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ABSTRACT. We describe two new species of the
genus Euscorpius from Euboea Island, Greece: E. birulai sp.n. (Agia Triada Cave) and E. mylonasi sp.n.
(Mt. Dirfi). The cave species E. birulai sp.n. is morphologically close to E. koschewnikowi Birula, 1900
from Mt. Athos, Greece. Species-level divergence of
E. mylonasi sp.n. is also confirmed by multiple DNA
markers. According to DNA data, an undescribed population from the nearby Skyros Island is closely related
to E. mylonasi sp.n.
ÐÅÇÞÌÅ. Îïèñàíû äâà íîâûõ âèäà ðîäà Euscorpius ñ îñòðîâà Ýâáåÿ, Ãðåöèÿ: E. birulai sp.n. (ïåùåðà Àãèà Òðèàäà) è E. mylonasi sp.n. (ãîðû Äèðôè).
Ïåùåðíûé âèä E. birulai sp.n. áëèçîê ê E. koschewnikowi Birula, 1900 ñ ãîðû Àôîí, Ãðåöèÿ. Äèâåðãåíöèÿ íà óðîâíå âèäà äëÿ mylonasi sp.n. ïîäòâåðæäåíà
íåñêîëüêèìè ÄÍÊ-ìàðêåðàìè. Ñîãëàñíî äàííûì
ÄÍÊ, íåîïèñàííàÿ ïîïóëÿöèÿ ñ ñîñåäíåãî îñòðîâà
Ñêèðîñ áëèçêà ê E. mylonasi sp.n.

Introduction
The taxonomy of the widespread Mediterranean
genus Euscorpius Thorell, 1876 (Euscorpiidae) is insufficiently studied. In Greece total number of confirmed species of the genus was recently raised to 12:
E. avcii Tropea, Yaðmur, Koç, Yesilyurt et Rossi, 2012;
E. candiota Birula, 1903; E. corcyraeus Tropea et
Rossi, 2012; E. erymanthius Tropea, Fet, Parmakelis,

Kotsakiozi et Stathi, 2013; E. hadzii Di Caporiacco,
1950; E. italicus (Herbst, 1800); E. koschewnikowi
Birula, 1900; E. kritscheri Fet, Soleglad, Parmakelis,
Kotsakiozi et Stathi, 2013; E. naupliensis (C.L. Koch,
1837); E. ossae Di Caporiacco, 1950; E. scaber Birula,
1900; and E. sicanus (C.L. Koch, 1837)) [Fet et al.,
2013a]. Our data [Parmakelis et al., 2013; unpublished
data] indicate that a number of undescribed specieslevel forms of Euscorpius, including island endemics,
are also present in Greece.
As a part of an ongoing revisionary study, we describe here two new species from the second largest
(after Crete) Greek island of Euboea (Gr. Åýâïéá, also
spelled Evvoia, Evvia, Evia, or Euboia) in the western
Aegean Sea. Euscorpius populations from Euboea were
listed under E. carpathicus in the recent literature
[Kinzelbach, 1975; Kritscher, 1993; Stathi & Mylonas,
2001] but specimens from this island were never analyzed. Validity of E. mylonasi sp.n. described herein
from Euboea was supported by our molecular (DNA)
phylogenetic study of Euscorpius populations across
Greece [Parmakelis et al., 2013]. In addition, we discuss an undescribed Euscorpius population from a nearby Skyros Island, which, according to DNA data, is
closely related to E. mylonasi sp.n.

Material and methods
All DNA work was performed in the University
of Athens by P.K. and A.P. For details on molecular
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and phylogenetic analysis, see Parmakelis et al.
[2013].
The specimens examined are preserved in the following collections: MCSNG  Museo Civico di Storia Naturale Giacomo Doria, Genoa, Italy; MRSN 
Museo Regionale di Scienze Naturali di Torino, Torino, Italy; NHMC  Natural History Museum of
Crete, University of Crete, Heraklion, Crete, Greece;
NHMW  Naturhistorisches Museum Wien, Vienna,
Austria; NMNHS  National Museum of Natural History, Sofia, Bulgaria; PMGPC  personal collection
of Pier Mauro Giachino, Torino, Italy; ZMHB  Museum für Naturkunde, Humboldt-Universität zu Berlin,
Germany). Nomenclature for reporting DNA sequences from type (geneseq-2) and non-type (geneseq3) specimens follows Chakrabarty et al. [2013].

Results
Genus Euscorpius Thorell, 1876
Subgenus incertae sedis
Euscorpius birulai Fet, Soleglad, Parmakelis, Kotsakiozi et Stathi, sp.n.
Figs 216; Tables 12.
TYPE MATERIAL: Holotype , GREECE, Central Greece:
Euboea Island, Karistos, Agia Triada Cave, 38°02¢35.24²N, 24°
25¢06.13²E, 200 m, 2 January 2003, leg. P. Beron (NMNHS 266).
Paratypes: same label as holotype, 1 , 2  subad., 1  im., 3
 im. (NMNHS 266); same locality, 9 June 2002, leg. P.M.
Giachino & D. Vailati, 2  (MHNSG, PMGC Sc61).

DIAGNOSIS. A brown, slender, medium-sized species (3240 mm for adult males). Pectinal teeth 7 in
males, patellar trichobothria et = 5-6 (6) and v = 8;
est2est4 form a straight line. Median indentation present
on carapace anterior edge; dorsal patellar spur (DPS)
considerably long and sharp, providing a DPS ratio of
1.0; all metasomal segments are longer than wide in
adult males; metasomal ventromedian carina is absent
on all segments.
ETYMOLOGY. The species name is a patronym
honoring Dr. Alexei Andreevich Byalynitskyi-Birula
(18641937), a famous Russian zoologist, prominent
polar researcher, and one of the greatest scorpion systematists of all times [see e.g. Birula, 1900, 1917a, b].
Birula was a Director of the Zoological Institute in
Leningrad (ZISP; former Imperial Zoological Museum, now Zoological Institute, Russian Academy of
Sciences, St. Petersburg, Russia) when he was demoted in 1929, arrested in 1930 and sent to concentration
camps for three years. His scorpion collection remains
largely intact in ZISP.
DISTRIBUTION. Known only from Agia Triada
Cave, Karistos, Euboea Island, Greece. See map in
Fig. 1.
DESCRIPTION. Male. The following description
is based primarily on the holotype male from Agia
Triada Cave, Karistos, Euboea Island, Greece, with

