head
and base of pronotum with less extensive and sparser punctation. Length of body less than 8.00 mm
Pronotum in relation to head less wide (PW/HW= 1.27; Fig. 2C). Small Specimens, <7 MM ......cccoeviiereiiiiiiiiiiiniiiaeeennens
.................................................................................................................... Platyderus (Eremoderus) klapperichi sp. nov.
Pronotum in relation to head wider (PW/HW >1.30; Fig. 2D, E). Large Specimens, >7 MM ......coiiiiiieeiiiiiiiiiiinnaneeeeeeens 9
Pronotum in relation to head wider (PW/HW >1.40), with apex compared with widest point more constricted (PW/PA >1.40).
Anterior side of mesofemur ventrally with four setiferous punctures ................ Platyderus (Eremoderus) ledouxi Morvan, 1974
Pronotum in relation to head less wide (PW/HW= 1.31-1.33), with apex compared with widest point less constricted
(PW/PA <1.40). Anterior side of mesofemur ventrally with three setiferous punctures ..........ccccccvvviiiii,
......................................................................................................... Platyderus (Eremoderus) taghizadehi Morvan, 1974
Color reddish brown. Pronotum with sides to base straight or slightly convex; posterior angles not projecting laterally
(Fig. 3B, C). Specimens from the Arabian PeninSUIA.......cooiiiiiiiiii e e e 11
Color orange brown. Pronotum either with sides to base slightly convex to base; posterior angles not projecting laterally

(Fig. 4B) or with sides to base straight or slightly concave and posterior angles projecting laterally (Figs 3D, F, 4A-E).
Species from North Africa, Israel, JOrdan @nd [Fa0 ... ..c.uuuiiiiiiii e e aa s 12
Pronotum nearly as long as wide (PW/PL= 1.02-1.05), less constricted anteriorly (PW/PA= 1.38-1.42), PA/PB large
(Table 3). Apical gonocoxite with two dorsolateral ensiform setae (Fig. 14F)......... Platyderus (Eremoderus) brunki sp. nov.
Pronotum slightly wider than long (PW/PL=1.07-1.11), more constricted anteriorly (PW/PA= 1.44-1.48), PA/PB small
(Table 3). Apical gonocoxite with one dorsolateral ensiform seta (Fig. 14D) ...... Platyderus (Eremoderus) arabicus sp. nov.
Pronotum less constricted toward base (PW/PB <1.11), with sides weakly convex; posterior angles rounded, laterally
not prominent (Fig. 4B). Bursa copulatrix long, with apical enlargement (Fig. 15D). Specimens from Iraq ....................
....................................................................................................................... Platyderus (Eremoderus) irakensis sp. nov.
Pronotum more constricted toward base (PW/PB >1.10), with sides straight or slightly concave; posterior angles round-
ed, laterally prominent or not. Bursa copulatrix short, without apical enlargement (Fig. 15A-C, E, F). Specimens from
[0 4= 701U T Y g =TSP 13
Meso- and metatarsomeres dorsally convex and smooth (Fig. 6D). Tips of pronotal posterior angles protruding laterally
(FIEe BD) ettt Platyderus (Eremoderus) jordanensis sp. nov.
Metatarsomeres dorsally convex or NOt (Fig. BA, B, E) cerriiiiiiiii it 14
Meso- and metatarsomeres dorsally somewhat flattened and slightly grooved (Fig. 6A, B) ..oovvvvvviiiiiiiieiiiiiiiiiie, 15
Meso- and metatarsomeres dorsally convex and not grooved (Fig. BE) .....ccoiiviiiiiiiiiiiiii e 16
Parascutellar striola and elytral striae 1-7 very shallow, nearly indistinct, with bases more or less reduced, not reaching
basal bead. Width of pronotum posterior margin usually large compared to pronotum maximum width and width of
anterior margin (PW/PB >1.1, PA/PB >0.88, Table 3) ............. Platyderus (Eremoderus) brunneus brunneus Karsch, 1881
Parascutellar striola and elytral striae 1-7 distinct, slightly impressed, with bases reaching basal bead. Width of pro-
notum posterior margin usually small compared to pronotum maximum width and width of anterior margin (PW/PB
<1,23, PA/PB <0.89, Table 3) ..ccciiiiieiiiieieie e Platyderus (Eremoderus) brunneus ferrantei Reitter, 1909

