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Maco mer, Mt. S. Antonio, A. Vigna leg. 2.V.1967, 1 ♂ (MCVR). Oristano, Cuglieri, 
rd. to San Leonardo 7 Fuentes, Mt. Ferru; 40.17931N 8.58544E; 587 m; dry, open 
Quercus forest; 14.X.2005; M. Arnedo and M. Mejía-Chang leg. (1♀ CRBA001238, 
cryo-collection, DNA extraction LB295); nearby S. Leonardo 7 Fuentes, Mt. Fer-
ru, 40.20362N 8.68969E; 699 m; old crops and open forest Quercus and Rubus; 
14.X.2005; M. Arnedo & M. Mejía-Chang leg. (1♀ CRBA001240 cryo-collection, 

Figures 14-18. D. jana sp. n. holotype, right male bulb 14 prolateral view, general 15 anterior view 
16 posterior view 17 retrolateral view 18 P, prolateral view.
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DNA extraction LB296, 1♀ CRBA001707 cryo-collection, DNA extraction LB299, 
1juv. CRBA001708 cryo-collection, DNA extraction LB300,); Morgongiori, Bruncu 
Mutzuis, 39.77145N 8.74666E; 761 m; open Quercus forest w/ mosses; 15.X.2005; 
M. Arnedo & M. Mejía-Chang leg. (1sub♂ CRBA001256, cryo-collection, DNA ex-
traction LB301)

Figures 19-22. D. shardana holotype, right male bulb 19 prolateral view, general 20 prolateral view, tip 
detail 21 anterior view 22 P, prolateral view.
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Diagnosis. Dysdera shardana sp. n. diff ers from continental species of the erythrina 
group in the shape of the posterior-distal part of the tegulum, which is expanded in 
the continental species. In addition, continental females of the erythrina group exhibit 
a characteristic hourglass-shaped spermatheca, which is very attenuated in D. shardana 
sp. n. It can also be distinguished from D. erythrina and D. erythrina provincialis by the 
lateral concave shape of the chelicera and a heavily wrinkled (foveate) carapace (Figs 5, 
7). It diff ers from D. jana sp. n., also from Sardinia, in the presence of dorsal spines on 
tibia 4, the position and length of the fi nger-like process on the tip of the male bulb 
(compare Figs 15 and 21), and by the fusion of the anterior sclerotised stripes of the 
vulva VA (compare Figs 9 and 11).

Etymology. Th e name in apposition refers to the Shardana people, one of several 
groups of “Sea Peoples” that appear in fragmentary historical records (Egyptian inscrip-
tions) for the Mediterranean region in the second millennium B.C. According to some 
scholars they settled in Sardinia after the period of Ramses III (around 1180 B.C.).

Description. Holotype male num. CRBA 1246. Figs 5, 7, 9, 19-22. Carapace (Fig. 
5) 3.01 mm long; maximum width 2.35 mm; minimum width 1.68 mm. Dark red, 
darkened at borders; foveate at borders, slightly wrinkled in the middle, covered with 
small black grains. Frontal border roughly round, from 1/2 to 3/5 carapace length; an-
terior lateral borders parallel; rounded at maximum dorsal width, back lateral borders 
straight; back margin wide, straight. AME diameter 0.18 mm; PLE 0.18 mm; PME 
0.16 mm; AME slightly backwards from frontal border, separated from one another by 
about 2/3 diameter, close to PLE; PME close to each other, less than 1/4 PME diam-
eter from PLE. Labium trapezoid-shaped, base wider than distal part; longer than wide 
at base; semicircular groove at tip. Sternum brownish orange, darkened on borders; 
wrinkled; uniformly covered in slender black hairs.