additional information derived from a paratype male.
Measurements of the holotype and paratype males are
presented in Table 1. See Fig. 2 for dorsal and ventral
views of the male holotype.
Coloration. Carapace and pedipalps dark brown;
tergites, metasoma, telson, legs sternites, and chelicerae brown; leg coxae and sternum dark brown; genital
operculum, pectines, basal piece, and yellow. No patterns present.
Carapace (Figs 314, paratype males). Anterior
edge with a median indentation; smooth and lustrous,
lacking any indication of carinae. Two lateral eyes.
Median eyes and tubercle small in size, positioned
anterior of middle with the following length and width
ratios: 0.403 (anterior edge to medium tubercle middle
/ carapace length) and 0.145 (width of median tubercle
including eyes / width of carapace at that point).
Mesosoma. Tergites IVII essentially smooth; tergite VII lacking lateral and median carinal pairs. Sternites IIIVII smooth and lustrous; VII lacking lateral and
median carinae. Stigmata very small, narrow elliptical.
Metasoma (Fig. 9). Segment I longer than wide in
ratio 1.028. Segments IIV: dorsal, dorsolateral, and
lateral carinae are obsolete; ventrolateral carinae obsolete on III, vestigially present and smooth on IIIIV;
single ventromedian carina obsolete. Segment V: dorsolateral and lateral carinae obsolete, ventrolateral vestigially present and smooth, and ventromedian carinae
obsolete. Anal arch with approximately 16 small pigmented granules. Intercarinal areas smooth.
Telson (Fig. 6). Vesicle swollen and elongated, with
short highly curved aculeus. Vesicle essentially void of
granules, very lustrous. Vesicular tabs smooth.
Pectines (Fig. 7). Medium-developed segments
exhibiting length / width ratio 1.974 (length taken at
anterior lamellae / width at widest point including teeth).
Sclerite construction complex, three anterior lamellae
and four middle lamella; fulcra of medium development. Teeth number 7/7. Sensory areas developed along
distal aspect on all teeth, including basal tooth. Basal
piece large, with subtle shallow indentation along anterior edge, length / width ratio 0.457.
Chelicerae (Fig. 8). Movable finger dorsal edge
with two small subdistal (sd) denticles; ventral edge
smooth; serrula not visible. Ventral distal denticle (vd)
conspicuously longer than dorsal (dd). Fixed finger
with four denticles, median (m) and basal (b) denticles
conjoined on common trunk; no ventral accessory denticles present.
Pedipalps (Figs 1011, paratype male Figs 12, 15).
Well-developed chelae, moderately carinated, strong
scalloping on chelal fingers. Femur: Dorsointernal and
ventrointernal carinae heavily serrated, dorsoexternal
lightly serrated, and ventroexternal rounded with scattered granulation, heaviest at base. Dorsal surface covered with small granules proximally, ventral surface
scattered with small granules, internal and external surfaces rough with a row of serrated granules. Patella:
Dorsointernal and ventrointernal carinae heavily crenu-
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Fig. 1. Map showing type localities and known distribution of Euscorpius mylonasi sp.n. (circle icons), E. birulai sp.n. (square icon),
and a population of Euscorpius cf. mylonasi from Skyros Island (star icons). Type localities are marked with +. Map on bottom shows
detail of the species type localities and distribution. Map on top shows a larger portion of Greece proper with the detailed map indicated
by a yellow box.
Ðèñ. 1. Êàðòà òèïîâûõ ìåñòîíàõîæäåíèé è ðàñïðîñòðàíåíèÿ Euscorpius mylonasi sp.n. (êðóã) è E. birulai sp.n. (êâàäðàò) íà
îñòðîâå Ýâáåÿ, è ðàñïðîñòðàíåíèå Euscorpius cf. mylonasi ñ î. Ñêèðîñ (çâåçäî÷êà). Òèïîâûå ìåñòîíàõîæäåíèÿ îáîçíà÷åíû çíàêîì
+. Íà âðåçêå  ïîäðîáíàÿ êàðòà ðàñïðîñòðàíåíèÿ.

lated, dorsoexternal irregularly granulate, ventroexternal moderately crenulated, and exteromedian carina
developed lined with medium sized granules. Dorsal
and ventral surfaces smooth; external rough; internal
surface smooth with well-developed, long and pointed
DPS and near obsolete VPS (single small granule).
Chelal carinae: comply with the 10-carinae configuration. Digital (D1) carina strong, slight traces of lowprofile granulation; sub-digital (D2) essentially obso-

lete, represented by one granule; dorsosecondary (D3)
near obsolete, area quite flat, presented by one large
basal granule; dorsomarginal (D4) rounded, with medium-sized granules; dorsointernal (D5) highly rounded
and covered with granules; ventroexternal (V1) strong,
evenly granulated, curving to external condyle of movable finger; ventromedian (V2) obsolete; ventrointernal (V3) rounded with scattered granulation; external
(E) irregularly developed with scattered granulation on
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Table 1. Morphometrics (mm) of Euscorpius mylonasi sp.n. and E. birulai sp.n.
Òàáëèöà 1. Èçìåðåíèÿ (ìì) of Euscorpius mylonasi sp.n. è E. birulai sp.n. .

Euscorpius mylonasi

Agia Triada Cave,
Karistos,
Euboea Island,
Greece
Male
Male
Holotype
Paratype
31.55
38.95
4.75
5.70
8.65
13.50
13.00
14.30

