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Summary

A new scorpion species, Hottentotta sousai sp. n. is described based on two males and two females collected around
Tan-Tan, in southern Morocco. Sousa et al. (2011) reported four distinct clades within the genus Hottentotta from
Morocco. This description of a new species is based on the specimens from the Low Draa Valley clade, which is
closely related to Hottentotta gentili (Pallary, 1924). The new species, however, differs from the central clade of H.
gentili by 12.1% divergence in COI mitochondrial DNA sequence, and is morphologically characterized primarily
by very dense setation over all body parts and a lower length to width ratio of all metasomal segments.

Introduction

After the extensive revision of the genus Hotfentotta
by Kovatik (2007), Hottentotta franzwerneri (Birula,
1914) was redefined, and its former subspecies H.
franzwerneri gentili (Pallary, 1924) was elevated to
species rank. A few years later, a phylogenetic study
based on DNA sequence data confirmed this decision.
Sousa et al. (2011) were the first to study of the genus
Hottentotta from Morocco using cytochrome oxidase
subunit I (COI) mitochondrial DNA marker to assess
phylogenetic relationships. This study revealed possible
cryptic species and showed four well-supported clades
of Moroccan Hottentotta: the central clade, the Ziz
Valley clade, the Low Draa Valley clade, and H.
franzwerneri clade, thus confirming the status of
Hottentotta gentili. Two more clades were identified by
Sousa et al. (2011); their relationship with other clades is
remote enough to justify separate species status for these
two populations. The Low Draa Valley clade is the most
genetically divergent according to COI data, with a
distance of 12.1 % between the Low Draa Valley clade
and the central clade. This suggests that this clade may
merit species status. The current description of a new
species from the Low Draa Valley presents existing
morphological differences between this clade and the
central clade of H. gentili.

Material & Methods

Specimens were studied, photographed with Nikon
Coolpix S8100, Nikon D800, AF-S VR Micro-Nikkor

105mm {/2.8G IF-ED, ring flash Metz 15 MS 1 and
under NOVEX AP8 microscope. Digital images were
slightly processed using Capture NX 2 and ACDSee Pro
3. Measurements (in mm) were taken with Electronic
Digital Caliper DMV-SL05. The specimens were fixed
in 70% ethanol and deposited in the collection of the
Centro de Investigacdo em Biodiversidade e Recursos
Genéticos (CIBIO), Portugal. Trichobothrial notations
follow Vachon (1974), and morphological terminology
mostly follows Stahnke (1970) and Hjelle (1990). Fig. 1
is a purchased royalty-free image by fotolia.com.

Abbreviations

CIBIO, Centro de Investigagdo em Biodiversidade e
Recursos Genéticos, Portugal.

NHMW, Naturhistorisches Museum Wien, Vienna, Aus-
tria.

RTOC, Rolando Teruel personal collection, Santiago de
Cuba, Cuba.

Systematics

Hottentotta sousai Turiel, sp. n.
(Figs. 1-3, 6-13, 17, Tables 1-3)
http://zoobank.org/urn:lsid:zoobank.org:act: C76 DA
F62-C628-4AB5-BED1-1663874C964A

TYPE MATERIAL: Holotype &, Morocco: Tan-Tan
Province, Tan-Tan, 2011 (CIBIO Scl36). Paratypes:
Tan-Tan, 2013, 1 @ (CIBIO Sc2389); 6 km ESE of Elk-
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Figure 1: Type locality of H. sousai sp.n. (green star).

halona, on R101 heading S from Tan-Tan, 28.028° N
11.357° W, 2011, 1 @ im. (CIBIO Sc137); Tan-Tan,
2011, 1 & (CIBIO Sc138); right margin of Oued Draa
Valley, 2 km W of the intersection with road N1 heading
N from Tan-Tan, 28.544° N 10.957°E, 2011, 1 9
(CIBIO Sc142). All types leg. P. Coelho.

DISTRIBUTION: Only known from the type locality
(Fig. 1).

ETYMOLOGY: The specific epithet honors Pedro
Sousa, the first author of the work (Sousa et al., 2011)
on the genetic diversity of Maghrebian Hottentotta,

which first pointed at the existence of the new species
described herein.

