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Preface to the Proceedings of the 31th European Congress of Arachnology, Vac, Hungary,

2018 July 8-13

The Congress, covering the whole breadth of arachnology,
was organised over four days with scientific sessions and an
additional mid-congress excursion day. Hungarian arachnolo-
gists, a well forged community of professionals and amateurs,
organised the event in co-operation with the Hungarian Eco-
logical Society and the Centre for Agricultural Research of
the Hungarian Academy of Sciences.

'The host town for the Congress was Vic, which is a small
historic town located on the left bank of the Danube, 30 km
north of Budapest, making transportation quite convenient.
Because of its intact main square and surrounding historic
quarter of zig-zagging small streets the town is rightfully
called a “baroque treasure box”. Vic is a religious centre and
seat for one of the catholic archbishops. In fact, the stairs of
the main church, the Cathedral, gave the best opportunity for
the congress photo. With its promenade, water sports life and
ferry to the Szentendrei Island, town-life is strongly connec-
ted to the Danube. Vic is also the gate for the famous Danu-
be Bend, where the river takes a 180° turn to break through
between the Pilis and Bérzsony Mountains. The angle shaped
Danube Bend inspired the Congress logo, which reminded its
designer, Eva Szita, of the fractional orb web of Hyptiotes pa-
radoxus. On the logo this triangular-shaped web is framed by
the Danube — the threads meeting at Vic — with the uloborid
spider perching on the signal thread.

The Congress venue was provided by the Apor Vilmos
Catholic College, a teacher training college, located centrally
in the old town of Vic. The College had modest but very
welcoming facilities, all on-site, from auditoria to student
housing, a canteen and a lovely shaded inner yard for relaxa-
tion and coffee breaks. The organization needed quite a team.
Core organizers (Ferenc Samu chair, Csaba Szinetdr co-
chair, Tamds Sziits scientific organizer, Eva Szita and Lészl6
Mezéfi logistics, Zsolt Szabé secretary) were helped by some
20 volunteers, who did everything from I'T; to making coffee,
getting fresh fruit and pastries from the local market and ba-
kery, guided tours, documenting events and administration.

We had 133 participants from all over the world (27 coun-
tries). With the help of sponsors and mutual agreements bet-
ween societies we could give free registration and various dis-
counts to over 20 student attendants. The scientific program
(to our judgement) nicely matched the available time. There
were no parallel sessions, but no unnecessary gaps either. We
had 58 oral and 53 poster presentations, of which nearly half
was given by students. The opening ceremony, following a tra-
dition that started in Nottingham, eased the audience to the
more serious program by a brief introduction to the natural
values of the Danube Bend, followed by showing “arachnolo-
gists in their natural habitats” through the lively social photos
of Christian Komposch.

We managed to invite excellent plenary speakers, whose
themes gave the main topical anchor points to the scientific
sessions. The first day, Monday, was largely a “molecular day”,
marked by the keynote lecture of Rosa Fernandez. She sum-
marised the largest invertebrate phylogenomic analyses to
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date, done in her lab, which synergistically with comparative
transcriptomics and lineage diversification analyses aspires to
build a robust backbone for the Spider Tree of Life. A session
on spider silk joined the day’s molecular theme, spiced by a
talk on webs and soft robotics by Fritz Vollrath. A special
symposium on spider distributions, organised by Yuri Maru-
sik, closed Monday. Tuesday was more distinguished by spider
behaviour, introduced by the plenary talk of Jutta Schneider,
who reported on an impressive line of experiments concer-
ning sex specific life-history and mating strategies in Nephila.
Further themes of the day were spider feeding both at the
behavioural and at the food-web level. Spider have tales to
tell, well, actually about the tail of one of their ancestors. This
ancient peculiar spider proved to be a link between true siders
and the extinct Uraraneida. This intriguing story was told in
Thursday’s plenary talk by Paul Selden, followed up by sessi-
ons on arachnid evolutionary tricks and environmental issues.
On the closing day Christian Wirkner delivered a keynote
speech on the evolutionary morphology of chelicerates, not
just to show the diversity of research areas arachnology en-
compasses, but also to demonstrate the utility of astonishing
technical revolutions allowing virtual three-dimensional ana-
lyses of the internal anatomy of animals, especially if they join
together with the use of rigorous, theoretically based dictio-
naries. Further morphological talks were followed by ecologi-
cal sessions that included research in both above ground and
below ground habitats.

