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Abstract: A new species of scorpion, Hottentotta caboverdensis sp. n. (Buthidae), is described. The type material was collected 
on the island of São Tiago, Cape Verde islands. The new species is unquestionably associated with Hottentotta hottentotta (Fabri-
cius) and H. nigrocarinatus Simon. The distribution range lies within the area defined by Vachon and Stockmann (1968) as ‘wes-
tern sub-equatorial’. 
Key words: Scorpiones, Buthidae, Hottentotta, new species, Cape Verde. 
 
Descripción de una nueva especie de Hottentotta Birula 1908 (Scorpiones, Buthidae) de las islas de Cabo 
Verde 
Resumen: Se describe una nueva especie de escorpión, Hottentotta caboverdensis sp. n. (Buthidae). El material tipo se recogió 
en la isla de São Tiago, islas de Cabo Verde. La nueva especie está claramente próxima a Hottentotta hottentotta (Fabricius) y H. ni-
grocarinatus Simon. Su distribución entra en la categoría definida por Vachon y Stockmann (1968) como ‘subecuatorial occidental’. 
Palabras clave: Scorpiones, Buthidae, Hottentotta, nueva especie, Cabo Verde. 
 
Taxonomy / Taxonomía: Hottentotta caboverdensis sp. n.  

 
 
Introduction 
 
As already pointed out in a previous paper (Lourenço, 
2004), in the middle of the 1940s, Vachon (1952) began a 
series of studies on the scorpions of North of Africa. One of 
his main preoccupations was to define the various groups 
within the family Buthidae. This led to the subdivision of 
what was then the genus Buthus Leach into about 10 sepa-
rate genera. One of the genera proposed by Vachon (1949) 
was Buthotus. This comprised the majority of species in the 
old subgenus Hottentotta Birula, 1908 (Vachon & Stock-
mann, 1968). Kraepelin (1891) had, however, been the first 
to distinguish a “hottentotta group” (species-group) within 
the genus Buthus. Most of the species within it were allied 
to Buthus hottentotta (Fabricius). Subsequently Birula 
(1908) created the subgenus Hottentotta, but without ex-
plaining his motive Vachon (1949) disregarded both Hotten-
totta Birula and Dasyscorpio Pallary and established a new 
name, Buthotus. Hottentotta is, however, a valid senior 
synonym for Buthotus and was re-established by Francke 
(1985). Other valid subgenera besides the nominotypical 
Hottentotta are Balfourianus which was described by Va-
chon (1979) to include the species Hottentotta socotrensis 
(Pocock) which is endemic to the Island of Socotra, and 
Deccanobuthus described by Lourenço (2000) for the spe-
cies Hottentotta (Deccanobuthus) geffardi from India.  
 In their exhaustive study of the genus Buthotus (= 
Hottentotta), Vachon and Stockmann (1968) defined several 
lineages and sub-lineages. One of these sub-lineages, the 
‘Western sub-equatorial’ was grouped around the species 
Hottentotta hottentotta (Fabricius) and Hottentotta nigroca-
rinatus Simon. However, they considered these two species 
as only subspecies. 

The precise composition of the genus Hottentotta re-
mains undecided and, according to Fet and Lowe (2000), 

the generic status of several species within it is uncertain. 
For this reason African lineages are considered in the pre-
sent paper only as Hottentotta without any subgeneric divi-
sion within them. In addition, we raise Hottentotta hotten-
totta nigrocarinatus to species level as Hottentotta nigroca-
rinatus stat. n., and describe a new species from Cape Verde 
that belongs to this lineage. 
 

