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Abstract
A new species, Alopecosa koponeni sp. n., is described from the Arctic part of Manitoba. Individuals of A. koponeni most
resemble those of A. pictilis (Emerton, 1885), but are smaller than the latter and differ in the epiginum and in colour pattern
in both sexes. DNA barcode results show an interspecific distance of 0.93 between A. koponeni sp. n. and A. pictilis, a
shallow genetic divergence that suggests a recent separation.

Introduction
Spiders of the Canadian Arctic are becoming better known through recent collecting efforts and through published
revisions such as those by Dupérré (2013), Marusik et al. (2006), Marusik & Koponen (2001), Saaristo & Koponen
(1998), and Saaristo & Marusik (2004). Additionally, two recent checklists also included arctic species (Buckle et
al. 2001; Paquin et al. 2010) and a recent study on the spiders of Churchill revealed an undescribed species of
Alopecosa, which was given the interim name Alopecosa sp. 1GAB (Blagoev et al. 2013).
Among all 120 valid genera of Lycosidae, Alopecosa Simon, 1885 is the fifth largest genus (Platnick 2014).
Roughly 75% of Alopecosa are restricted to Eurasia, and 9% have a typical Holarctic or Palearctic distribution. To
date, only seven species of Alopecosa are known from the Nearctic. Based on copulatory organs, these seven
species are divided into three main species groups; Alopecosa pulverulenta group, Alopecosa exasperans group,
and Alopecosa solivaga group (Dondale, Redner 1979, 1990).
Using morphological and molecular evidence, we describe a new species belonging to the Alopecosa solivaga
species group from arctic tundra at Churchill, Manitoba.

Methods
Collecting methods
All ten specimens of A. koponeni sp. n. were collected during the snow-free months near Churchill (Fig. 1) using
pitfall traps. The traps were placed in the soil between moss substrates around the rocks and temporary ponds close
to the marine shoreline. Spiders were removed twice weekly from the traps. All specimens were then preserved in
fresh 95% ethanol and are now deposited in the Canadian National Collection of Insects & Arachnids, Ottawa,
Ontario (CNC), and the Biodiversity Institute of Ontario (BIO), University of Guelph.
The species locality map (Fig. 1) was created with SimpleMappr, http://www.simplemappr.net (Shorthouse
2010).
All measurements are given in mm.
Molecular methods
For comparative molecular analysis, COI sequences from 341 specimens from 18 Alopecosa species were used to
explore relationships (Table 1, Fig. 8).
The DNA barcoding protocols were replicated, following Blagoev et al. (2013).
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FIGURE 1. Type locality of Alopecosa koponeni sp. n. (red), along collection localities of all other outgroup representatives of
Alopecosa used in this study (green).

Molecular analyses included sequences from all barcode compliant members of Alopecosa collected in North
America (excluding Mexico) deposited in the Barcode of Life Data Systems (BOLD). All sequence data were
submitted to GenBank (KM254009–KM254160) and can be accessed on BOLD in the Dataset: “[DSKOPONENI] Alopecosa koponeni sp. n. from Churchill, Manitoba” through the BOLD website
(www.boldsystems.org).
To examine molecular relationships of Alopecosa, a neighbour-joining tree of the barcode sequences was
constructed using K2P distances (Kimura 1980) and the amino acid based BOLD Aligner (Ratnasingham & Hebert
2007) through the BOLD Taxon ID Tree function, and also in MEGA version 6 (Tamura et al. 2013), using the
BOLD aligned sequences.