'The Congress was also rich in extracurricular activities. In
fact, so rich, that we had three early morning programs, inclu-
ding a walk on the Danube river bank flood-forest path, dra-
gon boating and an early visit to the thriving local market of
Vic. The evening programs were more in line with arachno-
logy congress traditions. We had a sightseeing tour followed
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Three-dimensional modelling in arachnology as exemplified using

Porrhomma-species (Araneae: Linyphiidae)

o vew 0 vew

Vlastimil RGzicka & Adam Ruzicka

(0 ®

doi: 10.30963/aramit5801
Abstract. Three-dimensional modelling has shown its importance in many fields, including zoological systematics. It is difficult to dis-
tinguish females of Porrhomma egeria Simon, 1884 and P. campbelli F. O. Pickard-Cambridge, 1894 according to only dorsal and ventral
views of the vulva. The same is true for the pair P. microps (Roewer, 1931) and P. profundum Dahl, 1939. A caudal view is necessary to
distinguish the vulvae of these species pairs. A 3D model combines all important views of the female genitalia (ventral, dorsal, lateral and
caudal) into a single unit.

Keywords: 3D modelling, female genitalia, Porrhomma egeria, Porrhomma campbelli, Porrhomma microps, Porrhomma profundum, spiders

Zusammenfassung. Dreidimensionale Modelle in der Arachnologie am Beispiel von Porrhomma-Arten (Araneae: Linyphiidae).
Dreidimensionale Modelle haben in vielen Bereichen eine Bedeutung, einschlief3lich der zoologischen Systematik. Die Weibchen von
Porrhomma egeria Simon, 1884 und P. campbelli F. O. Pickard-Cambridge, 1894 sind lediglich nach der dorsalen und ventralen Ansicht
der Vulva schwierig zu unterscheiden. Gleiches gilt fiir das Artenpaar P. microps (Roewer, 1931) und P. profundum Dahl, 1939. Die caudale
Ansicht ist zur Unterscheidung der Vulven dieser Artenpaare notwendig. Ein 3D-Modell vereint alle wichtigen Ansichten des weiblichen

Genitals (ventral, dorsal, lateral und caudal).

'The spider genus Porrhomma Simon, 1884 is one of the most
unpopular among arachnologists, because of the difficulty
of species identification. Differentiating species represents a
problem, particularly among females with similar genitalia.
Usually, dorsal and ventral views of the vulva are provided
(Thaler 1991); this is, however, insufficient in some cases.
Rizicka (2018) added lateral and caudal views to understand
the spatial structure of the copulatory ducts and spermathe-
cae in Porrbomma.’To comprehend the complicated structure
of copulatory ducts in Hahnia C. L. Koch, 1841, Kovblyuk
et al. (2017) used a schematic illustration of the copulatory
ducts consisting of one line, which followed the spatial course
of the ducts. We were inspired by Qing et al. (2015), who
recommended 3D models and 3D prints to visualize impor-
tant morphological characters in nematodes. Here, we (1) re-
commend the use of 3D models to describe and distinguish
female genitalia in spiders and (2) document the advantage
of 3D models in distinguishing two pairs of similar species
belonging to the genus Porrhomma.

Material and methods
Specimen preparation and study
Spiders were examined with an Olympus SZX-12 stereomi-
croscope in 80 % ethanol. The vulva was separated from the
opisthosoma using a scalpel and passed through 40 %, 20 %
ethanol and distilled water to 10 % sodium hydroxide, which
digests soft structures at room temperature. Subsequently, it
was coloured in an ethanol solution of chlorazol black (for
details see Riizicka 2018).