DIAGNOSIS: Total length 73—-85 mm. Basic coloration
dark brown except reddish brown chela of pedipalps.
Pedipalps, mesosoma and metasoma reddish dark,
brown to black. Carapace and tergites markedly gran-
ulated with strong carinae, lacking lyre-shaped con-
figuration. Movable fingers of pedipalps with 14 rows of
granules. Surfaces of femur and patella smooth and
densely covered with long setation. Sexual dimorphism:
a basal lobe/notch combination on the movable finger in
males. Metasoma narrow, very densely hirsute, with 10-
8-8-8-5 carinae. Metasomal segment V lacks lobes and
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H. sousai sp.n. H. sousai sp.n. H. gentili H. franzwerneri
d d d d
Holotype Sc136 | Paratype Sc138 Quarzazate Figuig
Carapace L/Wp 9.8/10.3 8.4/9 10/10.3 9.3/10.1
Pedipalp L 37 335 40.2 40.2
Chela L 18.1 16.1 19.2 19.4
Manus W 42 3.6 3.8 4.1
Movable finger L 12.1 10.7 12.4 13.2
Patella L/'w 10.2/3.7 9.3/33 11/3.7 10.9/3.5
Femur L/'wW 8.7/2.7 8.1/2.5 10/29 9.9/2.8
Metasoma L 49.4 46.1 55 54.2
Segment I L/W/D 6.2/6.1/4.9 5.8/53/43 6.7/5.8/4.7 6.7/58/4.6
Segment 11 L/W/D 74/59/4.8 69/5/43 8.1/53/45 8.1/53/44
Segment 111 L/W/D 8/5.7/49 72/5/43 85/5.1/4.6 8.8/52/4.6
Segment IV L/W/D 9/55/5.1 82/49/44 10/44/48 10.3/5/4.7
Segment V L/W/D 10.2/5.2/5.1 9.5/4.6/4.5 12/4.8/4.8 11/4.8/49
Telson L 8.6 8.5 9.7 9.3
Vesicle L/'w 5.1/3.9 5.1/3.8 53741 52/43
Aculeus L 3.5 34 4.4 4.1
Total length L 84.7 77.8 78.2 91.2
Table 1: Measurements in mm (L = length, W = width, Wp = posterior width, D = depth).
H. sousai sp.n. H. sousai sp.n H. gentili H. gentili
? ? ? ?
Paratype Sc142 | Paratype Sc2389 Tiguezmert Quarzazate
Carapace L/Wp 9.2/10 8.6/9.5 10/10.9 9.8/10.8
Pedipalp L 334 33.6 39 36.9
Chela L 16.4 16.3 19.2 17.9
Manus W 34 32 4.2 34
Movable finger L 11.4 11.2 13 12.1
Patella L/'W 9.1/3.7 9.1/3.5 104/4 9.9/3.7
Femur L/'W 8.4/2.7 82/2.6 94/3.1 9.1/2.8
Metasoma L 44 .4 44.1 50.4 48.8
Segment 1 L/W/D 54/55/44 54/53/43 6.4/59/4.7 6/57/4.6
Segment 11 L/W/D 6.4/51/44 6.3/49/43 74/52/4.5 73/51/44
Segment I11 L/W/D 6.8/4.8/4.5 6.8/4.6/43 7.9/49/4.5 7.5/4.8/43
Segment IV L/W/D 79/4474.5 7.7/43/44 9/4.7/4.6 89/45/4.5
Segment V L/W/D 9.3/42/4.5 9.3/4.1/43 10.4/4.5/4.7 10/4.4/4.4
Telson L 8.7 8.6 9.3 9.1
Vesicle L/'W 5.1/3.9 48/3.6 54/43 52/3.8
Aculeus L 3.6 3.8 3.9 3.9
Total length L 77.9 73.6 90 83.3

Table 2: Measurements in mm (L = length, W = width, Wp = posterior width, D = depth)
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Figures 2—-3: 2. H. sousai sp.n., dorsal and 3. ventral view, holotype male.