Taxonomy
Family Lycosidae Sundevall, 1833
Genus Alopecosa Simon, 1885
Alopecosa koponeni sp. nov.
Figs 2–7.
Type material. Holotype ♀ (07CHU-AR-0201, GU683697) Miss Piggy, 5 km East from Churchill, Manitoba,
Canada, 58.76°N, -94.086°W, 23 m a.s.l., 10 August 2007, J. Lankshear, J. McGowan. Deposited in the Canadian
National Collection of Insects & Arachnids, Ottawa, Ontario (CNC).
Paratypes. 1♀ 4 ♂♂ same locality as holotype, 20 June 2007, J. Lankshear, J. McGowan, labelled as follows:
♀ (07CHU-AR-0206, GU683699), ♂(07CHU-AR-0202, GU683696), ♂ (07CHU-AR-0203, GU683695), ♂
(07CHU-AR-0204, GU683701), and ♂ (07CHU-AR-0205, GU683700), all deposited in CNC. Moreover, DNA
barcodes have revealed four additional juvenile specimens (07PROBE-06502, KF367830; 07PROBE-02739,
KF367832; 07PROBE-02883, KF367831; 07PROBE-02770, KF367833), which are deposited in the Biodiversity
Institute of Guelph.
Diagnosis. Alopecosa koponeni sp. n. closely resembles A. pictilis (Emerton, 1885) in having a similar male
palpal structure (Figs 2, 3), but differs in colour pattern and by the shape of the epigynum. Males of A. koponeni
sp. n. (carapace length 3.72 ± 0.29) are smaller than those of A. pictilis (carapace length 4.42 ± 0.41 (Dondale &
Render, 1990)). In structure, the lateral sides of the carapace in A. koponeni sp. n. enclose large orange or yellowish
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spots unlike the nearly uniform lateral areas in A. pictilis. The pale median area of the carapace in A. koponeni sp.
n. expands to a large circular region posterior to the posterior lateral eyes, then expands again at the dorsal groove
and narrows to the posterior margin of the carapace (Figs 4, 5); by contrast, this area in A. pictilis expands
gradually posterior to the posterior lateral eyes and then narrows to the posterior margin of the carapace. The legs
of A. koponeni sp. n. possess 2 or 3 dark rings on the femora and tibiae in contrast with the weak or absent rings on
individuals of A. pictilis. The epigynum of A. koponeni sp. n. somewhat resembles that of A. pictilis females
externally, but the copulatory ducts angle abruptly where they meet the spermathecae in contrast with the curved
tubes in females of A. pictilis, and the free ends of the spermathecae in A. koponeni sp. n. are directed
posteromesally rather than anteromesally (Figs 6, 7). The shape of the epigynum in A. koponeni sp. n. is also
reminiscent of the illustration of A. ermolaevi Savelyeva, 1972, described from Kazakhstan (Savelyeva 1972).
Unfortunately, the latter species is only known from the original description (Logunov 2013), and was described
from a single female. Furthermore, in the original description of the species there is no drawing of the
spermathecae. Both species differ in the colour pattern and in the overall shape of the epigynum; the median
septum of A. koponeni sp. n. also is broader anteriorly.

Description
Male: Four male paratypes as follows: Total length 6.68–7.85. Carapace 3.34–4.01 long, 2.67–3.17 wide. Length/
width ratio of carapace 1.05–1.44 (Fig. 4). Leg formula and length of leg segments: IV [4.37 + 3.57 + 3.57 + 4.83 +
2.71 (19.05)] > I [4.02 + 2.49 + 3.66 + 4.66 + 2.76 (17.59)] > II [4.00 + 2.38 + 3.69 + 4.04 + 2.63 (16.74)] > III
[3.61 + 2.44 + 3.21 + 4.32 + 2.81 (16.39)]. Carapace with lateral areas dark brown, enclosing two pale orange or
yellowish spots near margin; pale median area expanded posterior to posterior lateral eyes in rounded form,
widened at dorsal groove, then narrowed to posterior margin of carapace. Chelicerae dark brown; retromargin with
2 teeth. Legs brown, with distinct dark rings. Sternum pale reddish brown. Abdomen yellowish dorsally, with dark
lateral margins and heart mark; venter pale reddish brown.

FIGURES 2–3. Male palpus of the allotype of Alopecosa koponeni sp. n.: 2 – ventral view; 3 –retrolateral view. Scale bar 0.3
mm.
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FIGURES 4–5. General appearance of Alopecosa koponeni sp. n.: 4 – male, dorsal view (paratype); 5 – female, dorsal view
(holotype). Scale bar 1 mm.

FIGURES 6–7. Female copulatory organs of the holotype of Alopecosa koponeni sp. n.: 6 – epyginum, ventral view; 7 –
spermathecae, dorsal view. Scale bar 1 mm.