Further details were studied with an Olympus BX-40
compound microscope, and photographs were taken with an
Olympus C-5060 wide zoom digital camera mounted on the
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microscope. The photos were montaged using CombineZP
image stacking software. The photo was used as a background
layer in the Inkscape Vector Drawing Program, the line dra-
wing was prepared and the printed image was detailed by
hand. A 3D model was created in Blender 3D, based on the
combination of photos and line drawings. Spermathecae are
brown, copulatory ducts are blue (cf. Figs 1 and 2 with Fig. 4
in Rizicka 2018). The final model can be rotated and obser-

ved in the program from any angle.

Female genitalia

'The female genitalia usually consist of sclerotized plates, co-
pulatory ducts, spermathecae and fertilisation ducts. In Porr-
homma, copulatory ducts start with a copulatory opening in
the aperture. Behind a side loop, they continue by an ascen-
ding (in ventral view) part above the aperture wall to the me-
dian plane, closely under the integument. The spermatheca
is formed at the end of the copulatory duct. It consists of a
broader main sack with a slender appendix.

Results

Porrhomma egeria Simon, 1884 versus

Porrhomma campbelli F. O. Pickard-Cambridge, 1894

In these two species, the spermathecae are formed immedi-
ately behind the side loop under the ventral body wall, star-
ting at the midway of the ascending part of the copulatory
ducts. Appendices of P, egeria are oriented usually to the side
(see Fig. 633.3 in Thaler 1991), appendices of P campbelli are
oriented usually to the median line (see Fig. 634.3 in Thaler
1991), but not in all cases; cf. Figs 8a and 9a in Thaler (1968).
'The main sacks of these two species are hardly distinguishable
in ventral and dorsal views (Figs 1c, d; cf. also Figs 8a,b and
9a, b in Thaler 1968, and Figs 21D, F and 15D, F in Ruzicka
2018).

'The principal difference between the form of the main
sacks of these two species is visible in caudal view. In P, egeria,
the main sacks end at the base of the appendices and the axes
of their end part are convergent; i.e. they are directed towards
the centre of the opisthosoma (Fig. 1a). In P campbelli, the
main sacks reach deeper inside the opisthosoma, they are cur-
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Fig. 1: Amodel of the caudal (a,b) and dorsal (c,d) views of the vulvae. a, c. Porrhomma egeria; b, d. Porrhomma campbelli. Abbreviations: A, appendix; MS,

main sack; SL, side loop; EE=E=ES axes of the end part of the main sacks

ved around the appendices, and the axes of their end part are
divergent; i.e. they are directed oblique laterally (Fig. 1b). In
the 3D model, all these differences are clearly visible.

Porrhomma microps (Roewer, 1931) versus

Porrhomma profundum Dahl, 1939

In these two microphthalmic species, the copulatory ducts
have a broad side loop and ascending part, and the sperma-

thecae are situated deeper in the opisthosoma. All species of
the microphthalmum-group are characterised by a conspicuous
fold, which is formed in the uppermost part of the vulva
(Ruzicka 2018). Vulvae are hardly distinguishable in ventral
and dorsal views (e.g., Miller & Kratochvil 1940).

The main difference is visible in caudal view. The fold
is very conspicuous in P microps (Fig. 2a), but it is not as

tight in P, profundum (Fig. 2b). Moreover, the inner branch

Fig. 2: A model of the caudal (a, b) and dorsal (c, d) views of vulvae. a, c. Porrhomma microps; b, d. Porrhomma profundum. Abbreviations as in Fig. 1. F, fold
of the copulatory duct; EE=E=E= axes of the end part of the main sacks; ====a course of the inner part of the fold



3D models of Porrhomma vulvae

of the fold goes directly towards the median plane in P mi-
crops (Fig. 2¢), whereas it goes obliquely in P, profundum (Fig.
2d). The whole main sacks are oriented to the sides in P mi-
crops (Fig. 2¢), whereas they are oriented obliquely upwards
in P profundum (Fig. 2d). In the 3D model, all differences

are clearly visible.