H. sousai sp.n. 3 H. gentili 3 H. franzwerneri 3
(n=2) (n=8) (n=1)
Metasoma
Segment I 1-1.1 1.1-1.2 1.2
Segment 11 1.3-1.4 1.4-1.5 1.5
Segment I11 1.4 1.6-1.7 1.7
Segment IV 1.6-1.7 1.9-2.1 2.1
Segment V 2-2.1 2.2-2-5 2.3

Table 3: Length/width (L/W) ratios of the metasomal segments.

spines on the ventrolateral carinae, all granules of the spicuous carinae. All metasomal segments of both sexes
ventrolateral carinae on the same level. Dorsal surface of longer than wide. Metasomal segment V length to width
metasoma smooth, segment V bears two short, incon- ratio 1.6—1.7 in males. Entire body hirsute, pedipalps,
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Figures 4-10: H. gentili male; 4. H. gentili, base of the fingers; 5. metasomal segment I, dorsal aspect. H. sousai sp.n.,
holotype male; 6. metasomal segment I, dorsal aspect; 7-10. Trichobothrial pattern of the right pedipalp; 7. Chela, external
aspect; 8. Femur, dorsal aspect; 9—10. Patella, external and dorsal aspects.
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Figures 11-16: Metasoma ventral, dorsal and lateral aspect. 11-13. H. sousai sp.n., holotype male; 14-16. H.gentili male.

legs, lateral and ventral surfaces of metasomal segments DESCRIPTION (based on male holotype):

usually densely hirsute in both sexes. Vesicle sparsely

hirsute. Pectinal teeth number 34-36 in males, 30-31 in Coloration: Basic coloration dark brown except
females. reddish brown chelae of pedipalp. Chelicerae reticulate.
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Figure 17: H. sousai sp.n., paratype male; H. gentili, male; H. franzwerneri, male (from left to right).

Vesicle reddish brown with darkening aculeus.

Carapace: Central ocular, lateral ocular, central lat-
eral, central median and posterior median carinae of
carapace are strongly marked and covered by some
marked granules, sparsely hirsute, most hairs along the
anterior margin.

Mesosoma & Tergites: All tergites markedly granu-
lated and with three strong carinae. Almost all hairs
along the posterior margin of the tergites, except the
tergite VII; tergite VII with five carinae, one axial and in
each case two proximal connected lateral carinae. Ster-
nites finely granulated and sparsely hirsute; sternite V
with two medial and two lateral carinae. Pectinal teeth
number 34.

Pedipalps: Chela externally with short macro-
setation, movable finger with 14 rows of denticles and
five terminal denticles. Trichobothrium db on fixed
finger situated at the level of ef. Conspicuous basal
lobe/notch combination. Patella with eight carinae and
covered densely with numerous setae; L/W ratio of 2.8.
Femur with five carinae, internal carinae irregular
scattered and covered densely with numerous setae with
a L/W ratio of 3.2; manus slightly wider than patella in
males; trichobothrial pattern orthobothriotaxic of type
A-B (beta).

Metasoma & Telson: All metasomal segments of
both sexes longer than wide and densely hirsute. Meta-
somal segment I with ten well-marked regular carinae,
intercarinal tegument sparsely granulated except be-
tween the dorsal and dorsolateral area covered with two
to three conspicuous granules. Metasomal segment II
with eight well-marked regular carinae with incomplete
lateral carinae reduced by four to five granules, inter-
carinal tegument sparsely granulated. Metasomal seg-
ment III with eight well-marked regular carinae, inter-
carinal tegument sparsely granulated; lateral carinae
reduced to one granule; L/W ratio 1.4. Metasomal
segment [V with eight well marked regular carinae,
inter-carinal tegument sparsely granulated, L/W ratio
1.6. Metasomal segment V with eight well marked
regular carinae, intercarinal tegument moderately gran-
ulated; dorsal furrow of metasoma smooth, only IV and
V segments bear two inconspicuous carinae. Telson
sparsely hirsute with some granules and becoming dis-
tally weaker.

Legs: smooth except external surface of femur,
covered with some finely granulation and with well-
marked carinae. Dorsal surface of patella smooth with
well-marked carinae but without granules, internal sur-
face with some scattered spines with macrosetae. Tibia



and tarsus covered with macrosetae and ventrally with
spiniform setae. Prolateral and retrolateral spurs pre-
senting in all legs. Tibial spurs presenting in legs three
and four. Tarsus ventrally with two rows of 6—7 spini-
form setae each.

