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Summary

A new scorpion specieguscorpius (Euscorpius) erymanthigp. n, is described from Peloponnese, Greece
(Erymanthos Mts.), based on genetic and morphological evidence. It is characterized by small size, light brown to
reddish color, and a standard trichobothrial pattBrnH8i 9, et= 7/ 6, em= 4 andeb= 4). In a phylogny based on
multiple DNA markers, the new species groups close \EithcorcyraeusTropea et Rossi, 2012 from Corfu
(Kerkyra) Island.

Introduction 1903, from Crete. Di Caporiacco (1950) describEd
carpathicus aegaeudrom Antiparos Island in the
The genuguscorpiusThorell, 1876 (Euscorpiidae) Aegean Sea, anH. c. ossagnow E. ossag from Mt.
is one of the most studied taxa of scorpiorery mm Ossa in Thessaly. Speci&s naupliensis E. koschew
mon in southern Europe and Anatolia. Its species occupkowi, E. scabey E. candiota andE. ossaehave been
diverse habitats from xeric to mesic, from the sea levecently redescribed (Gantenbein et al., 2002; Fet &
up to at least 2,400 m a.sllaxonomy of this genus isSoleglad, 2002; & et al., 2013). Most recently, Tropea
complicated and still unresolved throughout its rang&, Rossi (2012) describedt. corcyraeusfrom Corfu
due to inaccurate old desdiigns, lost type specimens,(Kerkyra) Island, ancE. avcii Tropea et al., 2012 has
lack of specimens from many areas as well as existebeen found in Samos Island (Parmakelis et al., 2013).
of cryptic species complexes, which exhibit very simila©ther systematic studies have clarified some aspects of
Astandar do mor p Meelpopglatiens df Eusdorpiusfaund ie Greece. Kinzelbach (1975) divided
Euscorpiusin Greece have been the focus of marfy. carpathicus(L., 1767) into two specie€. carpath

studies beause of the complex geological history anidusa n &. nfesotrichu¢ia d § i , 1929060. The 1| a
position of this area in the center of the range of thewever, is not available because it is a junior homonym

genusEuscorpius.With its high mountain ranges andf E. italicus mesotrichusia d § i , 1929 ( Di Cap
over 3000 islands, which over the course of geological9 5 O ; Fet, 19B.7) me sTdter incahnues 0 fi

eras have been united as mainland and fragmentedKinzelbach also refers to other species besifles
the sea, the territory of Greece presented multiple epptrgestinus including E. sicanus(C. L. Koch, 1837),
tunities for speciation resulting in high endemism afocumented by Fet et al. (2003) for many localities in
plant and animal species. Several early authors c@reece. At the same timé&. carpathicuss. str. was
tributed to the knowledge of the genksiscorpiusin restricted to the populations of the type locality in
Greece:Euscorpius naupliensi€C. L. Koch, 1837) was Romania (Fet & Soleglad, 2002).

describedfrom Peloponnese (aScorpius naupliensjs Currently, 10 spees ofEuscorpiushave been coen

E. koschewnikowBirula, 1900, andE. scaberBirula, firmed for Greece: Euscorpius (Polytrichobothrius)
1900, from northeastern Greece; ahdcandiotaBirula, italicus (Herbst, 1800)E. (P.) naupliensigC.L. Koch,
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1837), E. (Euscorpius) sicanugC.L. Koch, 1837),E. between Klitoria and Kalivia, 1200 m, 26 May 1982 leg.

(E.) koschewnikowBirula, 1900,E. (E.) scabeBirula, M. Zapparoli, 2 I (MZUR).

1900, E. (E.) candiotaBirula, 1903,E. (E.) hadzii Di In addition, 56 specimens have been examined for

Caporiacco, 195E. (E.)ossaeDi Caporiacco, 195(E. comparisorby G.T.from other areast. avcii: Turkey,

avcii Tropea et al., 2012, arfel (E.) corcyraeu§ropea Dilek Peninsula National Park, Canyon, Dilek Peninsula,

et Rossi, 2012 (Gantenbein et al., 2002; Fet & Soleglade ar Davut |l ar T o wOctobe2006,adasé D

2002; Fet et al.,, 2003; Vignoli & Sahone, 2008; leg. H. Kog,2 Il , (GZC 258 260; paratypes); Gu

Tropea & Rossi, 2012; Parmakelis et al., 2013; Fet et akjcamli Village, 2 km S of Seke, 9 May 2012, IEg A.