Palpus with stridulatory organ at junction of tibia and base of cymbium; tibia brown, with numerous long black
erect setae (Figs 2, 3); cymbium dorsally with dense brush of fine pale setae on distal half, and with 2 or 3 weak
macrosetae at tip; terminal apophysis slender, with tip lying close to tip of embolus; embolus slender, curved;
median apophysis approximately triangular, with pointed curved hook laterally. Further use of scanning electron
micrographs of dissected pedipalps may well reveal diagnostic morphological features in males.
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Female. Holotype and one paratype as follows: Total length 8.25, 8.52. Carapace 4.30, 4.34 long, 3.17, 3.28
wide. Length/width carapace 1.30, 1.31 (Fig. 5). Leg formula and length of leg segments: IV [3.77 + 2.32 + 2.37 +
3.38 + 2.41 (14.25)] > I [3.72 + 2.44 + 2.71 + 2.66 + 2.51 (14.04)] > II [3.40 + 2.28 + 2.89 + 2.54 + 2.43 (13.54)] >
III [3.31 + 2.24 + 2.41 + 2.57 + 2.46 (12.99)]. Carapace with lateral areas dark brown or nearly black, enclosing
large orange spots; pale median area as in males. Chelicerae, legs, and sternum as in males. Abdomen dorsally
grey, with dark heart mark and chevrons. Venter dull reddish.
Epigynum with rounded septum (Fig. 6). Copulatory ducts angled abruptly laterad where they meet spermathecae;
spermathecae egg-shaped, with free end directed posteromesally (Fig. 7).
Distribution. Alopecosa koponeni sp. n. is known only from the type locality.
Ecology. Alopecosa koponeni sp. n. inhabits moss-covered stone embankments around shallow temporary
ponds, near Hudson Bay. Juvenile spiders were collected in June, while all the adults were caught from 20 June to
10 August.
Etymology. We take pleasure in dedicating the new species to our colleague Seppo Koponen of Turku,
Finland. He is familiar with the Canadian Arctic, having collected and published on spiders of northernmost
Quebec.

Result and discussion
Alopecosa koponeni sp. n. was originally discovered on the basis of morphology of the female holotype. Later,
DNA barcodes (obtained from all ten specimens from which DNA was extracted) confirmed the distinct status of
the new species from all other Alopecosa, including its closest relative A. pictilis (Table 1).
The COI neighbour-joining tree strongly supported the monophyly of all Alopecosa species sampled in our
study (Fig. 8), with species boundaries based on morphology corresponding very well to those based on barcode
clusters. Interestingly, with a few minor exceptions, the five different species groups within the genus were also
recovered in the neighbour-joining analysis. The largest is the A. solivaga species group (Esyunin & Tuneva 2012)
(Fig. 8) comprised of A. koponeni sp. n., A. hirtipes (Kulczyński, 1907), A. kulczynskii (Bösenberg, 1895), A.
pictilis (Emerton, 1885), A. sibirica (Kulczyński, 1908), A. solivaga (Kulczyński, 1901), and A. solivaga borea
(Kulczyński, 1908). Interspecific divergence within the A. solivaga group was relatively small (e.g. only 0.93%
divergence between A. koponeni sp. n. and A. pictilis, see Table 1), and reflects morphological homogeneity among
these species. Moreover, in most other families, species are best distinguished by male morphology, but
identifications to the species level are easier with females in the A. solivaga species group (Marusik et al. 2000).
Although considered valid species, members of the A. solivaga group cannot be distinguished solely by palpal
morphology. For example, A. sibirica is distinguishable from other members of the group by its larger size, and
males of A. borea, A. solivaga, and A. pictilis cannot be distinguished in practice (Marusik, pers. comm.). The
parallels between genetic and morphological similarity within the Alopecosa solivaga group have exceptions,
however. For example, shallow divergence would be expected between A. solivaga and its subspecies A. solivaga
borea, but COI sequence divergence varies almost 4% in these congenerics. This magnitude of this variation and
the placement of these taxa in paraphyletic clusters suggest the status of the subspecies needs revision. Similarly,
the relatively large genetic distance (1.39%) between representatives of A. hirtipes from Canada and Russia calls
for more taxonomic attention, because this variation probably indicates separate species.
The A. exasperans species group was also recovered in the neighbour-joining tree (Fig. 8), comprising A.
exasperans (O. Pickard-Cambridge, 1877), A. mutabilis (Kulczyński, 1908), and A. albostriata (Grube, 1861). The
A. pulverulenta species group is composed of five species, three of which, although morphologically distinct
(Lugetti & Tongiorgi 1969; Kronestedt 1990) showed limited divergence in COI (Fig. 8). In particular, the
minimum distance between the Holarctic species A. cuneata (Clerck, 1757) and A. pulverulenta (Clerck, 1757) was
0.6%, while that between A. pulverulenta and A. trabalis (Clerck, 1757) was 1.1%. Interestingly, A. kochii
(Keyserling, 1877) and A. aculeata (Clerck, 1757) occur in two deeply divergent paraphyletic sequence clusters
with a minimum divergence of 4.8%. This fact probably is due to the different modes of colonisation in both
species, although living sympatrically. Surprisingly, A. kochii is grouped along with COI sequences from members
of the A. striatipes (C.L. Koch, 1839) species group (Lugetti & Tongiorgi 1969), represented here by A. solitaria
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(Herman, 1879) and A. taeniopus (Kulczyński, 1895). Finally, sequences of members of the A. cursor species
group (A. cursor (Hahn, 1831) and A. pentheri (Nosek, 1905)) also formed a distinct monophyletic cluster, in
which two species had barcode similarity of 1.2%.