Male
Holotype
30.80
4.30
11.65
10.95

Female
Paratype
25.95
3.50
11.00
8.35

Agios Andreas
islet, Euboea
Island,
Greece
Male
Paratype
28.20
3.65
10.10
10.45

1.40/1.60

1.10/1.40

1.30/1.30

1.85/1.80

1.65/1.55

1.65/1.40

1.30/1.20

1.60/1.20

2.15/1.45

2.05/1.40

1.90/1.40

1.45/1.15

1.80/1.15

2.50/1.40

2.25/1.35

2.20/1.30

1.70/1.10

2.25/1.10

2.80/1.30

2.75/1.20

3.80/130

2.80/1.05

3.50/1.10

5.00/1.40

4.30/1.30

3.90
3.25
1.65/1.60
0.65
14.50

3.10
2.25
1.20/0.95
0.85
12.10

4.00
3.15
1.35/1.60
0.85
13.65

5.45
4.30
2.25/2.40
1.15
21.50

5.15
4.00
1.95/2.05
1.15
18.85

3.50/1.40

3.00/1.25

3.35/1.25

5.40/1.85

4.80/1.50

3.65/1.45
0.40
7.35
4.00
2.70/3.25
3.30
4.50

3.15/1.20
0.45
5.95
3.25
2.10/2.25
2.60
3.25

3.35/1.30
0.45
6.95
3.55
2.50/2.75
2.85
3.90

5.30/1.60
1.10
10.80
5.80
3.25/3.45
4.30
5.65

4.75/1.45
0.95
9.30
4.65
2.80/2.90
4.00
5.20

1.35/1.40

1.15/1.30

1.40/1.50

1.60/1.50

1.35/1.30

8/8
5/6

8/7
5/4

8/8
6/5

7/7
4/4

7/7
4/4

Mt. Dirfi,
Euboea Island, Greece

Total length
Carapace length
Mesosoma length
Metasoma length
Segment I
length/width
Segment II
length/width
Segment III
length/width
Segment IV
length/width
Segment V
length/width
Telson length
Vesicle length
width/depth
Aculeus length
Pedipalp length
Femur
length/width
Patella
length/width*
DPS height**
Chela length
Palm length
width/depth
Fixed finger length
Movable finger length
Sternum
length/width
Pectines
teeth
middle lamellae

Euscorpius birulai

*Patella width is the widest distance between the dorsointernal and externomedial carinae.
** DPS height is from tip of spine to dorsointernal carina centered.
*Øèðèíà ïàòåëëû èçìåðÿåòñÿ êàê ìàêñèìàëüíîå ðàññòîÿíèå ìåæäó âíóòðåííèì äîðçàëüíûì è âíåøíèì ìåäèàëüíûì êèëÿìè.
**Âûñîòà äîðçàëüíîãî øèïà ïàòåëëû (DPS) èçìåðÿåòñÿ îò êîí÷èêà øèïà äî âíóòðåííåãî äîðçàëüíîãî êèëÿ

mid-distal area. Chelal finger dentition: Median denticle (MD) row groups in straight line; 6/6 IDs fixed
finger and 7/7 on movable finger; 6/6 ODs on fixed
and movable fingers; 4/4 and 5/5 IADs on fixed and
movable fingers, respectively. Trichobothrial patterns
(Fig. 15, paratype male): Type C, neobothriotaxic: chela
ventral = 4/4; patellar eb = 4/4, eba =4/4, esb = 2/2, em =
4/4, est = 4/4, et = 6/6; patellar ventral = 8/8; est2est4
form a straight line.
Legs (Fig. 13, male paratype). Both pedal spurs
present on all legs, lacking spinelets; tibial spurs absent.
Tarsus with single row of spinules on ventral surface,

terminating distally with two essentially adjacent spinules.
Unguicular spine well-developed and pointed.
Hemispermatophore (Fig. 16, male paratype). Right
hemispermatophore is 5.60 mm in length, trunk 2.24,
and lamina 3.36. Well-developed truncal flexure. Lamina with a conspicuous basal constriction, terminus
tapered and curving towards the exteroventral surface.
Median projection with both primary and secondary
acuminate processes. The basal and auxiliary lobes and
spur are present on the primary acuminate process. The
internal projection crown exhibits fourteen irregularly
sized tines.
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Fig. 2. Euscorpius birulai
sp.n., Agia Triada Cave, Karistos, Euboea Island. Male holotype, dorsal and ventral views.
Ðèñ. 2. Euscorpius birulai
sp.n., ïåùåðà Àãèà Òðèàäà, Êàðèñòîñ, Ýâáåÿ, Ãðåöèÿ. Ñàìåö,
ãîëîòèï; äîðçàëüíûé è âåíòðàëüíûé àñïåêòû.

Table 2. Morphometric comparisons between Euscorpius birulai sp.n. and E. koschewnikowi based on dominant morphometrics and their Mean Value Differences (MVD).
Òàáëèöà 2. Ìîðôîìåòðè÷åñêîå ñðàâíåíèå Euscorpius birulai sp.n. è E. koschewnikowi, îñíîâàííîå íà äîìèíàíòíûõ
ìîðôîìåòðè÷åñêèõ çíà÷åíèÿõ è èõ ñðåäíåì êîýôôèöèåíòå ðàçëè÷èÿ (MVD).