Models are freely available to view on:
http://adamruzicka.cz/porrhomma/

Discussion

A 3D model combines ventral, dorsal, lateral and caudal views
and represents a good approach to understand the spatial
structure of the vulva. The accuracy of the final reconstruction
is not comparable to that using micro-computed-tomography
and serial sectioning and visualization using 3D-reconstruc-
tion software (e.g. Runge & Wirkner 2016). 3D modelling is
not meant to provide a completely realistic image, rather to
present morphological aspects in a more comprehensible way.
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Catalogue of the pseudoscorpions (Pseudoscorpiones) in Frantisek Miller’s
collection (Department of Zoology, National Museum, Prague)

Frantisek Stahlavsky & Petr Dolejs

(0@

doi: 10.30963/aramit5807

Abstract. The present catalogue lists data for a total of 176 specimens belonging to 18 species in the pseudoscorpion collection of
the Czech arachnologist Frantisek Miller (1902-1983), housed in the National Museum in Prague. The material was collected during
1940-1976 in the modern-day Czech Republic and Slovakia. For these two countries, especially noteworthy items are species such as
Mesochelifer ressli, Rhacochelifer euboicus, Neobisium brevidigitatum and Neobisium cf. jugorum.

Keywords: Arachnological collection, Bohemia, faunistics, historical records, Moravia, Slovakia

Zusammenfassung. Katalog der Pseudoskorpione (Pseudoscorpiones) in FrantiSek Millers Sammlung (Abteilung fiir Zoologie,
Nationalmuseum Prag). Im vorliegenden Katalog werden Daten von 176 Exemplaren aus 18 Arten aus der Pseudoskorpion-Sammlung
des tschechischen Arachnologen Frantisek Miller (1902-1983) aus dem Nationalmuseum in Prag aufgelistet. Das Material wurde im
Zeitraum 1940-1976 in den heutigen Landern Tschechische Republik und Slowakei gesammelt. Fiir diese beiden Lander sind die Nach-
weise folgender Arten besonders bemerkenswert: Mesochelifer ressli, Rhacochelifer euboicus, Neobisium brevidigitatum und Neobisium cf.

jugorum.

Professor RNDr.
Frantisek Miller,
DrSc. (Fig. 1) was
born in Krocehlavy
near Kladno on 27
January 1902. After
graduating at the Fac-
ulty of Science of the
Charles  University
in Prague, he started
to teach at secondary
schools in the Slovak
towns of Stubnianske
(today  Turcianske)
Teplice (1929) and
Zilina (1939), and in
the Czech town of
Jindfichav ~ Hradec
(1939). He became
director of the sec-
ondary school in the small Czech town of Sobéslav during
the Second World War. In 1947, he obtained his habilitation
at the University of Agriculture in Brno and worked there
until his death on 14 January 1983 (Buchar 1997).

During his fruitful life (65 published papers), Miller pri-
marily studied spiders of the family Linyphiidae (Buchar
1997). As formalin pitfall traps and sieving belong to the

most important collecting methods in arachnology, Miller’s

Fig. 1: Prof. RNDr. Frantisek Miller, DrSc.
(1902-1983) (personal archive of Jan Buchar)

material also contains other soil or epigean invertebrates, in-
cluding pseudoscorpions. The majority of the material was
collected in the surroundings of Miller’s places of work. His
large private collection was purchased by the National Muse-
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um in Prague, Czech Republic, from Miller’s widow, Jarmila
Millerovd, in 1983 and deposited in the Department of Zoo-
logy of this Museum under accession numbers 100/83 and
103/83 (e.g., Kiirka 1994, Dolej§ & Kiirka 2013, Kocourek &
Dolejs 2016, Dolejs & Tuf in press). Beside spiders, the col-
lection also contained unsorted material of other invertebrates
obtained together with spiders: harvestmen, pseudoscorpions,
mites, centipedes, millipedes, isopods, etc. In this paper, we
present a review of the pseudoscorpions (Pseudoscorpiones)
found in the Miller’s collection. It contains 176 specimens, re-
presenting 18 species in five families. The collection contains
historical records of particular value for faunistic purposes
(Krajcovicovd et al. 2017).