Scorpions from Cape Verde Islands  
Several arachnological collections have been made in the 
Cape Verde Islands. Their contents have been described 
since the second half of the 19th century (e. g. by Simon, 
1883, 1897; Berland, 1936). These publications concerned 
mainly the spider fauna of these islands (see Bacelar, 1950). 
No native scorpion, however, was found in or reported on 
any of the Cape Verde Islands. The single citation for a 
scorpion was that of the buthid Isometrus maculatus (De-
Geer), collected by Leonardo Fea (see Borelli, 1911). This 
species is, however, well known to be a cosmopolitan ele-
ment which originated in the Indian-Malayan region (possi-
bly Sri Lanka). It is today widespread in all tropical and 
semi-tropical lands of the world (Vachon, 1972; Huber et 
al., 2002). Not until a recent publication, addressed to a 
large audience, did Schmidt and Bauer (1997), refer to Hot-
tentotta hottentotta in the Cape Verde Islands (fig. 1). We 
cannot be sure about the true reasons of a so late report of 
this scorpion for the Cape Verde Islands. (i) the original 
surveys were not sufficiently intense to allow the collection 
of this species. After all, the specimens described here were 
found under very heavy rocks deeply buried in the soil, (ii) 
the presence of this Hottentotta population in the islands 
may be very recent. We believe that the first hypothesis may  
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Fig. 1. Habitus of Hottentotta hottentotta, female from 
Mont Nimba, Guinea (from Vachon & Stockmann, 1968). 
Total length 72 mm. 

 
 
be the more plausible, since the degree of differentiation 
between the Hottentotta specimens from Cape Verde and 
those from Eastern Africa is already very marked, a charac-
teristic that made us decide to describe the former as a new 
species. 
 
Hottentotta caboverdensis sp. n.  
Figs. 2-12. Table I. 
 
TYPE MATERIAL: 1 female holotype, 2 female paratypes. 
Cape Verde, Island of São Tiago, region of Praia, under 
very heavy rocks deeply buried in the soil, II/2002, E.Ythier. 
Deposited in the Muséum national d’Histoire naturelle, 
Paris. 
 
ETYMOLOGY: specific name makes reference to the Cape 
Verde Islands where the new species was found. 
 
DIAGNOSIS: 
Scorpions of moderate to large size. Females reaching 62 
mm in total length. General coloration reddish-brown to 
dark brown with carinae and granulations blackish. Carinae 
and granulations strongly marked on carapace, tergites and 
metasomal segments. Pectinal tooth count 22 to 24 in fe-
males; mode 23. Pedipalp fixed and movable fingers with 
12/13 rows of granules. Trichobothrial pattern of type A, 
orthobothriotaxic; dorsal trichobothria of femur arranged in 
β (beta) configuration (Vachon, 1974, 1975). 

 

Hottentotta caboverdensis sp. n. is undoubtedly asso-
ciated with the Hottentotta hottentotta (Fabricius) group of 
species. It can, however, be distinguished from the other 
species of this group: Hottentotta hottentotta and Hotten-
totta nigrocarinatus by the following characters: (i) smaller 
size; 55 to 62 mm in total length against 68 to 73 mm for H. 
hottentotta, (ii) much darker coloration than in H. hotten-
totta, (iii) more strongly marked granulations on carapace 
and tergites than in H. hottentotta and H. nigrocarinatus, 
(iv) pectinal tooth counts in the new species disclose a 
smaller number of teeth than are found in female specimens 
of H. nigrocarinatus; 22 to 24 against 28 to 30. 
 
DESCRIPTION BASED ON FEMALE HOLOTYPE.  
Measurements in Table I. 
 

Table I. Morphometric values (in mm) of the female  
holotype of Hottentotta caboverdensis sp. n. 

 
Total length  62.5 
Carapace: - length 8.8 
 - anterior width 5.7 
 - posterior width 9.9 

- length 4.9 Metasomal  
segment I: - width 5.7 

- length 8.9 
- width 5.3 

Metasomal  
segment V: 

- depth 4.7 
Vesicle: - width 4.4 
 - depth 3.7 
Pedipalp: - Femur length 7.1 
 - Femur width 2.7 
 - Patella length 7.9 
 - Patella width 3.6 
 - Chela length 13.5 
 - Chela width 3.6 
 - Chela depth 3.5 
Movable finger: - length 8.7 