Tel_W/Meta1_L

E. birulai (n = 2) 
(mean)
1.199

Tel_W/Meta2_L

0.999

0.750

Tel_D/ Meta1 _L

1.270

0.975

Tel_D/ Meta2_L

0.058

0.812

Che_L/ Meta1 _L

5.737

4.450

Che_L/ Meta2_L

4.780

3.708

MovF_L/ Meta1_L

3.103

2.375

MovF_L/ Meta2 _L

2.582

1.979

E. koschewnikowi (n = 1)
(mean)
0.900



MVD

, 33.2 %
, 33.2 %
, 30.2 %
, 30.2 %
, 28.9 %
, 28.9 %
, 30.6 %
, 30.5 %

Tel_W  telson width, Tel_D  telson depth, Che_L  chela length, MovF_L  movable finger length, Meta1_L  metasomal
segment I length, Meta2_L  metasomal segment II length.
Tel_W  øèðèíà òåëüñîíà, Tel_D  âûñîòà òåëüñîíà, Che_L  äëèíà êëåøíè, MovF_L  äëèíà ïîäâèæíîãî ïàëüöà,
Meta1_L  äëèíà I ñåãìåíòà ìåòàñîìû, Meta2_L  äëèíà II ñåãìåíòà ìåòàñîìû.
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Figs 313. Euscorpius birulai sp.n. Agia Triada Cave, Karistos, Euboea Island, Greece, male holotype (311), male paratype (1213):
3  carapace; 4  median eyes; 5  lateral eyes; 6  telson, lateral and ventral views; 7  sternopectinal area; 8  chelicera, dorsal
view; 9  metasomal segments IVV, ventral view; 10  movable finger dentition; 11  patella, dorsal view; 12  chela, external view;
13  left leg III tarsus, ventral view.
Ðèñ. 313. Euscorpius birulai sp.n., ïåùåðà Àãèà Òðèàäà, Êàðèñòîñ, Ýâáåÿ, Ãðåöèÿ, ñàìåö, ãîëîòèï (311), ñàìåö, ïàðàòèï (12
13): 3  ãîëîâîãðóäü; 4  ìåäèàëüíûå ãëàçà; 5  ëàòåðàëüíûå ãëàçà; 6  òåëüñîí, ëàòåðàëüíûé è âåíòðàëüíûé àñïåêòû; 7 
ñòåðíóì è ãðåáíåâèäíûå îðãàíû; 8  õåëèöåðà, äîðçàëüíûé àñïåêò; 9  IVV ñåãìåíòû ìåòàñîìû, âåíòðàëüíûé àñïåêò; 10 
çóá÷èêè íà ëåçâèè ïîäâèæíîãî ïàëüöà; 11  ïàòåëëà, äîðçàëüíûé àñïåêò; 12  êëåøíÿ, âíåøíèé àñïåêò; 13  òàðçóñ íîãè III,
âåíòðàëüíûé àñïåêò.
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Fig. 14. Euscorpius birulai sp.n., male paratypes, Agia Triada Cave, Karistos, Euboea Island, Greece, showing the anterior median
indentation of the carapace. Compare to the male holotype in Fig. 3. Top. Adult. Bottom. Two subadults.
Ðèñ. 14. Euscorpius birulai sp.n., ñàìöû, ïàðàòèïû, ïåùåðà Àãèà Òðèàäà, Êàðèñòîñ, Ýâáåÿ, Ãðåöèÿ, Ïåðåäíèé ìåäèàëüíûé
âûðåç íà ãîëîâîãðóäè. Ñð. ñ ñàìöîì (ãîëîòèï) íà Ðèñ. 3. Íàâåðõó, âçðîñëûé ñàìåö; âíèçó, äâà ñóáàäóëüòíûõ ñàìöà.

Fig. 15. Euscorpius birulai sp.n., male paratype, Agia Triada Cave, Karistos, Euboea Island, Greece. Trichobothrial pattern.
Ðèñ. 15. Euscorpius birulai sp.n., ñàìåö, ïàðàòèï, ïåùåðà Àãèà Òðèàäà, Êàðèñòîñ, Ýâáåÿ, Ãðåöèÿ. Ðàñïîëîæåíèå òðèõîáîòðèé.
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Fig. 16. Euscorpius birulai sp.n., male paratype, Agia Triada Cave, Karistos, Euboea Island, Greece. Right hemispermatophore
(photographed submerged in alcohol). Top. Complete structure, external, dorsal, and ventral views. Bottom. Median area close-ups,
exterodorsal, dorsal, interodorsal, and ventral views. Dotted arrows indicate primary acuminate process and solid arrows indicate
secondary acuminate process. Note, the interodorsal perspective shows the primary acuminate process in full view delineating the basal
lobe (bl), auxiliary lobe (al), and spur (sp). Center. Close-up of internal projection crown showing fourteen irregular sized tines.
Ðèñ. 16. Euscorpius birulai sp.n., ñàìåö, ïàðàòèï, ïåùåðà Àãèà Òðèàäà, Êàðèñòîñ, Ýâáåÿ, Ãðåöèÿ. Ïðàâûé ãåìèñïåðìàòîôîð (â
ñïèðòó). Ââåðõó, îáùèé âèä: âíåøíèé, äîðçàëüíûé è âåíòðàëüíûé àñïåêòû. Âíèçó, ìåäèàëüíàÿ îáëàñòü, âíóòðåííå-äîðçàëüíûé,
äîðçàëüíûé, âíåøíå-äîðçàëüíûé âåíòðàëüíûé àñïåêòû. Ïóíêòèðíûå ñòðåëêè óêàçûâàþò íà ïåðâè÷íûé çàîñòðåííûé îòðîñòîê;
ñïëîøíûå ñòðåëêè óêàçûâàþò íà âòîðè÷íûé çàîñòðåííûé îòðîñòîê. Íà âíóòðåííå-äîðçàëüíîì àñïåêòå ïîêàçàí ïîëíûé âèä
ïåðâè÷íîãî çàîñòðåííîãî îòðîñòêà, âêëþ÷àÿ áàçàëüíóþ ëîïàñòü (bl), äîïîëíèòåëüíóþ ëîïàñòü (al) è øïîðó (sp). Â öåíòðå,
ïîäðîáíûé âèä âíóòðåííåé êîðîíû, ïîêàçûâàþùèé 14 çóáöîâ ðàçëè÷íîãî ðàçìåðà.
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Fig. 17. Euscorpius mylonasi sp.n., Mt. Dirfi, Euboea Island, Greece. Male holotype (top) and female paratype (below), dorsal and
ventral views.
Ðèñ. 17. Euscorpius mylonasi sp.n., ãîðû Äèðôè, Ýâáåÿ, Ãðåöèÿ. Ñàìåö, ãîëîòèï (ââåðõó) è ñàìêà, ïàðàòèï (âíèçó), äîðçàëüíûé
è âåíòðàëüíûé àñïåêòû.

Female. Unknown.
Sexual dimorphism. Unknown; only mature males
are available.
Variation. We examined eight specimens of E. birulai sp.n. from Euboea (5 , 3 ). Variation was as
follows: Pectinal teeth number in males, 7 [n=10] (a
rather low number for the subgenus, known e.g. or E.
kritscheri and the Italian species E. oglasae Di Caporiacco, 1950); in females, 6 (4) and 7 (2) [n = 6], mean
6.33, SD 0.6. Number of ventral patellar trichobothria
(Pv) was always 8 [n = 16], Number of external terminal patellar trichobothria (et) was 5 (2) and 6 (14) [n =
16], mean 5.875, SD 0.342.
COMMENTS
1. Euscorpius birulai sp.n. is quite similar to E.
koschewnikowi, a species found on Mt. Athos, Chalkidiki, Central Macedonia, Greece [Fet & Soleglad, 2002].
Both species are only known from their type locality,
roughly 238 km apart. E. birulai sp.n. was found in a
cave, while E. koschewnikowi was apparently not (but
see below). Both are dark colored species, the same