Chelicerae 1.2 mm long, about 2/5 of carapace length in dorsal view; fang long, 
1.22 mm; basal segment proximal dorsal, ventral side scantly covered with piligerous 
granulations; concave-shaped in lateral view (Fig. 7). Chelicera inner groove long, about 
1/2 cheliceral length; armed with three teeth and lamina at base; B=M>D; D triangu-
lar, slightly below groove midpoint; B close to basal lamina; M close to B. Legs yellow. 
Lengths of male described above: fe1 2.3 mm (all measurements in mm); pa1 1.3; ti1 
1.84; me1 1.66; ta1 0.48; total 7.57; fe2 2.09; pa2 1.22; ti2 1.71; me2 1.58; ta2 0.51; 
total 7.11; fe3 1.58; pa3 0.87; ti3 1.07; me3 1.43; ta3 0.41; total 5.31; fe4 2.09; pa4 
1.17; ti4 1.68; me4 1.89; ta4 0.51; total 7.34; fe Pdp 1.22; pa Pdp 0.66; ti Pdp 0.66; 
ta Pdp 0.71; total 3.26; relative length: 1>4>2>3. Spination: leg1, leg2 spineless; fe3d 
spineless; pa3 spineless; tb3d spines arranged in two bands; proximal 1.0.0; distal 1.0.0; 
tb3v spines arranged in one band; proximal 0.1.0; with one prolateral spine on left leg, 
and two terminal on right leg. Fe4d spineless; pa4 spineless; tb4d spines arranged in 
two bands; proximal 1.0-1.1; distal 0.0.0-1; tb4v spines arranged in one band; proximal 
0.1.0; with two terminal spines. Dorsal side of frontal legs, ventral side of palp covered 
with hairs. Claws with eight teeth or less; hardly larger than claw width.

Abdomen 3.26 mm long; cream-coloured; cylindrical. Abdominal dorsal hairs 
0.13 mm long; thin, curved, not compressed, pointed; uniformly thickly distributed.
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Male copulatory bulb (Fig. 9) T slightly shorter than DD; external, internal distal 
border sloped backwards. DD bent about 45o in lateral view; internal distal border not 
expanded. IS, ES equally developed; IS truncated at DD middle part. DD tip (Figs 
19-21) straight in lateral view; AR present, parallel to DD; fi nger-like distal projection 
at AR retrolateral side, shorter than AR length. C absent. AC absent. LF absent. L 
reduced to distal part. LA absent. F absent. AL absent. P (Fig. 22) fused to T; sloped 
forming an angle of about 135° to T in lateral view; lateral length about 1/4 of T 
width; ridge present, parallel to T; not expanded, upper margin smooth; not distally 
projected; back margin slightly folded towards internal side.

Paratype female num. CRBA 1246. Figs 12-13. All characters as in male except: 
Carapace 3.19 mm long; maximum width 2.55 mm; minimum width 1.68 mm. AME 
diameter 0.18 mm; PLE 0.19 mm; PME 0.16 mm; AME slightly back from frontal 
border, separated from one another by about 2/3 diameter, touching PLE; PME very 
close to each other, less than 1/4 PME diameter from PLE. Sternum very slightly wrin-
kled, mainly between legs and frontal border.

Chelicerae 1.38 mm long; fang 1.48 mm; basal segment proximal dorsal side 
scantly covered with piligerous granulations. Chelicera armed with three teeth and 
lamina at base; M>B=D. Legs orange. Lengths of female described above: fe1 2.22 
mm (all measurements in mm); pa1 1.35; ti1 1.73; me1 1.58; ta1 0.46; total 7.34; fe2 
2.04; pa2 1.28; ti2 1.68; me2 1.53; ta2 0.48; total 7.01; fe3 1.66; pa3 0.92; ti3 1.15; 
me3 1.38; ta3 0.41; total 5.51; fe4 2.27; pa4 1.22; ti4 1.79; me4 1.89; ta4 0.48; total 
7.65; fe Pdp 1.17; pa Pdp 0.61; ti Pdp 0.61; ta Pdp 0.71; total 3.11; relative length 
4>1>2>3. Spination: tb3d spines arranged in two bands; proximal 1.0.0; distal 1.0.0; 
tb3v with two terminal spines. Tb4d spines arranged in one band; proximal 1.0.1; tb4v 
spines arranged in one band; proximal 0.1.0; with two terminal spines.

Abdomen 4.56 mm long. Abdominal dorsal hairs 0.14 mm long; medium-sized, 
curved, compressed, pointed; uniformly, thickly distributed. Vulva (Figs 12-13) DA 
clearly distinguishable from VA; DA slightly wider than long; DF wide in dorsal view. 
MF margins not fused, poorly developed, membranous (Fig. 12). VA rectangle-like, 
pointed expansion at middle frontal part (Fig. 13); frontal region completely sclero-
tized; posterior region internal margin sclerotized, forming two divergent stripes; AVD 
absent. S attachment not projected under VA; arms as long as DA, slightly curved; tips 
not projected; neck hardly visible. TB usual shape.