'The pseudoscorpion collection of the National Museum
contains specimens preserved in ethanol, as well as some dry
specimens. Most of the spirit material was collected by the
former curator, Dr. Antonin Kurka, from the Czech Republic
and during inventory research in the newly established Brdy
Protected Landscape Area (Just et al. 2018). Further recent
material was collected during expeditions of the Department
of Entomology to the Dominican Republic, New Zealand,
Puerto Rico and South Africa. The historical material (dry
specimens and a few spirit specimens) comes from various
destinations: besides the former Czechoslovakia (including
the southwestern part of modern Ukraine), these include the
Balkan Peninsula, Brazil, Italy and Mexico. Miller’s collection
is thus an important part of the pseudoscorpion collection of
the National Museum.

Material and methods

All pseudoscorpion specimens are maintained in 80% etha-
nol. Almost all of them (with the exceptions of Rbacochelifer
euboicus) were sexed and identified by the first author, using
Christophoryovi at al. (2011). Families are sorted systemati-
cally; genera and species are sorted alphabetically according
to nomenclature used in Harvey (2013).

'The data are arranged as follows: locality — (number of
mapping grid square) — date of collection — number and sex
of specimens — (inventory number).

'The present administrative divisions of Europe are used.

Within the Czech Republic, the historical regions of Bohe-
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Fig. 2: Map of localities where Miller collected pseudoscorpions

mia and Moravia are recognized following Kment (2009).
'The geographic position of localities (Fig. 2) is given by grid
squares after Buchar (1982) and, in the case of Czech settle-
ments, after Pruner & Mika (1996).

Images of selected specimens were made using an Olym-
pus SZX12 stereomicroscope equipped with an Olympus
E-510 or DP70 camera, and processed using the Quick-
PHOTO MICRO 2.3 (Promicra) software including the
module Deep Focus 3.2.

Abbreviations:
D = deutonymph, P = protonymph, T' = tritonymph.

Systematic list

Chthoniidae Daday, 1889

Chthonius heterodactylus Tomosvary, 1883
No collecting data: 1 ¢ (P6d-342/2006).

Ephippiochthonius tetrachelatus (Preyssler, 1790) (Fig. 3)
SLOVAKIA: Stdrovo (8278), 10. Jun. 1956, 1 @ (P6A 6816).

Neobisiidae Chamberlin, 1930
Neobisium brevidigitatum (Beier, 1928) (Fig. 4)
SLOVAKIA: Vysoké Tatry Mts., Aug.,2 83,1 % (P6A 6817).

Neobisium carcinoides (Hermann, 1804)

CZECH REPUBLIC: Bohemia: Kvilda, at base of Betula sp.
(6947), 6. Oct. 1960, 3 33, 2 22 (P6A 6818); Moravia: Pilava
(7165-7266), 10. May 1956, 1 8 (P6A 6819); Pavlov (7165-
7166), Aug. 1948, 1 8 (P6A 6820); Rejviz (5769),1 3,1 %, 4
TT (P6A 6846); Skiitek Peatbog (6068), 2 92 (P6A 6847).
SLOVAKIA: Bratislava (7868),1 %, 1 T (P6A 6821); Vysoké
Tatry Mts., Aug., 14 33 (P6A 6822).

No collecting data: 1 3, 5 2 (P6d-342/2006).

0.2 mm

Fig. 3: Ephippiochthonius tetrachelatus, female (P6A 6816)

0.5mm

Fig. 4: Neobisium brevidigitatum, female (P6A 6817)
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Neobisium carpaticum Beier, 1935
SLOVAKIA: Mali Fatra Mts. (7868), Aug. 1948,2 33,2 ¥2
(P6A 6823).

Neobisium crassifemoratum (Beier, 1928)
No collecting data: 1 8, 2 22 (P6d-342/2006).

Neobisium erythrodactylum (L. Koch, 1873)

CZECH REPUBLIC: Moravia: Jesenik (5769),Jun.,13,1 %
(P6A 6824); Jinosovice Rock, in grass at forest margin (6862),
13.Sep. 1940,2 33,1 2,1 D (P6A 6825); Palava (7165-7266),
5.May 1956,1 ? (P6A 6826),10. May 1956,1 % (P6A 6827);
Rejviz (5769),11 33,8 29,3 TT (P6A 68483).

SLOVAKIA: Bansk4 Stiavnica, on Abies sp. (7579),Jun. 1956,
12 (P6A 6828); Beluj (7679), 25. Mar. 1955, 1 T, leg. Patocka
(P6A 6829); Turie (6878), Aug., 1 ? (P6A 6830).