2013). In addition to these species, statu€aof # cYaar] mulr (GTC2261, 262)E. cf. candiota Greece,

pat hi eegaeds Di Caporiacco, 1950, needsCrete, Gonies, stream bank, 31 March 1989, leg. M.

clarification. Zapparol i, 1 1, 1 | ( MZUR 44,
An ongoing investigation of many populations froolMar ch 198 9, l eg. M. Bol ogna, 1

Greece using mufjtie DNA markers (Parmakelis et al. Gonies, 560800 m, 31 March 1989, leg. NMucarelli, 1

in press) allowed further revealing of a diverse set bf ( MZ U RE. ®réyyaeus Greece, Corfu (Kerkyra)

species, many of them yet undescribed. A new specistand, Greece, 23 April 1957, leg. A. Valle and Bianchi,

Euscorpius(Euscorpiu¥ erymanthiussp. n, from type 1 | 20 | ( MS NiB14,920822, 9240 7 , 909
locality of Erymanthos Mts., Peloponnese, Greece, 980, 933935, 937; type specimens); Greece, Corfu
de<ribed here. (Kerkyra) Island, 23 April 1957,ef. A. Valle and

Bi anchi, 1 | ( GH.Cf. c@r&aeus par at y |
Material and Methods Greece, Corfu (Kerkyra) Island, Pantokrator sMt

39°43'34.82" N, 19°49'59.72" E, 29 May 2012, leg. E.

Spiridon, 29 (MPURi58, 59); eI, 2 |

All type specimens frorErymanthosMts. as well as (Kerkyra) Island, Kassiopi, 28 May 1984, leg. G.

specimensisedfor comparison from Chelmos Mts. havé & paneto, 2 | (MZUR 72, 73);
been captured using pitfall traps by Dr. Yiannilge”th'a' 100500 m, 29 April 1984 leg. G. Carpaneto, 2

Anastasiou (University of Athens, Greece). ( MZUR  &3ossae®regce, Thessaly, Larisa,
A total of 62 type specimens duscorpiusery- Mt Ossa, near Karitsd, e g. Vi gna, 31 ( MSNB
manthiussp. n.have been examined (sBgpe materigl 10015); Thessaly, Larisa, Mt. Ossa, near Karitsa, 20

Further 42 specimens from Peloponnese have b&ft ober 1974, leg. Bianchi, :
examined for comparisoby G.T. and V.F. Greece, |nessaly, Larisa, Mt. Ossa, 1150 m, Spikaatoli, 5
Peloponnese Chelmos Mts., XD, magquis, 850 mJune 2012, leg. Z. Lucbauer, 1

38°02'N, 2207'E,5 Octobeii 1 December 1996, leg. Y.E-: Sicanuscomplex Greece, MtParnassosl (GTC

Anastasiou? (NHMC 1925, Eus31)Chelmos Mts., 297); Viotia, _Mt. Parnassos, _170!!)850 m, Atheps Ski

XD, maquis, 850 m. 38°02'N, 22°07'6, Octoberi 1 Club, 30 April 1984, leg. A. Vigna& | (MZUR 51i 53);

December 1996, leg. Y. Anastasidu, (NHMC 1925, Thessaly, Mt. Pelion, Vizitsa, 7 May 2001, leg. V. Fet, 1

Eus32); Chelmos Mts., XD, maquis, 850 m, 38°o2nl - 3 | (VFPC); Peloponnese, L
22°07'E,5 Octoberi 1 December 1996, leg. Y. AnasSeptemberl 983, | eg. P. Beron & S.

tasiou,1  (NHMC1925, Eus33)Chelmos Mts., XB42, (NMNHS 68) Also, multiple specimens of these and
maquis, 850 m, 38°02'N, 22°07'H, Octoberi 16 other species from Greece and adjacent countries were

December 1995¢g. Y. Anastasioul I , (NHMd examineq by V.F. du.ring preparation of this and other
1924, Eus34):Chelmos Mts., XB49, maquis, 850 mcontributions concerning Greek fauna.