Ecological Notes

Throughout the year, there is virtually no rainfall in
the Tan-Tan region. About 95 mm of precipitation fall
annually. The driest month is August. Most precipitation
falls in winter, with an average of 30 mm in December.
The average annual temperature is 20.4 °C. The warmest
month is August with an average temperature of 24.2°C.
In January, the average temperature is 16.1 °C, the
lowest average temperature of the year. The difference
in precipitation is 30 mm between the wettest and the
driest months. The average temperatures vary during the
year by 8.1 °C (http://de.climate-data.com).

The new species could have been isolated during the
past 192,000 years. Castafieda et al. (2009) reported
three wet periods within this time. In this fertile age of
the Sahara, there was a continuous stream presented in
the Oued Draa River, which formed a natural barrier
(Osborne et al., 2008) and may have separated the Low
Draa clade from the central clade (sensu Sousa et al.,
2011). Our specimen localities, however, show that this
barrier is now overcome (see localities of Scl42 &
Scl143) and more extensive distribution northwards
could be possible.

Unfortunately, I have no satisfying habitat infor-
mation. Judging from similar tarsal armature, H. sousai
sp.n. could be semi-lithophilic as its allopatric sister
species H. gentili, which is found in rocky habitats, bark
of palm trees, palm gardens, oases, and along river beds
(Arabic: Oueds) with dense palm tree vegetation
(personal observation in September 2013).

Affinities and Key

H. sousai sp. n. is similar to H. gentili, with which it
shares most combinations of characters, but can be
distinguished from all other Maghreb Hottentotta, by a
conspicuous basal lobe/notch combination in males;
stronger setation in nearly all body parts, especially
patella and femur of pedipalps; and lower length to wide
ratio of the fourth metasomal segment in males. Further-
more, I want to note a difference in the intercarinal
tegument between the dorsal and dorsolateral carinae of
the first metasomal segment, which is covered with one
to four granules, whereas all samples of H. gentili bear
four to twelve granules and are not always arranged in
parallel fashion. However, I am not sure if this feature
represents a constant difference; this could be a random
variation.

Euscorpius — 2014, No. 181

Diagnosis of H. gentili was published by Kovatik &
Ojanguren Affilastro (2013: 164) who also presented a
key of all Hottentotta species. In #4 of their key to
African Hottentotta on page 160 there is a printing error
that should be, according to F. Kovafik (pers. comm.),
corrected as follows:

4. Legs yellow. ............... H. franzwerneri (Birula, 1914)
— Legs black or reddish brown......................oooeene.
...................................... H. gentili (Pallary, 1924)

With inclusion of H. sousai sp. n., this key to African
Hottentotta changes as follows:

4. Legs yellow. . .. H. franzwernert (Blrula 1914)
— Legs black or reddlsh brown. . .. 4a.

4a. Pedipalp lobe/notch combination in males mod-
erately expressed. Length/width ratio of metasomal seg-
ment IV >1.8. Dorsal surface of the patella and femur of
the pedipalps and metasoma moderately hirsute
....................................... H. gentili (Pallary, 1924)
- Pedipalp lobe/notch combination in males strongly
expressed. Length/width ratio of metasomal segment IV
<1.8. Dorsal surface of the patella and femur of the
pedipalps and metasoma very densely hirsute
......................................... H. sousai Turiel, sp. n.

Comparative Material Studied

Hottentotta franzwerneri (Birula, 1914): Morocco,
Figuig, 32.104° N, 1.225° W, 1 &, 1 Q im. (RTOC).

Hottentotta gentili (Pallary, 1924): Morocco, near Quar-
zazate, leg. G. Molisani, 2 &, 1 @ im. (NHMW);
near Quarzazate, leg. G. Molisani, 2 @ (RTOC);
road N9 between Quarzazate and Agdz, 30.842° N
6.873° W, leg. C. Weber, 2 &, 1 Q im. (RTOC);
Tiguezmert, 29.712° N, 7.972° W, leg. M. Stock-
mann, 1 @ (RTOC); Agadir, 30.428° N, 9.613° W
leg. M. Stockmann, 1 &, 1 & im. (RTOC); unknown
locality, leg. L. Georg, 3 & (NHMW).