 
Coloration. Basically reddish-brown to dark brown with 
carinae and granulations blackish. Prosoma: carapace dark 
brown, with blackish carinae; eyes surrounded by black 
pigment. Mesosoma: dark brown with carinae and granula-
tions blackish. Metasoma: segments I to V and telson red-
dish-brown; aculeus reddish at the base and blackish at the 
tip. Venter reddish to reddish-brown; carinae of sternite VII 
blackish. Chelicerae yellowish with moderately marked 
variegated spots; fingers blackish with dark reddish teeth. 
Pedipalps reddish to dark reddish; chela fingers with the 
oblique rows of granules dark. Legs reddish-yellow with 
diffused dark spots. 
Morphology. Carapace strongly granular; anterior margin 
with a weak median concavity; carinae strong; anterior 
median, central median and posterior median carinae mar-
kedly granular; furrows moderate. Median ocular tubercle 
slightly anterior to the centre of carapace; median eyes 
moderate, separated by two ocular diameters; three pairs of  
lateral eyes. Sternum subtriangular and wide at the base; as 
long as wide. Mesosoma: tergites markedly granular; three 
longitudinal carinae strongly crenulate in all tergites; tergite 
VII pentacarinate. Venter: genital operculum divided longi-
tudinally; each plate semi-triangular in shape. Pectines: 
pectinal tooth count 23-23 in the female holotype; middle 
basal lamella of the pectines not dilated. Sternites smooth 
with elongated spiracles; four moderate carinae on sternite 
VII; other sternites without carinae and with only two weak 
furrows. Metasoma: segments I to IV with ten crenulate 
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Figs. 3-12. Hottentotta caboverdensis sp. n., female holotype.  3-8. Trichobothrial pattern. 3-4. Chela, dorso-external and 
ventral aspects. 5-6. Femur, internal and dorsal aspects. 7-8. Patella, dorsal and external aspects. 9. Distal half of movable 
finger showing the rows of granules. 10. Chelicera, dorsal aspect. 11. Metasomal segment V and telson, lateral aspect. 12. 
Carapace. Fig. 13. Idem for Hottentotta hottentotta. 
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Fig. 14. Map of the Cape Verde Islands showing the loca-
tion of the islands. 

 
carinae; segment V with five crenulate carinae; lateral in-
framedian carina slightly incomplete on segment IV; all 
segments with a smooth dorsal depression, with some iso-
lated granules. Intercarinal spaces moderately to intensely 
granular. Telson smooth dorsally and granular latero-
ventrally, with a moderately short and curved aculeus; 
subaculear tooth vestigial. Cheliceral dentition as defined by 
Vachon (1963) for the family Buthidae; movable finger with 
the external distal tooth slightly shorter than the internal 
distal tooth, and the basal teeth strongly reduced; ventral 
aspect of both finger and manus covered with setae. Pedi-
palps: femur pentacarinate; patella with seven moderately 
marked carinae; chela smooth without carinae; tegument 
from moderately granular to almost smooth. Fixed and 
movable fingers with 12-13 oblique rows of granules; inter-
nal and external accessory granules present; distal extremity 
of movable fingers with four granules. Legs: tarsus ventrally 
with two longitudinal rows of 6/8 spines. Tibial spurs pre-
sent on legs III and IV;  prolateral and retrolateral spurs 
present in all legs. Trichobothriotaxy: Trichobothrial pattern 
of Type A, orthobothriotaxic as defined by Vachon (1974). 
Dorsal trichobothria of femur arranged in β (beta) configu-
ration (Vachon, 1975). 
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Abstract: Parthenogenesis is rare in chelicerates with the exception of mites. In scorpions this form of asexual reproduction 
has been observed in some species of the families Buthidae and Liochelidae. In the present paper, parthenogenesis is reported 
in a species of scorpion inhabiting the Cape Verde islands and recently described as Hottentotta caboverdensis. The postem-
bryonic development of H. caboverdensis is also described. The Cape Verde population of H. caboverdensis seems to be an 
obligate thelytokous (all-female broods) parthenospecies. 
Key words: Scorpiones, Buthidae, Hottentotta caboverdensis, parthenogenesis, thelytoky, life history, Cape Verde islands. 
 
Partenogénesis en los Hottentotta caboverdensis Lourenço & Ythier, 2006 (Scorpiones, Buthidae) de las islas de Cabo 
Verde 
Resumen: La partenogénesis es rara en los quelicerados, con excepción de los ácaros. En los escorpiones esta forma de re-
producción asexual se ha observado en algunas especies de las familias Buthidae y Liochelidae. En el presente trabajo se se-
ñala la existencia de partenogénesis en una especie de escorpión que habita en las islas de Cabo Verde y que se ha descrito 
recientemente como Hottentotta caboverdensis. Se describe igualmente el desarrollo postembrionario de H. caboverdensis. La 
población de Cabo Verde de H. caboverdensis parece ser una partenoespecie, de telitoquia obligada (con sólo hembras). 
Palabras clave: Scorpiones, Buthidae, Hottentotta caboverdensis, partenogénesis, telitoquia, biología, islas de Cabo Verde. 