size (males 32 to 40 mm), both are slender, and both
have a conspicuously long sharp DPS. Statistically, the
pectinal teeth and patellar trichobothrial numbers are
in the same range; pectinal teeth = 78 (male), et = 5
6, and v = 8. However, E. birulai sp.n. differs from E.
koschewnikowi with a somewhat wide median indentation on its carapace anterior edge in contrast to an
essentially straight edge as seen in the latter (compare
Fig. 3 to Fet & Soleglad [2002: fig. 38]). Morphometrically, we see that E. birulai sp.n. has a fatter telson
vesicle (width and depth) and a longer chela and movable finger, while E. koschewnikowi has a thinner metasoma, especially the two basal segments, III. Based
on these observations, we constructed eight morphometric ratios based on these dominant morphometrics
and identified the significant differences as shown in
Table 2. We can see that the mean value differences of
these eight morphometric ratios ranged from 29 to 33
%, clearly a significant difference. At the same time, it
must be noted that this analysis is based only on three
sexually mature males, two E. birulai sp.n. and one E.
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koschewnikowi, so clearly additional material representing both genders need to be studied.
2. No DNA data are available either for E. birulai
sp.n. or for E. koschewnikowi. Phylogenetic position of
both these related species is unclear, but judging from
their morphology, they most likely do not belong to
subgenus Euscorpius s.str. [cf. Tropea, 2013a, 2013b].
3. E. birulai sp.n. is the first Euscorpius species
that has been so far found only in a cave (however,
directed searches for scorpions have never been conducted in the Mt. Ochi massif outside Agia Triada
Cave). It clearly exhibits general attenuation of appendages (pedipalps) although it does not have other
typical cave adaptations (depigmentation, eye reduction). Lack of troglobitic forms in Euscorpiidae has
been puzzling for the researchers, although some species have been occasionally found in caves [Graham et
al., 2012]. Prominent, highly specialized troglomorphic species and genera are known in other chactoid
scorpion families (Typhlochactidae, Akravidae) [Fet et
al., 2011].
Euscorpius mylonasi Fet, Soleglad, Parmakelis,
Kotsakiozi et Stathi, sp.n.
Figs 1731; Table 1.
Euscorpius carpathicus: Kinzelbach, 1975: 32 (in part: Euboea).
Euscorpius carpathicus carpathicus: Kritscher, 1993: 384 (in
part: Euboea, in part).
Euscorpius carpathicus: Stathi & Mylonas, 2001: 289 (in part:
Euboea; Stouronisi islets).
Euscorpius sp. clade E3: Parmakelis et al., 2013: 10 (in part:
Euboea).
TYPE MATERIAL: Holotype , GREECE, Central Greece:
Euboea (=Evvoia) Island, Mt. Dirfi, road Steni DirfiosAgia Irini,
1080 m, W slope, 6 June 199917 June 2000, leg. P. M. Giachino
& D. Vailati (MRSN, No. 14). Paratypes (16 , 15 , 1 im.):
same label as holotype, 3  (MRSN, No. 14), 3  (MRSN, No.
12), 1  2  (MRSN, No. 10); Mt. Dirfi, road Steni DirfiosAgia
Irini, 1080 m, W slope, 9 June 2002, leg. P.M. Giachino & D.
Vailati, 2  1  (MCSNG, PMGC Sc60); Mt. Dirfi, road Steni
DirfiosAgia Irini, 1000 m a.s.l., ENE slope, 9 June 2002, leg.
P.M. Giachino & D. Vailati, 1  (MCSNG, PMGC Sc58); Mt.
Dirfi, road Steni DirfiosAgia Irini, 1100 m, ENE slope, 38°
37¢09.51²N 23°51¢12.70²E, 10 June 200217 June 2004, leg. P.M.
Giachino & D. Vailati, 2  1  sbad (MCSNG, PMGC Sc59);
Mt. Dirfi, under Steni Dirfios, 830 m, 28 May 1999, leg. P.M.
Giachino, 1  juv. (MRSN); Mt. Xerovouni, N slope, 1100 m,
38°35¢17.46²N 23°54¢27.03²E, 8 June 2002, leg. P.M. Giachino &
D. Vailati, 1  1  (MCSNG, PMGC Sc62); Mt. Dirfis (=Mt.
Dirfi), 1100 m, 16 May 1989, leg. E. Kritscher, 1  sbad (NHMW
15983); Pano Steni, 25 April 1978, leg. M. Mylonas, 2  im.
(NHMC); Stouronisi islets, south of Euboea, 4 May 1991, 1 
(NHMC); Valaha islet, 21 January 2002, leg. K. Triantis, 1 juv.
(NHMC 3306); Nea Styra, 14 April 2006, leg. K. Vardinoyannis, 1
 (NHMC 7320, used for DNA as S2); Agios Andreas islet (between mainland and Euboea), 38°10¢N, 24°09¢E, 5 m, 15 April
2006, leg. K. Vardinoyannis, 4  1  (NHMC 7323, 81.1.1.69,
Eus86; used for DNA as S1); Euboea, south, no date/collector, 1 
(ZMHB 15275).
DNA SEQUENCES [Parmakelis et al., 2013]: GREECE, Central Greece: Euboea (=Evvoia) Island, Nea Styra, 14 April 2006,
leg. K. Vardinoyannis, 1  (NHMC 7320, S2), geneseq-2 16S,
COI, COII, ITS1 (GenBank accession numbers KC215657,
KC215743, KC215828, KC215913); Agios Andreas islet, 15 April
2006, leg. K. Vardinoyannis, 1  (NHMC 7323, Eus86, S1):

geneseq-2 16S, COI, COII, ITS1 (GenBank accession numbers
KC215658, KC215744, KC215829, KC215914).