Variation. Carapace ranges in length from 2.50 mm to 3.42 mm, males (n=7) 
average 2.79 (2.50-3.06), female (n=8) average 3.07 (2.68-3.42). In general male legs 

Table 4. Intraspecifi c spination variability in D. shardana sp. n.

Proximal Medio-proximal Medio-distal Distal

Tibia 3 dorsal 1.0.0 0 0 1.0.0
Tibia 4 dorsal 0-1.0-1.1 0 0 0.0.0-1
Tibia 3 ventral 0. 0-1.0 0 0 1.0.0-1
Tibia 4 ventral 0. 0-1.0 0 0 1.0. 0-1
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bear fewer spines that female legs, one male form Mt. S. Antonio representing an ex-
treme case of reduced spination. Spination variability summarised in Table 4.

Distribution. Known from several localities around the western half of Sardinia, 
and also in the Gennargentu region on the central-eastern side of the island, spanning 
from 360 to above 1100 m elevation.

Discussion

Molecular phylogenetic analyses unambiguously support the close relationship of Dys-
dera shardana sp. n. with the species of the erythrina group. Morphological synapo-
morphies for this clade include a large, semicircular expansion (AR) at the DD tip, 
running parallel to the bulb proximal-distal axis and a bilobular, granulated posterior 
diverticulum in the female vulva. Both D. shardana sp. n. and D. jana sp. n. exhibit 
a regular-shaped tegulum. Th is suggests that the particular shape of the tegulum with 
a mid-part constraint and an expansion around the P region is most likely a synapo-
morphy of the clade formed by D. lantosquensis and D. erythrina. Th e erythrina group 
was not defi ned in cladistic terms and hence it is not possible to assess its limits. Th e 
taxonomic sampling of the phylogenetic analysis conducted in this study included two 
species closely resembling those originally proposed to be part of the erythrina group, 
namely D. cf. inermis (closely similar to D. fuscipes) and D. lusitanica (resembling D. 
veigai). Th e phylogenetic analyses revealed that they are not closely related to D. eryth-
rina. Deeleman-Reinhold and Deeleman (1988) did not justify the inclusion of D. 
fuscipes and D. veigai species into the erythrina group and thus it is diffi  cult to evaluate 
convergence in morphological traits. All these species, however, share a particular shape 
of the P, which is in most cases short and with the proximal margin parallel, instead of 
perpendicular, to the proximal-distal axis of the bulb. Close examination of this struc-
ture, however reveals, obvious diff erences among the species (e.g., the particular shape 
observed in the D. lantosquensis / D. erythrina clade is probably synapomorphic for this 
group). Th e eastern Iberian species D. valentina was included in the analyses based on 
the similarities in the distal part of the male bulb DD to D. erythrina. All analyses sup-
port (although only marginally under parsimony and maximum likelihood) the sister 
group relationship of D. valentina with the D. shardana sp. n. / D. erythrina clade, 
suggesting that the presence of a long, arch-like expansion on the anterior-distal side of 
the DD, running parallel to a short L (see Ribera 2004, Figs 1A-B) could constitute a 
synapomorphy of a more inclusive clade that would also embrace the erythrina group. 
More morphological comparative data and new phylogenetic analyses based on more 
exhaustive taxonomic sampling would be required to confi rm the latter suggestion.