Disc of head impunctate. Specimens from Morocco ...........c..cceeveeeeennnnn. Platyderus (Eremoderus) insignitus Bedel, 1902

- Disc of head mostly micropunctate. Specimens from ISrael @and SYria........cooiiiiiiiiiiiiii e

Discussion

While the taxonomic status of Eremoderus remained
questionable, being insufficiently defined by a taxonomic
point (see ‘Introduction’), new and interesting material
from species supposedly belonging to it was collected
and made available for study. The subsequent analysis
shows that the group is considerably homogeneous and
Eremoderus deserves to be treated as a separate subgenus.

At least four character states determine Eremoderus
as a separate group distinct from Platyderus (s. str.): (1)
ventral sclerite of median lobe of aedeagus in shape of an
elongated drop at lateral view, straight, narrow and elon-
gate at ventral view (Figs 8A-I, 9B-H, 10A-1, 11A-G),
(2) seminal canal and receptaculum of comparable lengths

...... Platyderus (Eremoderus) languidus (Reiche & Saulcy, 1855)

(Figs 13A-F, 14A-C, E, F, 15A-F), (3) ventral margin
of anterior side of mesofemur with four or more, rare-
ly three setiferous punctures ventrally (Fig. 5SA-I), and
(4) proximal margin appearing to be “apex” of urite IX
symmetrical or nearly symmetrical (Fig. 7A-M). The
corresponding states of the four characters in the nomi-
notypical subgenus are, as follows: (1) ventral sclerite of
median lobe S-shaped at lateral view, plate-like, wide in
ventral view (Figs 8J, 9A, 10J, K), (2) spermathecal canal
one-and-a-half to about three times longer than the sper-
matheca (Fig. 14D), (3) ventral margin of anterior side of
mesofemur mostly with two, rarely three such punctures,
and (4) proximal margin of urite IX clearly asymmetri-
cal, turned to left (Fig. 7N, O). Forthcoming revisions of
selected groups of Platyderus s. str. will confirm or reject
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whether these traits are well-evaluated, and potentially re-
veal other important differences between both groups.
Schmidt (2009: 138) discussed the number of the se-
tiferous punctures on the ventral margin of mesofemur
from a phylogenetic perspective expressing two different,
mutually exclusive one another probabilities. He has sup-
posed that the mesofemoral polysetosy may have derived
several times in the genus (i.e., to be a derived state); in the
same paper, however, the author speculated that it could be
a plesiomorphic state in Platyderus. Schmidt also stated
(ibid.) that the Middle Asian taxa of the genus with four or
more setae “am Innenrand der Mittelschenkel” are neither
related to the Atlanto-Mediteranean species groups (i.e.,
the groups of “languidus” and “insignitus”, sensu Jeanne
1996) nor form a common monophylum with them. How-
ever, the present study based on a great number of spec-
imens, has revealed that the higher number of setiferous
punctures on the ventral margin of the mesofemur on its
anterior side is always linked, in all the examined Eremo-
derus taxa, with the other three shared traits (see above).
As a rule, the species of Eremoderus share three or
more setiferous punctures on the ventral margin of the
mesofemur on the anterior side (cft. Jeanne 1996; present
study). It is the common morphological feature useful to
differentiate them from species belonging to Platyderus
(s. str.). In fact, most species of Eremoderus have four or
more such punctures, only specimens of P. taghizadehi
and some specimens of P. weiratheri have three such
punctures; these last two taxa included in species groups
supposed here to be more generalized. On the other hand,
the members of the nominotypical subgenus have most
frequently two, rarely three setiferous punctures on the
ventral margin of the mesofemur on the anterior side.
Without any comments, Hovorka and Sciaky (2003)
and Hovorka (2017) listed P. alticola, P. lancerottensis,
and P. haberhaueri in Eremoderus, adding them to the
two species already mentioned by Jeanne (1996) (see
part ‘Introduction’). Actually, the former two species
were long treated as subspecies of P. languidus (see
Bedel 1902: 214; Israelson 1990: 165-166, figs 1-06).
Inclusion of P. haberhaueri seems more interesting since
no bibliographical data were found to substantiate such an
inclusion. Nevertheless, a preliminary study of unpublished
material from the Central Asian species P. haberhaueri,
P. tadzhikistanus Kryzhanovskij, 1968 and P. foveipennis
(Casale, 1988) showed that these taxa also belong to
Eremoderus. The systematic position of the Chinese
P. sinensis Casale & Sciaky, 2003 remains questionable in
view of the fact that the authors stated that it is “evidently
allied to P. haberhaueri” (Casale and Sciaky 2003: 82).