DIAGNOSIS. A brown (mesosoma and legs lighter), without contrasting patterns, small species (2831
mm for adult males). Pectinal tooth count usually 8 in
males, 78 in females (mean 7.33). Anterior edge of
carapace straight. Patellar trichobothria number: et usually 5 and v = 78 (mean 7.39); est2est4 angled at est3.
Dorsal patellar spur (DPS) moderately developed. Metasomal segments IIV with dorsal carinae rounded and
smooth, ventrolateral carinae vestigial and smooth; segment V with dorsolateral carinae slightly granulated
distally, ventrolateral carinae slightly granulated; lateral and ventromedian carinae absent on all segments.
ETYMOLOGY. The species name is a patronym
honoring Dr. Moysis Mylonas (University of Crete,
Heraklion, Crete, Greece), a prominent Greek zoologist whose tireless field work and collections over many
decades greatly contributed to our knowledge of Aegean scorpions.
DISTRIBUTION. Known only from Euboea Island
(and nearby islets) in the western part of the Aegean
Sea (see map in Fig. 1).
DESCRIPTION. The following description is based
primarily on the holotype male from Mt. Dirfi, Euboea
Island, Greece, with additional information derived from
paratype male and female. Measurements of the holotype, and paratype male and female are presented in
Table 1. See Fig. 17 for dorsal and ventral views of the
male holotype and female paratype.
Coloration. Carapace, pedipalps, metasoma, and
telson brown; tergites, legs, sternites, and chelicerae
light brown; leg coxae and sternum brown; genital
operculum, pectines, basal piece yellow-brown. No patterns present.
Carapace (Fig. 18). Anterior edge straight; interocular area smooth and lustrous, lacking any indication of
carinae; median to posterior area rough in appearance.
Ttwo lateral eyes. Median eyes and tubercle are small
in size, positioned anterior of middle with the following length and width ratios: 0.424 (anterior edge to
medium tubercle middle / carapace length) and 0.157
(width of median tubercle including eyes / width of
carapace at that point).
Mesosoma. Tergites IVII essentially smooth; tergite VII lacking lateral and median carinal pairs. Sternites IIIVII smooth and lustrous; VII lacking lateral and
median carinae. Stigmata very small, narrow elliptical.
Metasoma (Fig. 22). Segment I wider than long in
ratio 0.875. Segments IIV: dorsal carinae rounded
and smooth; dorsolateral and lateral carinae obsolete;
ventrolateral carinae vestigially present and smooth;
single ventromedian carina obsolete. Segment V: dorsolateral carina slightly granulated distally; lateral carinae obsolete; ventrolateral slightly granulated; and
ventromedian carinae obsolete. Anal arch with approximately 14 small pigmented granules. Intercarinal areas smooth.
Telson (Fig. 23, paratype female Fig. 24). Vesicle
swollen and elongated, with short highly curved ac-
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Figs 1829. Euscorpius mylonasi sp.n. Mt. Dirfi, Euboea Island, Greece, male holotype (1823), female paratype (2426), male
paratype (2728); Agios Andreas islet, Euboea Island, Greece, male paratype (29). 18  carapace; 19  chela, external view; 20 
patella, dorsal view; 21  movable finger dentition; 22  metasomal segments IVV, ventral view; 23  telson, lateral and ventral views;
24  telson, lateral and ventral views; 25  chela, external view; 26  sternopectinal area; 27  right leg IV tarsus, ventral view; 28 
chelicera, dorsal view; 29  sternopectinal area.
Ðèñ. 1829. Euscorpius mylonasi sp.n., ãîðû Äèðôè, Ýâáåÿ, Ãðåöèÿ, ñàìåö, ãîëîòèï (1823), ñàìêà, ïàðàòèï (2426), ñàìåö,
ïàðàòèï (2728); îñòðîâîê Àãèîñ Àíäðåàñ, î-â. Ýâáåÿ, Ãðåöèÿ, ñàìåö, ïàðàòèï (29). 18  ãîëîâîãðóäü; 19  êëåøíÿ, âíåøíèé
àñïåêò; 20  ïàòåëëà, äîðçàëüíûé àñïåêò; 21  çóá÷èêè íà ëåçâèè ïîäâèæíîãî ïàëüöà; 22  IVV ñåãìåíòû ìåòàñîìû,
âåíòðàëüíûé àñïåêò; 23  òåëüñîí, ëàòåðàëüíûé è âåíòðàëüíûé àñïåêòû; 24  òåëüñîí, ëàòåðàëüíûé è âåíòðàëüíûé àñïåêòû; 25 
êëåøíÿ, âíåøíèé àñïåêò; 26  ñòåðíóì è ãðåáíåâèäíûå îðãàíû; 27  òàðçóñ ïðàâîé íîãè III, âåíòðàëüíûé àñïåêò; 28 
õåëèöåðà, äîðçàëüíûé àñïåêò; 29  ñòåðíóì è ãðåáíåâèäíûå îðãàíû.
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Fig. 30. Euscorpius mylonasi sp.n., male paratype, Mt. Dirfi, Euboea Island, Greece. Trichobothrial pattern.
Ðèñ. 30. Euscorpius mylonasi sp.n., ñàìåö, ïàðàòèï, ãîðû Äèðôè, Ýâáåÿ, Ãðåöèÿ. Ðàñïîëîæåíèå òðèõîáîòðèé.

uleus. Vesicle essentially void of granules, very lustrous. Vesicular tabs vestigial and smooth.
Pectines (Fig. 29, paratype male; paratype female Fig.
26). Medium-developed segments exhibiting length / width
ratio 2.206 (length taken at anterior lamellae / width at
widest point including teeth). Sclerite construction complex, three anterior lamellae and 5/6 middle lamella; fulcra of medium development. Teeth number 8/8. Sensory
areas developed along distal aspect on all teeth, including
basal tooth. Basal piece large, with subtle shallow indentation along anterior edge, length / width ratio 0.371.
Chelicerae (Fig. 28, male paratype). Movable finger dorsal edge with two small subdistal (sd) denticles;

ventral edge smooth; serrula not visible. Ventral distal
denticle (vd) conspicuously longer than dorsal (dd).
Fixed finger with four denticles, median (m) and basal
(b) denticles conjoined on common trunk; no ventral
accessory denticles present.
Pedipalps (Figs 1921, paratype female Fig. 25).
Well-developed chelae, moderately carinated, strong
scalloping on chelal fingers. Femur: dorsointernal and
ventrointernal carinae heavily serrated, dorsoexternal
irregularly serrated, and ventroexternal rounded and
smooth. Dorsal surface covered with small granules
proximally, ventral surface scattered with small granules on proximal half, internal and external surfaces
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Fig. 31. Euscorpius mylonasi sp.n., male paratype, Mt. Dirfi, Euboea Island, Greece. Right hemispermatophore (photographed
submerged in alcohol). Left. Dorsal view. Right. Ventral view. Top. Close-up of median area, dorsal and ventral views. Bottom. Close-up
of median area, interodorsal and exterodorsal views, showing different perspectives of the two acuminate processes. Dotted arrows indicate
primary acuminate process and solid arrows indicate secondary acuminate process. Note, the interodorsal perspective shows the primary
acuminate process in full view delineating the basal lobe (bl), auxiliary lobe (al), and spur (sp).
Ðèñ. 31. Euscorpius mylonasi sp.n., ñàìåö, ïàðàòèï; ãîðû Äèðôè, Ýâáåÿ, Ãðåöèÿ. Ïðàâûé ãåìèñïåðìàòîôîð (â ñïèðòó). Ñëåâà:
äîðçàëüíûé àñïåêò. Ñïðàâà: âåíòðàëüíûé àñïåêò. Ââåðõó: ìåäèàëüíàÿ îáëàñòü, âíóòðåííå-äîðçàëüíûé è âíåøíå-äîðçàëüíûé
àñïåêòû; äâà çàîñòðåííûõ îòðîñòêà ïîêàçàíû ïîä ðàçíûìè óãëàìè. Ïóíêòèðíûå ñòðåëêè óêàçûâàþò íà ïåðâè÷íûé çàîñòðåííûé
îòðîñòîê; ñïëîøíûå ñòðåëêè óêàçûâàþò íà âòîðè÷íûé çàîñòðåííûé îòðîñòîê. Ïîëíûé âèä ïåðâè÷íîãî çàîñòðåííîãî îòðîñòêà âî
âíóòðåííå-äîðçàëüíîì àñïåêòå ïîêàçûâàåò áàçàëüíóþ ëîïàñòü (bl), äîïîëíèòåëüíóþ ëîïàñòü (al) è øïîðó (sp).