Based on morphological evidence, there is little doubt that the two new Sardinian 
Dysdera species are closely related. Th ey are extremely similar in somatic morphology 
(some minor diff erences in leg spination) and share at least one exclusive character: the 
presence of a fi nger-like projection at the tip of the male bulb (although it is not com-
pletely clear whether the process actually grows from the same position, see diagnosis). 
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Unfortunately, the lack of genetic data for D. jana sp. n. precludes discerning whether 
the two endemics are sister species or whether one of them is actually more closely 
related to the D. erythrina /D. lantosquensis clade. Examples of local diversifi cation in 
Sardinia have been reported in other ground-dwelling animals. Th e cave beetle genera 
Ovobathysciola and Patriziella form a monophyletic group that includes six endemic 
species in Sardinia. Molecular clock analysis suggests that separation among the Ovo-
bathysciola / Patriziella species started about 16 to 10 m.a., assuming that the clade 
originated as a result of the split of the Corsico-Sardinian plate from the Iberian pe-
ninsula (~30 m.a.) (Caccone and Sbordoni 2001). Th e Hydromantes cave salamanders, 
on the other hand, include fi ve endemic lineages in Sardinia, which have been recently 
shown to form a paraphyletic group with regard to closest relatives in south-eastern 
France and northern-central Italy (Carranza et al. 2008). In this case, molecular time 
estimates suggest that the Messinian Salinity Crisis facilitated the two independent 
colonisation events that gave rise to present day Sardinian endemics (although a single 
colonisation of the island followed by a back colonisation of the mainland is an equally 
parsimonious explanation). Th e unresolved phylogenetic position of D. jana sp. n. 
hinders distinguishing between a scenario of a single colonisation of Sardinia followed 
by in situ speciation of the two new Dysdera species from a scenario with a colonisation 
of Sardinia by the common ancestor of the D. shardana sp. n. / D. erythrina clade fol-
lowed by back colonisation of the mainland. Regardless of the scenario, time estimates 
clearly suggest that the split of D. shardana sp. n. from mainland relatives post-dates 
the opening of the western Mediterranean basin. Time estimates of the split of D. 
shardana sp. n. and of the diversifi cation of the D. erythrina / D. lantosquensis clade are 
close enough to the Messinian Salinity Crisis time period to suggest that this geological 
event may have played a role in the origin of these lineages, as has also been proposed 
for the harvestmen genus Trogulus (Schönhofer and Martens 2008). Confi dence inter-
vals of the time estimates, however, are too large to rule out other alternative scenarios. 
Moreover, it has been shown based on mitochondrial substitution rates that trans-
Gibraltar lineage divergences in the scorpion Buthus occitanus predate the opening of 
the strait of Gibraltar (Gantenbein and Largiader 2003), which opens the door to the 
possibility that our calibration point is too young and hence the time of colonization 
of Sardinia is an underestimation.

At this stage, it is not clear what factors may have prompted the speciation of the 
two new Sardinian endemics. Th e two species show allopatric distribution, generally 
associated to middle (500 m) and high elevations (1000 m). D. jana sp. n. seems to 
have a narrow distribution, restricted to the Supramonte region, while D. shardana 
sp. n. is widespread across most of the islands, except for the northern and southern-
most areas (Mt. Limbara and Sette Fratelli, respectively). Interestingly, species of the 
cave-dwelling beetle lineage Ovobathysciola / Patriziella show a very similar geographic 
distribution pattern to D. jana sp. n. (O. graffi  ti is endemic to the Supramonte region) 
and D. shardana sp. n. (the rest of the Ovobathysciola / Patriziella species are found in 
Mt. Arci, Mt. Ferru and Gennargentu), although with contrasting levels of species di-
versity and phylogenetic relationships (compare fi g. 2 in Caccone and Sbordoni 2001 
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with our Fig. 3). Genetic analysis of several D. shardana sp. n. populations, however, 
revealed strong phylogeographic patterns in this species. Populations from Mt. Arci 
form an independent network (i.e., highly divergent haplotypes) from those sampled 
from Mt. Ferru and Gennargentu, which are also separated (the southernmost known 
populations on Sulcis-Iglesiente could not be analysed genetically). Th is observation 
does not necessarily imply that the former haplotype groups should be considered 
independent evolutionary lineages, but it does suggest that there are environmental 
factors (e.g., unsuitable lowland habitat due to warmer climatic conditions) restricting 
gene fl ow across geographic areas separated by just 50 km. Environmental restrictions 
to gene fl ow could eventually lead to speciation and hence explain the presence of two 
sibling species of the erythrina group on Sardinia.

Conclusion

Two new species of the woodlouse-hunter spider genus Dysdera are described from Sar-
dinia. Phylogenetic evidence and morphological features suggest that they are closely 
related to the type species of the genus D. erythrina. Time estimates reject an Oligocene 
origin of the new Dysdera species and instead suggest that the Messinian Salinity Crisis 
shaped the diversifi cation of Sardinian endemics and their closest relatives. Deep ge-
netic divergences and population structure in Dysdera shardana sp. n. identifi es restric-
tion to gene fl ow due to environmental factors as the most plausible explanation for 
local speciation events.
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