38°02'N, 22°07'E;]l Octoberi 16 December 1995, leg.

Y. Anastasiou,3 {NHMC1924, Eus35);Chelmos DNA Analysis and Spees Validation

Mts., XDB44, maquis, 850 m, 38°02'N, 22°07'E,

Octoberi 16 December 1995, leg. Y. Anastasidu, | Validity of the new species was supported by our
(NHMC1924, Eus36); Chelmos Mts., XE, maquis, 85Molecular phylogenetic study &uscorpiuspopulations

m, 38°02'N, 22°07'Ef Julyi5 October1996, leg. Y. across Greece (Parmakelis et al., in presd).DNA
Anastasiou? (NHMC 1923, &Eis39);Chelmos Mts., 2 work was performed in theniversity of Athens by P.K.
km before Kalavryta, 4 October 1996, leg. Y. and A.P. For details on negular and phylogenetic

Anastasiou, 3 1, 1 1 (N Hunalgses, e RaBnakelis et @h(im brese).sSeviral sneth
Kalavryta, maquis, 5 October 1996, leg. Y. Anastasiobds of species delimitation and a species validation
9 I, 2 | ( NHMC, Eus 38) ; methhdeweraemployad in Parmakelisletal. (iry press)

maquis, 5 October 1996, leg. Y. &rs t asi o u, baged dn, the phylbgeny inferred using sequence data
(GTC); Moira, 960 m, 30 May 1995, leg. P. Mfrom one nucleaand three mtDNA loci. Except from
Gi achino, 1 1, 1 | ( MS N Bne spgdes deljmjtation methods (seedrig. 8 in Papmale s
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Figure 1: Dorsal and ventral views @&uscorpius erymanthiugp. n.male.

lis et al., in press), the neluscorpiusspecies describedLchet chela lengthWche| chela width;Lcar: carapace
herein was always strongsupported as correspondindength; Wcar. carapace width; fem femur length.Lpat
to an independent evolutionary unit. patella length;Lmet metasoma lengthCarA/CarP %
In a resulting phylogeny (Parmakelis et al., iaverageratio of distanceérom center of median eyes to
press), the new species described in this work is plaggderior and posterior margins of the carapdoPS
within the nominotypic subgenuBuscorpiuss.str., and dorsal patellar spurDD: distal denticle;MD: median
forms a sister species B corcyraeusTropea et Rossi, denticles;OD: outer denticlestD: inner denticles|AD:
2012 from Corfu (Kerkyra) island. inner accessory denticleSKCP: private collection of
Franti g®%kk, KoRraague, Czech Rep
private collection of Gioele Tropea, Rome, Italy;

Abbreviations MSNB: MuseoCi vi co di Scienze Natur
Ber gamo, l'taly; MZUR: Museo di
V: ventral trichobothria on pedipalp chela manugiar wi no del | ' Uni versit™ di Rom

Pv. ventral trichobothria on pedipalp patellBg ex Italy; NHMC: Naturd History Museum of Crete,
ternal trichobothria on pedipalp patellet external Heraklion, Crete, GreeceNHMW, Naturhistorisches
terminal; est external subterminalpem external me Museum Wien, Vienna, AustriaNMNHS: National
dium; esh external suprabasaths: external basah; elx Museum of Natural History, Sofia, Bulgaria/FPC:
external basaldb: dorsal basal trichobothrium on fixedprivate collection of Victor Fet, Huntington, West
finger; Dp: pectinal teeth numbet;: length;H: height; Virginia, USA.
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Figure 2: Dorsal and ventral views d&uscorpius erymanthiusp. n.female.