FIGURE 8. Ultrametric neighbour-joining tree (K2P) showing similarities among 658-bp COI barcode sequences of
Alopecosa koponeni sp. n. (in red) and all members of Alopecosa outgroup included in our study. Bootstrap values are based on
500 replicates.
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TABLE 1. Minimum genetic distance between COI barcodes of heterospecific specimens (nearest neighbour distance, K2P)
among spider species in Alopecosa included in the study.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Taxa
A. aculeata
A. albostriata
A. cuneata
A. cursor
A. exasperans
A. hirtipes
A. kochi
A. koponeni sp. n.
A. kulczynski
A. mutabilis
A. pentheri
A. pictilis
A. pulverulenta
A. sibirica
A. solitaria
A. solivaga
A. solivaga borea
A. taeniopus
A. trabalis

1.
5.72
3.30
5.91
6.05
6.90
4.76
6.91
7.75
6.39
5.97
6.57
2.97
7.07
6.95
7.41
7.09
6.94
3.26

2.
6.07
7.95
2.97
4.27
8.29
4.27
5.60
2.18
7.60
4.61
5.90
4.94
9.38
5.27
4.44
7.97
6.41

3.
5.25
6.40
7.04
6.10
6.75
8.10
6.06
5.08
6.41
0.62
7.07
8.16
7.75
6.92
7.45
0.62

4.
8.28
7.41
6.52
7.42
7.91
7.92
1.24
7.08
5.42
7.23
7.79
7.92
7.42
7.95
5.92

5.
4.91
8.46
4.76
6.07
1.70
8.28
5.43
6.23
5.74
9.17
6.41
5.09
8.12
6.73

6.
7.75
1.86
3.95
4.43
8.10
1.55
6.82
3.30
8.14
3.30
1.71
8.14
7.39

7.
8.13
8.44
8.10
6.42
8.13
5.65
7.75
5.60
8.10
8.28
6.10
5.76

8.
4.11
4.43
8.12
0.93
6.58
3.46
9.04
3.79
1.71
8.32
7.09

9.
5.41
8.78
4.11
7.88
2.34
9.90
2.34
4.28
7.59
8.45

10.
7.92
5.09
5.89
4.76
9.52
5.76
4.93
7.95
6.39

11.
7.42
5.25
7.92
7.79
8.64
8.11
7.75
5.25

12.
6.31
3.46
8.68
3.79
1.71
7.97
6.75

13.
6.90
7.77
7.53
6.66
7.04
1.08

14.
9.20
1.55
3.96
7.78
7.41

15.
9.55 16.
8.85 3.95 17.
6.30 7.77 8.49 18.
8.16 8.10 7.26 7.63

19.

Conclusion
We described Alopecosa koponeni sp. n. based on morphology and supported this with evidence of reproductive
isolation in the form of distinct DNA barcodes. Species in general differ by more than 2% in COI, while lower
levels of divergence can occur in evolutionarily young species (Nazari et al. 2011, Mutanen et al. 2012). For
example, two cases of young species were detected in a study involving species of Pardosa and Erigone (Blagoev
et al. 2013).
The presence of low sequence divergences within species assemblages does not compromise the use of DNA
barcoding for specimen identification (Hebert et al. 2003; Sauer & Hausdorf 2010). The shallow genetic
differences between closely related species suggests a recent origin, which parallels the limited morphological
divergence among them. The availability of species with low barcode divergence shows the key role for
taxonomists in building and monitoring DNA barcode reference libraries.
This study supports the hypothesis that more species within the A. solivaga species group await discovery. The
presence of so many species with such shallow genetic divergence suggests a recent taxon pulse or radiation.
Interestingly, all morphological, supra-species groups in our study formed distinct barcode groups. The occasional
anomalies (e.g. grouping all sequences of A. kochii far away from the main group pulverulenta) reinforce the need
for a complete revision of the genus Alopecosa, which should be accompanied by molecular data.