 
 
 
 
Introduction  
With the exception of mites, parthenogenetic reproduction 
is rare among chelicerates (Taberly, 1987; Palmer & Nor-
ton, 1991; Norton & Palmer, 1991; Nagelkerke & Sabelis, 
1991). It has, however, also been demonstrated in a few 
species of harvestmen (Tsurusaki, 1986), spiders (Lake, 
1986; Deeleman-Reinhold, 1986; Camacho, 1994) and 
scorpions (Lourenço & Cuellar, 1994; Lourenço et al., 
2000). Of almost 1500 species of scorpions distributed 
throughout the world, only 10 are known to be parthenoge-
netic (Lourenço & Cuellar, 1994, 1999; Lourenço et al., 
2000). The first of these was reported by Matthiesen (1962) 
in the Brazilian species Tityus serrulatus Lutz & Mello 
(Buthidae). The other nine known parthenogenetic species 
are the buthids Tityus uruguayensis Borelli from Uruguay 
and Brazil, Tityus columbianus (Thorell) from Colombia, 
Tityus trivittatus Kraepelin from Argentina, Tityus stigmu-
rus (Thorell) from Brazil, Tityus metuendus Pocock from 
Peru and Brazil, Ananteris coineaui Lourenço from French 
Guyana, Centruroides gracilis (Latreille) from Cuba, Hot-
tentotta hottentotta (Fabricius) from West Africa and 
Liocheles australasiae (Fabricius) (Liochelidae) from the 
South Pacific (Lourenço & Cuellar, 1994, 1999; Lourenço et 
al., 2000; Teruel, 2004; Yamazaki & Makioka, 2005; To-
scano-Gadea, 2005). In the present paper, parthenogenesis 
is reported in a species of scorpion inhabiting the Cape 
Verde Islands and recently described as Hottentotta 
caboverdensis by Lourenço and Ythier (2006). 

Material and methods 
 
Scorpions were reared by standard methods in plastic ter-
raria of different sizes. These contained a layer of soil, 2-3 
cm in depth, as well as a few pieces of bark, flattened stones 
and a Petri dish containing water. Food, consisting of crick-
ets (Acheta domestica, Grillus assimilis or Grillus bimacu-
latus) and/or cockroaches (Shelfordella tartara), was pro-
vided once every 7 to 10 days. Temperatures ranged from 
27 to 30°C and the terrarium was dampened once a week. 
After each moult, the exuvium was removed from the terrar-
ium (Lourenço, 1979). 

Morphometric growth was calculated based on all the 
specimens (including individuals that had died in captivity) 
and in the exuvia. Three parameters were recorded: cara-
pace length, length of metasomal segment V and length of 
the movable finger (Lourenço, 1979, 2002). The growth 
factor (Dyar’s constant; Dyar, 1890; Przibram & Megusar, 
1912) between successive instars was determined for each 
individual based on each of these three structures by divid-
ing the dimension at one instar stage by the dimension of 
the previous stage. The average growth factor per moult for 
each structure was then calculated from the pooled data. 
The available voucher material from the laboratory-reared 
specimens has been used as part of a taxonomic study and is 
now deposited in the Muséum national d’Histoire naturelle, 
Paris. 
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Fig. 1. Hottentotta caboverdensis, adult female A with 
offspring of brood 3. 

 

 
Hottentotta caboverdensis Lourenço & Ythier, 2006 
 
Hottentotta caboverdenis (fig. 1) is moderately sized for the 
family Buthidae, ranging from 58 to 63 mm in total length. 
The general coloration is reddish-brown to dark brown with 
carinae and granulations blackish. The population densities 
of H. caboverdensis remain unknown. The diel behaviour of 
H. caboverdensis, both in the field and in the laboratory, is 
characteristic of other species of scorpion dwelling in arid 
environments. The scorpions move rapidly and show 
marked aggressiveness: they only leave their retreats at 
night (Cloudsley-Thompson, 1981). Their predatory tech-
nique is of the sit-and-wait type. They wait motionless with 
the pedipalp chelae fingers opened. Cannibalism has not 
been observed among adults under laboratory conditions, 
however it could take place among first juvenile instar indi-
viduals, if enough food is not provided. Adults are very 
resistant to humidity variations, but this is not the case in 
juveniles which soon die when levels of humidity drops. 
 