Systematics October 19961 11 January 1997, 1 1,
1928, Eus49); EA10, 5 August2 8 Oct ober 1996,
GenusEuscorpiusThorell, 1876 1996, 4 I (NHMC 1927 ,128us51);
SubgenusEuscorpiusThorell, 1876 October 1996, 3 I, 1EA65(NHMC 1
Augusti 28 October 1996, 2 I ( NHMC
Euscorpius erymanthiugropea, Fet, Parmakelis, ~EA3, 5 Augusti 28 Oct ober 1996, 7 I (|
Kotsakiozi et Stathhsp n. EUSSG), EA4, 5 AugUSt 28 October 1996 y 1 |
1927, Eusb58), 1 I, 1 | (NHMW 2
http://zoobank.org/urn:lsid:zoobank.org:act: CO9FC95 EBI10L, 4 October 199611 January 1®97, 4 |
9-5A9B-4FAF-81E5A41666EADBED 1927, Eusb5); EB10L, 4 October 199611 January
1997, 1 I (NHMC 1928,i2Bus60) ;
Type material.Holotype Il , Greece, Pet openned®«e,6, 7 ( NHMC 1927,
Erymanthos Mts., maquis, 850 m, 38°00'N, 21°55'Bugusti 28 Oct ober 1996, 8 I ( NHMC
EA11, 5 August 1996, leg. Y. Anastasiou (NHMC 192E A9, 5 August 1996, 2 I ( NHMC
Eus57). I (GcmcCcy, 1 | (MSNB) .

Paratypes Greece, Peloponnese, Erymanthos Mts.,
maquis, 850 m, 38°00'N, 21°55'E, leg. Y. Anastasiou; Geographic Distribution Greece: Peloponnese,
EA9, 5 Augusti 28 Oct ober 1996, EBmalhthog Nid(gee mdpFig. 15).
Eus46); EA5, 5 Augusfi 2 8 October 1996, 3 I
(NHMC1927, Eus47); EBOL, 4 October 1996 11 Etymology:The specific epithet refers to Latin name
January 1997, 1 Eu$48); (ER8HL MAC of the9ypelacality, Erymanthos Mts.
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Diagnosis: A small Euscorpiusspecies, total length |, absent or obsolete oni IV; rounded with scattered
20.0'24.5 mm (average length 22 mn@olor of adults granulation on segment V; ventrolateralrioae absent
light brownreddish, carapace and pedipalps may lb& segment |, absent or obsolete onlM| by small
darker reddish. More or less expressed reticulationsgoanules formed on segment V; ventromedian carina
marbling on carapace, metasoma and chelicerae is ofibsent on segmentslV, finely serrulate on segment V;
present. The number of trichobothria on thelipalp very fine granulation present on dorsal intercarinal
manus ventral surface is ¥z + Et); the number of spaces, smooth to slight rough the other parts.
ventral trichobothria on the pedipalp patella is usually 9 Telson: Vesicle highly swollen; very lightly rough,

(9 in 76.61% and 8 in 21.77% of pedipalps examinedyijth ventral setae of different sizes, especially in- sur
the number of external trichobothria on pedipalp patelieund of the vesicle/aculeus junctutelson height 1.29
is:eb=4,eh = 4,esb= 2, em= 4, est= 4, et = 6/7 telson length 3.06yesicle length 2.31; vesicle width
(serieset= 6 in 69.35 % an@t= 7 in 30.65 % of ped 1.14;L/H ratio of the vesicle 1.79.

ipalps examined)The pectinal teeth count is usually 8 in  Pectines: tooth count 8/8; middle lamellae count
males (8 in 78.70% and 7 in 12.96% of pectinéd5; several microsetae on marginal lamellae, middle
examined) and 7 in females (7 in 76.92 % and 8 in 15/a&ellae and fulcra.

% of petines examined)The telson vesicle in males is  Genital operculum: Partially divided with genital
more swollen than in females: averddgeél ratio of the papillae protruding.

vesicle is 1.81 in males and 1.97 in females. Chela with Sternum: pentagonal shape, type 2; nigh

a strong notch on fixed finger and scalloping of trepproximately equal to width, deep posterior emarg
movable finger in adult males, obsolete fiemales; ination.