Checklist of the species of Platyderus (subg.
Eremoderus)

1. afghanistanicus, sp. nov. Afghanistan (“Habatah”)
2.1. alticola alticola Wollaston, 1864 Canary Islands
(Tenerife)
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2.2. alticola descendens Bedel, 1902 Canary Islands
(Gran Canaria)
2.3. alticola gomerensis Machado, 1992 Canary Islands
(La Gomera)
2.4. alticola hierroensis Machado, 1992 Canary Islands
(E1 Hiero)
3. arabicus, sp. nov. Saudi Arabia, ? Iraq
4. brunki, sp. nov. Yemen
5.1. brunneus brunneus Karsch, 1881 Tunisia, Libya
= elegans Bedel, 1900, syn. n.
5.2. brunneus ferrantei Reitter, 1909: 29, stat. n. Egypt,
Israel
6. chatzakiae, sp. nov. Greece (Kalimnos)
7. davatchii Morvan, 1970 Iran
8. felixi, sp. nov. Iran
9. foveipennis Casale, 1988 (Pseudotaphoxenus) Kyrgyzstan
10. haberhaueri Heyden, 1889 Tajikistan, Uzbekistan
11.1. insignitus insignitus Bedel, 1902 Morocco
11.2. insignitus presaharensis Lagar, 1978 Morocco
12. irakensis, sp. nov. Iraq
13. iranicus, sp. nov. Iran
14. jordanensis, sp. nov. Jordan
15. klapperichi, sp. nov. Iran
16. lancerottensis Israelson,
(Lanzarote)
17. languidus Reiche & Saulcy, 1855 (Feronia) Israel,
? Syria
= parumstriatus Fairmaire, 1872 (Sphodrus)
Note: Except for old published data indicating Syria, no
present reliable record is known from this country.
18. lassallei, sp. nov. Iran
19. ledouxi Morvan, 1974 Iran
20. tadzhikistanus Kryzhanovskij, 1968 Tajikistan, ? Uz-
bekistan
Note: Kryzhanovskij (1968: 163) cited the locality
“Ilxxap-Kypran” [Dzharkurgan] as situated in SE
Uzbekistan. As a populated place with the same
name occurs in south Tajikistan (Khatlon Region),
the species presence in the adjacent country needs
confirmation.
21. taghizadehi Morvan, 1974 Iran
22. vanensis, sp. nov. Turkey
Note: A separate form southward from the populations
of P. vanensis may exist in the Karabet Pass, which
taxonomic status needs further study.
23. vrabeci, sp. nov. Turkey (Nemrut Dagi)
24. weiratheri Maran, 1940 Turkey

1990 Canary Islands
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