Results 
 
Three adult females, one sub-adult female and one juvenile 
were collected in the field on the 2 February, 2002 from 
beneath some very deeply buried rocks in São Tiago Island, 
Cape Verde. The collection was made in a district of the 
city of Praia known as ‘Tira Chapéu’, where several houses 
were under construction. That is why the heavy stones were 
removed. The general conditions are rather dry, but soil 
under the rocks was consistently damp, even in the absence 
of rain. The vegetation at the site of collection consisted 
mainly of Robinia pseudoacacia L. trees. 
 The specimens collected were brought to the labora-
tory where two of the three adult females gave birth to 

broods of young. One adult female was killed by parasitic 
Acarina, and the juvenile specimen died after some days in 
the laboratory. The sub-adult female moulted within a few 
days, on 12 February 2002, becoming adult. It gave birth 
4.6 months later, on 1 July 2002 to an F-1 brood defined as 
n°1 and composed of 27 neonates. This female was desig-
nated female A. Subsequently, female A gave birth to two 
more F-1 broods: n°2 consisting of 52 neonates on 20 Janu-
ary 2003, and n°3 composed of 30 neonates, on 19 June 
2003. Further observations were made on two females from 
brood n°3 of female A born in the laboratory. These females 
are designated B and C (Fig. 2). 
 Female B was born on 19 June 2003 and post-
embryonic development concluded on 10 October 2004, 16 
months after birth. This female gave birth to two F-2 
broods, the first on 4 March 2005 composed of 34 neonates 
and the second on 11 June 2005 composed of 39 neonates. 
 Female C was born on 19 June 2003. Post-embryonic 
development was also completed in 16 months, on 1 Octo-
ber 2004. This female gave birth to two F-2 broods, the first 
on 20 March 2005 composed of 23 neonates, and the second 
on 29 June 2005. Neonates in this brood could not be 
counted precisely because both the female and the juveniles 
died before their first moult. Their number was, however, 
similar to that in the first brood. Because all the broods were 
exclusively composed of females, the Cape Verde popula-
tion of Hottentotta caboverdensis seems to be an obligate 
thelytokous (all-female broods) parthenospecies. 
 
The postembryonic development 
 
Post-embryonic development was observed more precisely 
in F-2 broods n°2 of female B and n°1 of female C. In the 
other broods, most of the juveniles died as a consequence of 
parasitism by Acarina. 

Hottentotta caboverdensis usually gave birth to 23 –
52 offspring, with an average of 34 neonates (over 9 ob-
served parturitions). The duration of post-embryonic de-
velopment of the Cape Verde parthenogenetic specimens 
ranged from 470 to 480 days (16 months) (For comparative 
data on the duration of post-embryonic developments see 
Lourenço, 2002). The young scorpions moulted for the first 
time after an average of 3-4 days on their mother’s back. 
The subsequent moults took place at different ages in those 
specimens that survived. On average, the number of days of 
development were: 2° moult at 57 days (N = 44); 3° moult 
at 111 days (N = 28); 4° moult at 215 days (N = 16), 5° 
moult at 331 days (N = 14) and 6° moult at 475 days (N = 
12), after which sexual maturity was attained. Developmen-
tal periods are similar to those observed for other buthid 
species. The adult life span of H. caboverdensis extends to 
48-50 months and is also similar to that observed in other 
buthid species (for a complete list of references see 
Lourenço, 2002). 