Acknowledgments
The authors express their deep gratitude to the young and very talented artist Denitsa Peneva, Scientific Illustrator
at Pensoft Publishers and Illustrator at Freelance Artist/Illustrator for remarkable drawings illustrating of the new
species. We thank the students from the Arctic Ecology field course offered by the University of Guelph for
collecting specimens. This work was possible thanks to the support provided by NSERC's International Polar Year,
by Paul D.N. Hebert and the Discovery Grant programs by Sarah Adamowicz. DNA sequencing of outgroup
specimens was largely funded by the Government of Canada through Genome Canada (2008-OGI-ICI-03) and the
Ontario Genomics Institute in support of the International Barcode of Life Project. We thank all staff at the
Canadian Centre for DNA Barcoding at the University of Guelph for molecular analysis. We are grateful to the
following colleagues who helped us during preparation of the present work: Alexey Borisenko, Ari Kakko, Arild
Johnsen, Christo Deltshev, Claudia Copley, Darren Copley, Jason Straka, Jayme Sones, Jerome Moriniere, John

158 · Zootaxa 3894 (1) © 2014 Magnolia Press

BLAGOEV & DONDALE

Sloan, Kadir Kunt, Lars Hendrich, Maria Naumova, Marko Mutanen, Monica Young, Robb Bennett, Stoyan
Lazarov, Suzanne Bateson, Vadim Zolotuhin, Yuri Alekseenko, and Yuri Marusik. We are grateful to Cor Vink and
two anonymous reviewers for their valuable comments on the manuscript.

LITERATURE CITED
Blagoev, G.A., Nikolova, N.I., Sobel, C.N., Hebert, P.D.N. & Adamowicz, S.J. (2013) Spiders (Araneae) of Churchill,
Manitoba: DNA barcodes and morphology reveal high species diversity and new Canadian records. BMC Ecology, 13,
1–44.
http://dx.doi.org/10.1186/1472-6785-13-44
Buckle, D.J., Carroll, D., Crawford, R.L. & Roth, V.D. (2001) Linyphiidae and Pimoidae of America north of Mexico:
checklist, synonymy, and literature. Fabreries, Supplement 10, 89–191.
Dondale, C.D. & Redner J.H. (1979) Revision of the wolf spider genus Alopecosa Simon in North America (Araneae:
Lycosidae). The Canadian Entomologist, 111, 1033–1055.
http://dx.doi.org/10.4039/Ent1111033-9
Dondale, C.D. & Redner, J.H. (1990) The insects and arachnids of Canada, Part 17. The wolf spiders, nurseryweb spiders, and
lynx spiders of Canada and Alaska, Araneae: Lycosidae, Pisauridae, and Oxyopidae. Research Branch Agriculture Canada
Publication, 1856, 1–383.
Dupérré, N. (2013) Taxonomic revision of the spider genera Agyneta and Tennesseellum (Araneae, Linyphiidae) of North
America north of Mexico with a study of the embolic division within Micronetinae sensu Saaristo & Tanasevitch 1996.
Zootaxa, 3674 (1), 1–189.
http://dx.doi.org/10.11646/zootaxa.3674.1.1
Esyunin, S.L. & Tuneva, T.K. (2012) On two rare spider species of the genus Alopecosa Simon, 1885 (Aranei: Lycosidae) from
the south Urals. Arthropoda Selecta, 21, 269–272.
Hebert P.D.N., Ratnasingham S. & deWaard, J.R. (2003) Barcoding animal life: cytochrome c oxidase subunit 1 divergences
among closely related species. Proceedings of the Royal Society, 270 (B), S596–S599.
http://dx.doi.org/10.1098/rsbl.2003.0025
Kimura, M. (1980) A simple method for estimating evolutionary rate of base substitutions through comparative studies of
nucleotide sequences. Journal of Molecular Evolution, 16, 111–120.
http://dx.doi.org/10.1007/BF01731581
Kronestedt, T. (1990) Separation of two species standing as Alopecosa aculeata (Clerck) by morphological, behavioural and
ecological characters, with remarks on related species in the pulverulenta group (Araneae, Lycosidae). Zoologica Scripta,
19, 203–225.
http://dx.doi.org/10.1111/j.1463-6409.1990.tb00256.x
Logunov, D.V. (2013) A new species of the genus Alopecosa Simon, 1885 (Aranei: Lycosidae) from south-east Kazakhstan.
Arthropoda Selecta, 22, 163–169.
Lugetti, G. & Tongiorgi, P. (1969) Ricerche sul genere Alopecosa Simon (Araneae-Lycosidae). Atti della Società Toscana de
Scienze Naturali di Pisa, 76, 1–100.
Marusik, Y.M., Gnelitsa, V.A. & Koponen, S. (2006) A survey of Holarctic Linyphiidae (Aranei). 4. A review of the erigonine
genus Lophomma Menge, 1868. Arthropoda Selecta, 15, 153–171.
Marusik, Y.M. & Koponen, S. (2001) Revision of the Holarctic spider genus Procerocymbium Eskov 1989 (Araneae:
Linyphiidae). Acta Arachnologia (Tokyo), 50 (2), 145–156.
http://dx.doi.org/10.2476/asjaa.50.145
Marusik, Y.M., Logunov, D.V. & Koponen, S. (2000) Spiders of Tuva, south Siberia. Institute for Biological Problems of the
North, Magadan, 253 pp.
Mutanen, M., Hausmann, A., Hebert, P.D.N., Landry, J-.F., deWaard, J.R. & Huemer, P. (2012) Allopatry as a Gordian knot for
taxonomists: Patterns of DNA barcode divergence in arctic-alpine Lepidoptera. PLoS One, 7 (Supplement10), e47214.
http://dx.doi.org/10.1371/journal.pone.0047214
Nazari, V., Larsen T.B., Lees, D.C., Brattström, O., Bouyer, T., Van de Poel, G. & Hebert, P.D.N. (2011) Phylogenetic
systematics of Colotis and associated genera (Lepidoptera: Pieridae): evolutionary and taxonomic implications. Journal of
Zoological Systematics and Evolutionary Research, 49, 204–215.
http://dx.doi.org/10.1111/j.1439-0469.2011.00620.x
Paquin, P., Buckle, D.J., Dupérré, N. & Dondale, C.D. (2010) Checklist of the spiders (Araneae) of Canada and Alaska.
Zootaxa, 2461, 1–170.
Platnick, N.I. (2014) The world spider catalog, version 15. American Museum of Natural History. Available from: http://
research.amnh.org/entomology/spiders/catalog/index.html (Accessed 3 July 2014)
http://dx.doi.org/10.5531/db.iz.0001
Ratnasingham, S. & Hebert, P.D.N. (2007) BOLD : The Barcode of Life Data System. Molecular Ecology Notes, 7, 355–364.
http://dx.doi.org/10.1111/j.1471-8286.2007.01678.x