Lchel/Wchelratio is 2.45 in males and 2.59 in females. Pedipalps: Coxa and trochanter with tuberculate
Dorsal patellar spur medium developed. Femur usuatigrinae. Femur: dorsal internal carinae tuberculated and
shorter than patella or as long aslitem/Lpatratio is dark; dorsal external carinae formed tubercles slightly
0.98. Average ratid_car/Wcar is 1.004; average dis serrulate and spaced; extermadian carinae serrulate;
tance from center of mediayes to anterior margin ofanterior median formed by 8/9 conical tubercles, of
the carapace is 41.49 % of the carapace length in malkéch three bear a macroseta each; dorsal and ventral
and 39.67 % in females. Average distance from centerimtercarinal spaces granulated. Patella: dorsal internal
median eyes to posterior margin of the carapace is 58catinae crenulate to tuberculate; dorsal external carinae
% of the carapace length in males and 60.33 % rivugh tolightly crenulate; ventral external carinae slight
females Average ratio of. met/Lcaris 2.44 in males and ly crenulate to rough; ventral internal carinae tuberculate

2.20 in females. to lightly serrulate; dorsal intercarinal surface with
uniform small granules; ventral intercarinal surface with
Description of the holotype minute granules near to ventraiternal carinae and

smooth near to ventral external carinae. Dorsal patellar
Coloration: Whole color light brown, tergitesspur well developed. Chela carinr@l is distinctly
outline lighter, a few dark reticulations on carapacstrong, dark and rougi)4 is granulate to roughyl is
sternites and metasoma; sternites very pale browlistinctly strong, dark and rough to crenulaté3
pectinesand genital operculum browmhitish; chelic rounded and lightlygranulated; external carina gran
erae browryellowish with dark reticulation; legs andulated; intercarinal tegument rough to granulated by very
telson lighter browsyellowish with darker tip of the minute scattered granules. Typical chela finger dentition;
aculeus. L/Wratio of the chela 2.53;fem/Lpatratio is 0.97.
Carapace:Length 3.42, posterior width 3.48; very  Trichobothria: Chela: number of trichobothria on
fine granulation on whole surface; deep @ptemedian, the pedipalp manus ventral surface is #4;(+ Et,).
posterior lateral and posterior median furrows; two paiPatella: ventralRv): 9/9; patella externalPg): et= 7/7,
of lateral eyes and two median eyes; length from cenést= 4/4,em= 4/4,esb= 2/2,eh, = 4/4,eb= 4/4. Fe
of median eyes to anterior margin is 41.23 % of carapamnar: trichobothriumd is slightly decentralized and
length; length from center of median eyes to posteriglightly proximal toi, e distalto both, situated on dorsal
margin is 58.77 %f the carapace length. external carina, but mostly on dorsal surface.
Mesosoma: Tergites very finely granulated with  Legs: Legs with two pedal spurs; no tarsal spur;
outline lighter; sternites very finely punctate with spirventral row of tarsus Ill with a total of 7 to 8 stout
acles small, oval shaped and inclined to about 45° dovepinules (including the ventral distal spinules pair) of
wards towards outside, area of overlap between sterniteseasing size &m proximal to distal, distally ending
paler. with a pair of spinules; 3 flanking pairs of tarsal setae
Metasoma: Dorsal carinae of segment | formed bywdjacent to the ventral spinules row. Ventral leg femora
few visible granules to lightly rough, onV formed by 17 IV with dark tubercles, dorsal leg femoralV gran
little granules; dorsolateral carinae sketched on segmaritded.
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Figures 3-14: Euscorpius erymanthiusp. n. 3. Carapaced4. External view of the chela of adult mat.External view of the
chela of adult females. Dorsalview of the chela7. Ventral view of the chela8. External view of pedipalp patell@. Dorsal
view of pedipalp patellal0. Ventrd view of pedipalp patellall. Telson of adult malel2. Telson of adult femalel3. Ventral