The theoretical morphometric growth factor for the 
development of arthropods, as defined by Dyar (1890) and 
Przibram & Megusar (1912) is 1.26. The growth parameters 
based on the three morphometric values for both individuals 
of H. caboverdensis bred in the laboratory and those col-
lected in the field are shown in Table I and figure 3. These 
results obtained fall within the same range as those of other 
Buthidae (Lourenço, 2002). 
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Fig. 2. Schematic plan of reproduction of female A, with 
the births of F1 broods, B1, B2 and B3. For the second 
generation, females B and C, from brood B3 give birth to 
F2 broods (N = the number of neonates). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. The distribution of morphometric values (in mm), 
for juvenile and adult instars of Hottentotta caboverdensis 
(females). Car. L. = Carapace length. M.S.V.L. = Me-
tasomal segment V length. Mov. F. L. = Movable finger 
length. 1 = Car. L. vs. M.S.V.L. 2 = Mov. F. L. vs. 
M.S.V.L. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table I. Average morphometric values (in mm) for juvenile and 
adult instars of females of Hottentotta caboverdensis Lourenço 
& Ythier. Car. L. = carapace length. M.S.V.L. = metasomal segment 
V length. Mov. F.L. = movable finger of the pedipalp chela length. 
G.V. =growth values. AGV = average growth values. Growth values 
between instars I and II can be considered as atypical due to very 
strong morphological differences between juveniles of these instars. 
For the number (N) of examined specimens refer to the section on 
the postembryonic development.  

Instar Car. L. M.S.V.L. Mov. F.L. G.V. 
II 2.1 2.0 2.1 1.40/1.42/1.32 
III 2.7 2.6 2.7 1.30/1.30/1.29 
IV 3.5 3.5 3.5 1.22/1.35/1.30 
V 4.7 4.6 4.6 1.34/1.31/1.31 
VI 6.1 6.1 6.1 1.30/1.33/1.32 
VII (adult) 7.8 8.1 8.0 1.28/1.33/1.31 
   AGV 1.29/1.34/1.31 
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Confirmation of reproduction
by parthenogenesis in Hottentotta hottentotta (Fabricius)

(Scorpiones, Buthidae)

Confirmação de reprodução
por partenogênese em Hottentotta hottentotta (Fabricius)

(Scorpiones, Buthidae)
W. R. LOURENÇO *

E. YTHIER **

Parthenogenesis is rather uncommon in scorpions. This form of
reproduction was first suggested in the buthid Hottentotta hottentotta,
from a population from Nigeria (LOURENÇO & CUELLAR, 1994). Sex ratio
analysis by Lourenço (see LOURENÇO, CLOUDSLEY-THOMPSON & CUELLAR,
2000), based on several living individuals of Hottentotta hottentotta from
the delta of the River Niger (Nigeria), revealed the absence of males,
suggesting that this particular population could be parthenogenetic. More
specimens collected in the same area, provided additional support for this
hypothesis (LOURENÇO, CLOUDSLEY-THOMPSON & CUELLAR, 2000), although
H. hottentotta seems to be bisexual throughout most of its distribution.
This suggested case of parthenogenesis was accepted in subsequent
publications (LOURENÇO, CLOUDSLEY-THOMPSON & CUELLAR, 2000;
TOSCANO-GADEA, 2005; LOURENÇO, 2002; YAMASAKI & MAKIOKA, 2005).
However, it has been rejected by other scorpion experts during recent
arachnological meetings (see LOURENÇO, 2007). In this respect it is worth
noting that parthenogenesis was recently demonstrated in another species
of the genus Hottentotta, H. caboverdensis (LOURENÇO, YTHIER &
CLOUDSLEY-THOMPSON, 2007).

* Département de Systématique et Evolution, USM 0602, Section Arthropodes (Arachnologie),
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arachne@mnhn.fr. ** SynTech Research, 613 route du Bois de Loyse, 71570 La Chapelle de Guinchay,
France e-mail: eythier@syntechresearch-france.com
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In the present note, several new cases of parthenogenesis are reported
for females of H. hottentotta from several populations in West Africa:
Burkina Faso, Ghana and Togo. All these cases concern thelytokous
parthenogenesis.

MATERIAL AND METHODS

Scorpions were reared using standard methods in plastic terraria of
different sizes. These contained a layer of soil, 2-3 cm deep, as well as
pieces of bark, flattened stones and a Petri dish containing water. Food,
consisting of crickets (Acheta domestica, Grillus assimilis or Grillus
bimaculatus) and/or cockroaches (Shelfordella tartara), was provided
once every 7 to 10 days. Temperatures ranged from 27 to 30° C and the
terrarium was dampened once per week. The available voucher material
from the laboratory-reared specimens has been used as part of a taxonomic
study and is now deposited in the Muséum national d’Histoire naturelle,
Paris.