Neobisium fuscimanum (C. L. Koch, 1843)

CZECH REPUBLIC: Bohemia: Pernek (7249), 30. Jul.
1956, 1 3, 2 92 (P6A 6831); Moravia: Pavlov (7165-7166),
Aug. 1948, 1 2 (P6A 6832); Skiitek (6068),1 & (P6A 6849).
No collecting data: 1 ¢ (P6d-342/2006).

Neobisium cf. jugorum (L. Koch, 1873) (Figs 5-10)
SLOVAKIA: Modré pleso Lake, 2200 m a.s.l. (6887), 12.
Apr. 1948, 3 83, 1 ? (P6A 6833); unknown, 4 99 (P6d-
342/2006).

0.5 mm

Fig. 6: Neobisium cf. jugorum, male (P6A 6833)

Figs 7-10: Epistomes of Neobisium cf. jugorum (P6A 6833), female (7) and
males (8-10)

Neobisium sylvaticum (C. L. Koch, 1835)

CZECH REPUBLIC: Bohemia: Blata, 3. Apr. 1948, 1
? (P6A 6834); Jindfichtv Hradec (6855-6856), 1 @ (P6A
6835); Ricky (6764), Oct., 13 (P6A 6836); Moravia: Bobrava
Valley (6865), 30. Sep., 1 & (P6A 6837); Jeseniky Mts., Jul.
1956,1 3,1 2 (P6A 6838); Pouzdfany (7065), 15. Oct. 1966,
13 92 (P6A 6839); Skiitek Peatbog (6068), 1 T (P6A 6840);
Unknown: Racice, Nov., 6 33, 2 92 (P6A 6841).
SLOVAKIA: Vritky (6879),1X, 1 ? (P6A 6842).

No collecting data: 5 33, 6 99,3 TT (P6d-342/2006).

Cheliferidae Risso, 1827

Chelifer cancroides (Linnaeus, 1758)

CZECH REPUBLIC: Moravia: Brno, in house, 19. Dec.
1964,1 2 (P6A 6843); Mohelno (6863), Jun. 1940, 1 2 (P6A
6803); Serak Mt. (5868), 5. Aug. 1946,1 2 (P6A 6804).
Unknown: locality H-138/65,1 T (P6A 6805).

No collecting data: 3 33, 2 22 (P6d-342/2006).

Dactylochelifer latreillii (Leach, 1817)

CZECH REPUBLIC: Moravia: Lednice (7266), 10. Jul.
1958,1 2 (P6A 6806).

SLOVAKIA: Bratislava, nest of Turdus merula (7868), 11.
May 1961, 1 3,1 D (P6A 6807), 1 ? (P6A 6808); Domica
(7588), 10. May, 1 & (P6A 6809).
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Unknown: locality H-173/65, 2 33 (P6A 6810).
No collecting data: 1 ¢ (P6d-342/2006).

Mesochelifer ressli Mahnert, 1981 (Fig. 11)
CZECH REPUBLIC: Moravia: Mohelno (6863), 10. Jul.
1958,1 2 (P6A 6844).

Rhacochelifer euboicus Mahnert, 1977 (det. K. Kraj¢ovicova)

SLOVAKIA: Klak, on Abies sp. (7477), May 1957, 3 $2 (P6A
6386), in forest, 25. Mar. 1958,12 38,8 92,1 P, 3 TT (P6A
6387); Richnava, on Abies sp. (7091), 30. Jul. 1959, 5 383, 2
22 (P6A 6388); Banska Stiavnica (7579), 13. May , 2 43, 1
? (P6A 6389). These records were previously published by
Krajcovicovi et al. (2017).

Chernetidae Menge, 1855

Chernes hahnii (C. L. Koch, 1839)

CZECH REPUBLIC: Moravia: Bilovice, on Platanus sp.,
20. May , 4 338, 1 ? (P6A 6812); Bobrava Valley (6865), 4.
May , 1 3 (P6A 6845); Lednice (7266), 1. Jun.,333,1%,1T
(P6A 6813).