each with a row of serrated granules. Patella: dorsointernal and ventrointernal carinae strongly crenulated,
dorsoexternal rough but not granulate, ventroexternal
generally smooth with some scattered granules, and
exteromedian carina not overly developed with some
scattered granules. Dorsal surface rough but with no
granules and ventral smooth; external rough with irregular granulation; internal surface smooth with moderately developed DPS and near obsolete VPS (single
small granule). Chelal carinae: Complies with the 10carinae configuration. Digital (D1) carina strong, lowprofile polished granulation; subdigital (D2) essentially obsolete, represented by two granules; dorsosecondary (D3) near obsolete, area quite flat, presented by
two small basal granules; dorsomarginal (D4) strong,
rounded, and irregularly granulated; dorsointernal (D5)
obsolete to highly rounded, covered with granules; ventroexternal (V1) strong, evenly granulated, curving to
external condyle of movable finger; ventromedian (V2)
obsolete; ventrointernal (V3) rounded with scattered
granulation on distal half; external (E) irregularly developed with rough surface. Chelal finger dentition:
Median denticle (MD) row groups in straight line; 6/6
IDs fixed finger and 6/7 on movable finger; 5/5 ODs
on fixed finger and 7/7 on movable finger; 4/4 and 5/5
IADs on fixed and movable fingers, respectively. Trichobothrial patterns (Fig. 30, paratype male): Type C,
neobothriotaxic: chela ventral = 4/4; patellar eb = 4/4,

eba = 4/4, esb = 2/2, em = 4/4, est = 4/4, et = 5/5;
patellar ventral = 7/7; est2est4 angled at est3.
Legs (Fig. 27, male paratype). Both pedal spurs
present on all legs, lacking spinelets; tibial spurs absent.
Tarsus with single row of spinules on ventral surface,
terminating distally with a well-developed spinule pair.
Unguicular spine well-developed and pointed.
Hemispermatophore (F IG. 31, male paratype).
Hemispermatophore with a well-developed truncal flexure. Lamina with a conspicuous basal constriction, terminus tapered and curving towards the exteroventral
surface. Median projection with both primary and secondary acuminate processes. The basal and auxiliary
lobes and spur are present on the primary acuminate
process. The internal projection crown exhibits approximately eleven irregularly sized tines.
SEXUAL DIMORPHISM. The adult female exhibits a weak subtle proximal gap and movable finger lobe
on the chela, whereas they are well-developed in the
male; the genital operculum sclerites in the female are
connected along the middle, not separated as in the
male; genital papillae are absent in the female, present
in the male. The pectinal tooth counts are lower in
females, 68 (7.33) [12] as compared to 79 (8.00)
[12] in males, a 9.14 % difference in the means. The
telson vesicle in the female is not as swollen as it is in
the male; the telson length compared to its depth is
3.263 in the female and 2.469 in the male, exhibiting a
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32.2 % difference. The chelal palm in the female is not
as swollen as it is in the male, the chelal length compared to its depth is 2.644 in the female, and 2.394 in
the male, a 10.4 % difference, respectively.
VARIATION. We examined 12 specimens of E.
mylonasi sp.n. from Euboea (6 , 6 ). Variation
was as follows: pectinàl teeth number in males, 7 (2), 8
(8), 9 (2) [n=12], mean 8.00, SD 0.60; in females, 6
(1), 7 (6), 8 (5) [n = 12], mean 7.33, SD 0.65. Number
of ventral patellar trichobothria (Pv) was 7 (16), 8 (5)
and 9 (2) [n = 23], mean 7.39, SD 0.66. Number of
external terminal patellar trichobothria (et) was 4 (2), 5
(17), 6 (4) [n = 23], mean 5.09, SD 0.51.
COMMENTS.
1. Several methods of species delimitation and a
species validation method were employed in Parmakelis et al. [2013] based on the phylogeny inferred using
sequence data from one nuclear and three mtDNA loci.
In all the species delimitation methods, the Euscorpius
mylonasi sp.n. described herein, was always strongly
supported as corresponding to an independent evolutionary unit. In the resulting phylogeny [Parmakelis et
al., 2013], E. mylonasi sp.n. described in this work was
not placed within the nominotypic subgenus Euscorpius s.str. but formed part of a basal clade E3 along
with Skyros Island population (see below).
2. On Euboea, E. mylonasi sp.n. is also sympatric
with a Greek form of a widespread Euscorpius sicanus complex, easily distinguishable by trichobothrial
series eba = 5 (see Parmakelis et al., 2013). We identified the latter form among NHMW specimens collected by E. Kritscher in the localities Mirtias (1 , 20
May 1989, NHMW 15984) and Voutas (1 B&, 23 May
1989, NHMW 15985). Both were reported under E.
carpathicus carpathicus [Kritscher, 1993]. We also
identified a previously unpublished specimen belonging to E. sicanus complex from an islet off southern
Euboea (Karistos, Mikro Kouneli islet, 13 May 2005,
leg. K. Vardinoyannis, NHMC 7947); this form seems
to have colonized many small islands across the Aegean Sea [Parmakelis et al., 2013].
Euscorpius cf. mylonasi
Euscorpius sp. clade E3: Parmakelis et al., 2013: 10 (in part:
Skyros).
MATERIAL. GREECE, Central Greece, Skyros Island, all leg.
by K. Triantis: Achili maquis, 43 m, 20 January 2002, 1  (NHMC
3301, Eus13); Acherounes, 500 m before the beach, 20 January
2002, 2  (NHMC 3304, Eus1415); Peramata to Koumari pine
forest, 52 m, 22 January 2002, 1  (NHMC 3310, Eus16); Priona
District, 2 km before Agios Efstratios, 160 m, 24 January 2002, 2
 (NHMC 3319, Eus1718); Mesa Diavatis islet, 10 May 2002, 1
 sbad, 1  (NHMC 3231, Eus1112); Mt. Kochilas, 792 m, 13
May 2002, 3  (NHMC 3242, Eus810).
DNA SEQUENCES [Parmakelis et al. 2013]. GREECE, Central Greece, Skyros Island, Peramata to Koumari pine forest, 52 m,
22 January 2002, 1  (NHMC 3310, Eus16, E07); geneseq-3 16S,
COI, COII, ITS1 (GenBank accession numbers KC215593,
KC215676, KC215762, KC215847).