LABORATORY OBSERVATIONS

Several sub-adult females were collected in the field, from localities in
Burkina Faso (Banfora), Ghana (Tamale) and Togo (Mango), between
November 2001 and February 2006 [see female from Togo and the same
female with offspring, respectively in Figs 1 and 2]. These were brought
to the junior author and kept in laboratory conditions. The following cases
of parthenogenesis were subsequently observed:

TOGO

A first sub-adult female moulted on 12 February 2002, becoming adult.
It gave birth, on 21 June 2002, to an F-1 brood defined as n°1 and
composed of 19 neonates. This female was designated female A. A second
sub-adult female moulted on 20 March 2002, becoming adult. It gave
birth, on 1 July 2002, to an F-1 brood defined as n° 2 and composed of 23
neonates. This female was designated female B. Subsequently, on 20
January 2003, female B gave birth to one more F-1 brood, defined as n°3
consisting of 52 neonates. Most neonates died during post-embryonic
development, but two females of brood no3 become adult after the 6th

molt on 2 March 2004 and 15 March 2004 respectively. These females
were designated B

1
 and B

2
 and they gave birth on 25 July 2004 and 2
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Fig. 1. Hottentotta hottentotta, adult female from Togo

Fig. 2. Hottentotta hottentotta, female from Togo with offspring.
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August 2004 to F-2 broods defined as n° 4 and n° 5 respectively, consisting
of 24 and 18 neonates.

GHANA

 A sub-adult female moulted on 12 September 2003, becoming adult.
It gave birth, on 1 February 2004, to an F-1 brood defined as n°1 and
composed of 21 neonates.

BURKINA FASO

A first sub-adult female moulted on 8 February 2005, becoming adult.
It gave birth, on 10 June 2005, to an F-1 brood defined as n°1 and
composed of 20 neonates. This female was designated female A. A second
sub-adult female moulted on 3 January 2005, becoming adult. It gave
birth, on 9 May 2005, to an F-1 brood defined as n°2 and composed of 12
neonates. This female was designated female B. Subsequently, on 15
August 2005, female B gave birth to one more F-1 brood, defined as n°3,
consisting of 18 neonates. As in the previous cases, most neonates died
during post-embryonic development, but one female of brood n°2 become
adult after the 6th molt, on 21 May 2006. This female was designated B

1
and gave birth, on 12 September 2006, to an F-2 brood defined as n° 4,
consisting of 15 neonates.

Hottentotta hottentotta gave birth to 12-52 offspring, with an average
of 22.2 neonates. The duration of embryonic development ranged from
98 to 203 days, with an average value of 132.2 days, representing a period
similar to that observed in other species of Buthidae (LOURENÇO, 2002).
The young scorpions moulted for the first time after an average of 4-5
days on their mother’s back. The subsequent moults (up to six) took place
at different ages in the specimens that survived.

RÉSUMÉ

Plusieurs nouveaux cas de parthénogenèse thélytoque ont été observes
pour le scorpion Hottentotta hottentotta (Fabricius, 1787). Ils viennent
ainsi confirmer cette forme de reproduction asexuée chez cette espèce.
Les exemplaires utilisés pour les nouvelles observations ont été collectés

au Burkina Faso, Ghana et Togo en Afrique Occidentale.

MOTS CLÉS: scorpion; parthénogenèse; thélytoque; Hottentotta; hottentotta; Afrique

SUMMARY

Several new cases of thelytokous parthenogenesis have been observed
for the scorpion Hottentotta hottentotta (Fabricius, 1787), thus this form
of asexual reproduction in the species. The scorpion specimens used in
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these observations were collected in Burkina Faso, Ghana and Togo, in
West Africa.

KEY WORDS: scorpion; parthenogenesis; thelytoky; Hottentotta; hottentotta; Africa

RESUMO

Diversas novas ocorrências de partenogênese completa (telitoquia)
foram observadas para o escorpião Hottentotta hottentotta (Fabricius,
1787). As novas observações confirmam assim esta forma de reprodução
assexuada na dita espécie. Os exemplares utilizados durante as novas
observações foram coletados no Burkina Faso, Gana e Togo, na Africa
ocidental.

PALAVRAS CHAVE: escorpião; partenogênese; telitoquia; Hottentotta; hottentotta; África
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Abstract: A new species belonging to the genus Chaerilus Simon, 1877, Chaerilus philippinus sp. n. is described from the 
north of the Island of Luzon, Philippines. Chaerilus celebensis Pocock, 1894, originally described from the Celebes Islands (Su-
lawesi), is also redescribed on the basis of specimens recently collected in the south of the same island and now deposited in 
the Muséum national d’Histoire naturelle, Paris. 
Key words: Scorpiones, Chaerilidae, Chaerilus, new species, Philippines. 
 