Acknowledgments

I am very grateful to Leonard Georg, Michael
Bittmann, Alexander Busch, Mark Stockmann (Ger-
many), & Giorgio Molisani (Switzerland), for providing
me with specimens. In addition, I want to thank
Johannes Wehner (Germany) for making pictures for
me; my colleagues Oliver Faller and Alexander Toll
(Bayer Cropscience, Germany) for their helpful
suggestions; my wife Floriana for her tolerance and
supporting me over twenty years; Dr. Rolando Teruel
(Centro Oriental de Ecosistemas y Biodiversidad,
BIOECO, Cuba) and Prof. Victor Fet (Department of



Turiel: New Hottentotta from Morocco

Biological Sciences, Marshall University, USA) for their
helpful comments and support of the manuscript.
Especially I am very grateful to Pedro Lobo Coelho,
Pedro Sousa and Arie van der Meijden and colleagues
(CIBIO, Centro de Investigagdo em Biodiversidade e
Recursos Genéticos, Portugal) for providing me with
samples of the new species. Their work was supported
by Fundagdo para a Ciéncia e Tecnologia, and field
collection of scorpions was partially funded by the
Mohamed bin Zayed Species Conservation Fund
(project 12055077) to David James Harris (CIBIO). 1
also thank an anonymous reviewer for valuable
suggestions.

References

BIRULA, A. A. 1914. Ergebnisse einer von Prof. Franz
Werner im Sommer 1910 mit Unterstiitzung aus
dem Legate Wedl ausgefiihrten zoologischen For-
schungsreise nach Algerien. VI. Skorpione und Sol-
ifugen. Sitzungsberichte der kaiserlich-koniglichen
Akademie der Wissenschaften, Wien, 123: 633—668.

CASTANEDA, 1.S., S. MULITZA, E. SCHEFUB, R.A.
LOPES DOS SANTOS, J.S. SINNINGHE
DAMSTE & S. SCHOUTEN. 2009. Wet phases in
the Sahara/Sahel region and human migration
patterns in North Africa. Proceedings of the Na-
tional Academy of Sciences of the USA, 106:
20159-20163.

FET, V. & G. LOWE. 2000. Family Buthidae C.L.
Koch, 1837. Pp. 54-286 in Fet, V., W. D. Sissom,
G. Lowe & M.E. Braunwalder. 2000. Catalog of the
Scorpions of the World (1758—1998). New York:
The New York Entomological Society.

HIJELLE, J. T. 1990. Anatomy and morphology. Pp. 9—
63. In Polis, G. A. (ed.): The Biology of Scorpions.
Stanford: Stanford University Press, 587 pp.

KOVARIK, F. 2007. A revision of the genus Hottentotta
Birula, 1908, with descriptions of four new species
(Scorpiones, Buthidae). Euscorpius, 58: 1-107.

KOVARIK, F. & A. A. OJANGUREN AFFILASTRO.
2013. [llustrated catalog of scorpions, Part II
Bothriuridae; Chaerilidae; Buthidae I, genera
Compsobuthus, Hottentotta, [sometrus, Lychas, and
Sassanidotus. Prague: Clairon Production, 400 pp.

OSBORNE, A.H., D. VANCE, E.J. ROHLING, N.
BARTON, M. ROGERSON & N. FELLO. 2008.
A humid corridor across the Sahara for the mi-
gration of early modern humans out of Africa
120,000 years ago. Proceedings of the National
Academy of Sciences of the USA, 105: 16444—
16447.

PALLARY, P. 1924. Description de trois Scorpions
nouveaux du Maroc. Archives de ['Institut Pasteur
d’Algérie, 2(2): 219-222.

STAHNKE, H.L. 1970. Scorpion nomenclature and
mensuration. Entomological News, 81: 297-316.

SOUSA, P., E. FROUFE, D.J. HARRIS, P.C. ALVES &
A. VAN DER MEIJDEN. 2011. Genetic diversity
of Maghrebian Hottentotta (Scorpiones: Buthidae)
scorpions based on COI: new insights on the genus
phylogeny and distribution. African Invertebrates,
52(1): 135-143.

VACHON, M., 1974. Etude des caractéres utilisés
pour classer les families et les genres de Scorpions
(Arachnides). 1. La trichobothriotaxie en arach-
nologie. Sigles trichobothriaux et types de tricho-
bothriotaxie chez les Scorpions. Bulletin du Mus-
éum National d’Historie Naturelle Paris, 3¢ sér., n°
140, Zool., 104: 857-958.