view of the metasomal segment M. Lateral view of the metasomal segment V.
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E. erymanthiussp. n.
Holotypelll Paratype |
Pv 9/9 9/9
Pe 717,414,414,2/2,4/4,4/1 716,4/4,414,2/2,4/4,4/
Dp 8/8 717
Total Length 22.99 21.82
Carapace Length 3.42 3.36
Post. width 3.48 3.54
Metasoma Length 8.23 7.30
Segment | Length 1.08 0.93
Width 1.11 1.07
Segment Il Length 1.29 1.13
Width 1.02 0.9
Segment Il Length 1.41 1.25
Width 0.96 0.78
Segment IV Length 174 1.53
Width 2.60 0.81
Segment V Length 2.70 2.46
Width 0.96 0.78
Telson Length 3.06 2.46
Vescicle Length 2.31 1.56
Width 1.14 0.79
Height 1.29 0.84
Aculeus Length 0.75 0.90
Femur Length 2.82 2.76
Width 1.08 1.08
Patella Length 2.91 2.82
Width 1.19 1.14
Chela Length 5.76 5.64
Width 2.28 2.16
Movable Finger Length 3.00 3.02
Ratio Lcar/Lfer 1.212 1.217
CarA-CarP % 41.2358.77 39.2860.72
Lcar/Wcar 0.983 0.949
Lfer/Lpat 0.969 0.979
Lchel/Wchel 2.529 2.611
Lmet/Lcar 2.407 2.173

Table 1: Morphometric measurements (mm) and ratiok .oérymanthiusp. n.

Chelicerae smooth, with dark méting on anterior one median and one basal; the median and the basal are
part, with darker apical portion of denticles; the dorsed a fork arrangement; the internal surface has blikeh
distal denticle is smaller than the ventral distal denticlsetae.
ventral edge is smooth with brutike setae on the inner
part; dorsal edge has five denticles: one large distal, two Hemispermatophore:Well-developed lamina with
medium subdistal, one large median and a small basedll visible basal constriction, tapered distally; truncal
fixed finger has four denticles: one distal, one subdistli&xure present and wetleveloped; capsular lobe com
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Figure 15: Type locality of Euscorpius erymanthiusp. n. (red circle; map from: http://dmaps.com/carte.php?num
car=2276&lang=it).

plex welldeveloped, with acuminate process; ent®v (n=62): 9/7(1), 8/8 (6), 8/9 (5), 9/8 (10), 9/9 (39),
channel spinose distally, exhibiting usually 5 delicated/9 (1); in total, 9 in 76.61 % and 8 in 21.77 %; mean =
spinules, with a range of 3 to 6 (very rarely). 8.77, D = 0.45. Pedipalp patella trichobothrige
Trichobothrial and pectinal teeth count variatianThe _(n:62):et: 6/6 (36), 6./7 (5), 7/6 (9), 7/7 (12), in total, 6
variation observed i62 studied specimens (55 males, P! 69-35 % ancet = 7 in 30.65 %; mean = 6.31, SD =
females) is given below. Pectinal teeth in males (n=5%)46;est= 4/4 (62),em= 3/3 (1), 3/4 (1), 4/4 (60)psbt=
716 (1), 717 (4), 7/8 (4), 8/7 (1), 8/8 (39), 9/8 (2), 9/9 (3%/2 (62); ekn = 4/4 (62);eb = 4/4 (&). Note a rare
in total, 8 in 78.70 % and 7 in 12.96 %hean =7.93, SD deviation ofem= 3, which may become an important
= 0.47. Pectinal teeth in females (n=14) 71), 7/6 (1), phenotypic marker in subgen&iscorpiuswhen fixed
717 (4), 8/8 (1); in total, 7 in 76.92 % and 8 in 15.38 %) some populations and species (e&.carpathicus
mean = 7.07, SD = 0.47. Pedipalp patella trichobothrgastr. from Romania; see Fet & Soleglad, 2002).