COMMENTS. No information about Euscorpius
from Skyros exists in literature. All studied specimens
from Skyros were collected by K. Triantis in 2002 as a

part of a detailed ecological survey of this island; for a
detailed discussion see Triantis et al. [2005]. The Skyros population forms a sister group to E. mylonasi sp.n.
from Euboea within a well-defined DNA clade E3
[Parmakelis et al., 2013]; the two exhibit considerable
genetic divergence. Also, meristic traits differed considerably in these two populations, in particular number of ventral patellar trichobothria (mean 8.05 on
Skyros versus 7.39 of E. mylonasi sp.n.) and external
patellar trichobothria (mean 6.14 on Skyros versus 5.09
of E. mylonasi sp.n). Skyros population could potentially represent a separate species; however, its status
at this moment is unclear due to the lack of adult males
for morphological analysis.
VARIATION. We examined 11 specimens from
Skyros (1 , 10 ). Variation was as follows: Pectinal teeth number in one available subadult male was 9
(1), 10 (1) [n=2]; in females, 6 (2), 7 (17), 8 (1) [n =
20], mean 6.95, SD 0.39. Number of ventral patellar
trichobothria (Pv) was 7 (2), 8 (16) and 9 (3) [n = 21],
mean 8.05, SD 0.50. Number of external terminal patellar trichobothria (et) was 6 (18) and 7 (3) [n = 21],
mean 6.14, SD 0.36.

Biogeography
The island fauna of Euscorpius in Greece is very
poorly explored. Only a few of Euscorpius species
are currently known to be island endemics: of Crete
(E. candiota), Corfu (E. corcyraeus), and Tinos (E.
kritscheri); an undescribed endemic population (E.
cf. kritscheri) is also found on Andros [Fet et al.,
2013a]. Other taxa found on islands are also present
on the mainland: such are E. naupliensis and E. hadzii
(both found on Zakynthos), E. scaber (Thasos), E.
avcii (Samos), E. tauricus complex (Cyclades), and
E. sicanus complex (many islands from the Sporades to Kalymnos) [Fet et al., 2013a; Parmakelis et
al., 2013].
As many other Greek islands [Triantis & Mylonas,
2009], Euboea is a well-known center of endemism,
with 39 endemic species of plants belonging to 23
genera and 14 families but no endemic genera [Trigas
& Iatrou, 2006]. Among animals, prominent endemic
forms are known such as beetles (Henrotiella eubeensis, Cholevidae) [Perreau, 1999], land snails (Mastus
dirphicus, Enidae) [Parmakelis et al., 2005], and cicadas (Cicadidae), including an endemic genus Euboeana [Gogala et al., 2011].
Cave fauna of Euboea also has attracted considerable attention. From Agia Triada Cave, an endemic
cave cricket Dolichopoda cassagnaui Boudou-Saltet,
1973 has been known [Rampini et al., 2012]. An endemic mollusk genus Speleodentorcula beroni (now in
Argnidae) [Gittenberger, 1985] from Skotini Cave on
Euboea was collected by Petar Beron (Sofia, Bulgaria). Berons great scorpion collection also provided us
with the holotype and paratypes of Euscorpius birulai
sp.n. found in 2003 from Agia Triada Cave. Independently, this caves fauna was explored in 2002 by Pier
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Mauro Giachino and Dante Vailati (Torino, Italy). Their
collections yielded additional paratypes of Euscorpius
birulai sp.n., as well as a remarkable new cave genus
and species of carabid beetles, Hystricosphodrus vailatii [Casale & Giachino, 2004]. The latter authors noted the high zoogeographic interest of their endemic
cave taxon as extant relict of a primitive colonization
by Aegean elements, survived in subterranean environment and in insular condition, presently sympatric in
the Evvoia (Evia) Island with elements of more recent
origin and closely related to continental taxa. The
same situation can be seen in the genus Euscorpius,
where a non-cave species E. mylonasi sp.n. is more
widely found across the island, while an apparent relict
E. birulai sp.n. so far is limited to Agia Triada Cave in
the south. According to P. M. Giachino (pers. comm.),
the scorpions were found at about 1015 m of depth in
one of the inactive, lateral (dry) galleries (the Agia
Triada has a very active spring with about 1 m3/min of
water flow). The associated fauna was represented by
cave endemics Hystricosphodrus vailatii and Henrotiella eubeensis. P. M. Giachino also suggests that Mt.
Ochi massif, where the Agia Triada Cave is located,
has a completely different (and probably more ancient)
fauna from that of Mt. Dirfi.
A very intriguing fact is the morphological similarity between E. birulai sp.n. and poorly known E. koschewnikowi. The latter is known only from a very
isolated portion of Northwestern Greece  Mount Athos
(Monastic State of Agion Oros), an autonomous state
(polity) under Greek jurisdiction, located on the easternmost leg of Chalkidiki Peninsula. While apparently a non-cave species, E. koschewnikowi could occupy a secluded habitat; it was never collected since its
original description [Fet & Soleglad, 2002], even by
one of the best Euscorpius collectors, Erich Kritscher.
He visited Mount Athos in July 1976 [Kritscher, 1993]
but collected only E. scaber Birula, 1900, which is a
quite different, non-cave species [Fet et al., 2013b].
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