NEW WOLF SPIDER FROM ARCTIC CANADA

Zootaxa 3894 (1) © 2014 Magnolia Press ·

159

Saaristo, M.I. & Koponen, S. (1998) A review of the northern Canadian spiders of the genus Agyneta (Araneae: Linyphiidae),
with descriptions of two new species. Canadian Journal of Zoology, 76 (3), 566–583.
http://dx.doi.org/10.1139/z97-217
Saaristo, M.I. & Marusik, Y.M. (2004) [“2003”] Revision of the Holarctic spider genus Oreoneta Kulczyński, 1894
(Arachnida: Aranei: Linyphiidae). Arthropoda Selecta, 12 (3/4), 207–249.
Sauer, J. & Hausdorf, B. (2010) Reconstructing the evolutionary history of the radiation of the land snail genus Xerocrassaonon
Crete based on mitochondrial sequences and AFLP markers. BMC Evolutionary Biology, 10, 1–299.
http://dx.doi.org/10.1186/1471-2148-10-299
Savelyeva, L.G. (1972) New and little-known species of spiders of the fam. Lycosidae (Aranei) from the East Kazakhstan
region. Entomologicheskoe obozrenie, 51, 454–462.
Shorthouse, D.P. (2010) SimpleMappr, an online tool to produce publication-quality point maps. Available from: http://
www.simplemappr.net (Accessed 28 July 2014)
Tamura, K., Stecher, G., Peterson, D., Filipski, A. & Kumar, S. (2013) MEGA6: Molecular Evolutionary Genetics Analysis
version 6.0. Molecular Biology and Evolution, 30, 2725–2729.
http://dx.doi.org/10.1093/molbev/mst197

160 · Zootaxa 3894 (1) © 2014 Magnolia Press

BLAGOEV & DONDALE