Chernes similis (Beier, 1932) (Fig. 12)
SLOVAKIA: Domica (7588), 10. May, 1 8 (P6A 6811).

Lamprochernes nodosus (Schrank, 1803)

CZECH REPUBLIC: Bohemia: Novy Bydzov, in a flat
(5758), 4. Oct. 1976, 1 ? (P6A 6814); Sobéslav (6754), Apr.
1946, 3 92 (P6A 6815).

Atemnidae Kishida, 1929
Atemnus politus (E. Simon, 1878) (Fig. 13)
SLOVAKIA: Stirovo (8278), 10. Jun. 1956, 1 @ (P6A 6802).

Discussion

'The material of pseudoscorpions from the collection of Prof.
Miller forms a significant part of this order housed in the
National Museum in Prague. Given that the main collecting
methods used were formalin pitfall traps and sieving, it is not
surprising that half of Miller’s samples contain representatives
of the family Neobisiidae, which are closely associated with
the soil. This material includes the species Neobisium carcino-
ides, which is one of the most widespread European species
(Harvey 2013) and one of the most abundant pseudoscor-
pions inhabiting leaf litter in Central Europe (e.g. Christo-
phoryovi et al. 2007, St’éhlavsky & Chytil 2013, Muster &
Blick 2015). Among the other neobisiid species in Miller’s
collection are Neobisium erythrodactylum, Neobisium fuscima-
num and Neobisium sylvaticum, from several localities. The-
se species have been mentioned in many faunistic papers on
the Czech Republic and Slovakia (see Christophoryovi et al.
2012) and they seem to be typical for the leaf litter in Central
Europe. The most interesting material of the genus Neobisi-
um in the collection is that of the species N. brevidigitatum
and N. cf. jugorum. Neobisium brevidigitatum was described
from Romania (Beier 1928) and later recorded from Georgia,
Poland and Slovakia (see Harvey 2013). Although detailed
collecting information is lacking for the material from the
High Tatra Mountains, it confirms the presence of this spe-
cies in the Western Carpathians, which was previously menti-

oned only from Great Fatra (Krumpal 1980) and, with doubt,

Fig. 12: Chernes similis, male (P6A 6811)

0.5 mm

Fig. 13: Atemnus politus, female (P6A 6802)

from the Pienin Mountains (Rafalski 1967). The specimens
of N. cf. jugorum from Modré pleso Lake in the High Tatra
Mountains provide an additional record of this species from
the Carpathians that was already recorded by Verner (1960)
from these mountains. However, Miller’s specimens from one
locality show variability in the shape and size of the epistome
from none in the female to sharp pronounced in some males
(see Figs 7-10). All other characteristics correspond to the
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teatures typical to V. jugorum (e.g. Beier 1963). The fauna of
the family Neobisiidae is still not well known from the Car-
pathian region and preliminary cytogenetic results indicate
existence of additional taxa in this region (e.g. St’éhlavsky et
al. 2012). The pronounced difference in the epistomes be-
tween males and females is not mentioned in this species and
we cannot exclude the possibility that Miller’s material repre-
sents in fact a new species with distinct sexual dimorphism.

Miller collected several pseudoscorpion species a long
time before the final published records for the Czech or Slo-
vak Republics. For example, his collection of Atemnus politus
(Atemnidae) in 1956, close to Stirovo, predates that of the
female collected in 1974 in the same area that served to es-
tablish the presence of this species in Slovakia (Krumpalova
& Krumpidl 1993). Miller’s specimens of Rbacochelifer euboicus
(Cheliferidae) were also the first to be collected in Slovakia
and his abundant material enabled the description of the va-
riability of morphological characteristics (Krajéovicovd et al.
2017) from populations situated at the northern limit of its
distribution (Hernandez-Corral et al. 2018). Among the rare
species (in the Czech Republic and Slovakia) in the Miller’s
collection belongs also Mesochelifer resshi, a species usually
found under the bark of the trees (e.g. St’zihlavsky & Chytil
2013).

It is evident that Miller’s collection includes valuable
material and provides important historical records for pseu-

doscorpions in the Czech Republic and Slovakia.
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