Una nueva especie de Chaerilus Simon, 1877 (Scorpiones, Chaerilidae) de las Filipinas 
Resumen: Se describe una nueva especie perteneciente al género Chaerilus Simón, 1877, Chaerilus philippinus sp. n. del 
norte de la Isla de Luzón, Filipinas. Chaerilus celebensis Pocock, 1894, originalmente descrito de las islas Celebes (Sulawesi), 
es igualmente redescrito en base a los especímenes recientemente colectados en el sur de la misma isla y ahora depositados 
en el Muséum national d'Histoire naturelle, París. 
Palabras clave: Scorpiones, Chaerilidae, Chaerilus, nueva especie, Filipinas. 
 
Taxonomy/Taxonomía: Chaerilus philippinus sp. n. 

 
 
 
 
 
Introduction 

In recent publications several historical aspects, but also 
other insights concerning the taxonomy of the genus Chae-
rilus Simon, 1877 were the subject of discussion (Qi et al., 
2005; Lourenço & Zhu, in press). Presently, other studies 
concerning obscure or poorly characterized species of this 
genus are in preparation by the senior author. One of these, 
Chaerilus celebensis Pocock, 1894, originally described 
from Luwu, Celebes (Sulawesi) Island, was the subject of 
several misidentifications; see for example the description 
of Chaerilus petrzelkai Kovařík, 2000 from the South of 
Vietnam (Kovařík, 2000, Lourenço & Zhu, in press). This 
was the consequence of superficial studies (see Fage, 1946), 
or of insufficient available fresh material. 
 Biological studies were recently conducted on indi-
viduals collected in a population from the north of Island of 
Luzon, Philippine Islands. These scorpions seem close as-
sociated to C. celebensis, but present several morphological 
differences. This situation lead us to conclude that this 
population from the northern Luzon was distinct from that 
of the Celebes (Sulawesi) Island. Moreover, we found in the 
collections of the Muséum national d’Histoire naturelle, 
Paris two specimens of C. celebensis ‘freshly’ collected in 
the Celebes Island, allowing a more precise redescription of 
this species than those previously proposed by other au-
thors. In the present note C. celebensis is redescribed and 
illustrate, and one new species is described from the north-
ern Luzon in the Philippines. 
 Biological observations on the life cycle of the new 
species will be a subject of a future publication (Lourenço 
& Ythier, in preparation). 

 

Material and Methods 

Illustrations and measurements were produce using a Wild 
M5 stereo-microscope with a drawing tube (camera lucida) 
and an ocular micrometer. Measurements follow Stahnke 
(1970) and are given in mm. Trichobothrial notations follow 
Vachon (1974) and morphological terminology mostly fol-
lows Hjelle (1990). 
 Specimens used in this taxonomic work come from the 
Muséum national d’Histoire naturelle, Paris (MNHN), 
Natural History Museum, London (BMNH) and Zoolo-
gisches Museum, Hamburg (ZMUH). 
 

Taxonomic treatment 

CHAERILIDAE Pocock, 1893 
 

CHAERILUS Simon, 1877 
 
Chaerilus celebensis Pocock, 1894 (Fig. 1-11) 
Chaerilus celebensis Pocock, 1894: 93; Kraepelin, 1899: 
158; Kraepelin, 1913: 145; Fage, 1946: 72 (misidentifica-
tion); Takashima, 1945: 99; Kovařik, 2000: 43 
 
MATERIAL: Indonesia, Luwu, Celebes (Sulawesi) Island, 1 
female-juvenile holotype, leg. M. Weber, BMNH-1896. 
10.6.5. Celebes (Sulawesi), Sadara-Spitze, 4/III/1897 (1894) 
(Sarasin leg.), 1 female, ZMUH. Malino, slopes of the 
Lompobatang, 1500 m alt., 6/VII/1986 (P. Leclerc), 1 fe-
male, MNHN, Paris. Tacipi-Lampo, Bone, 17/VII/1986 (P. 
Leclerc), 1 male-juvenile, MHNH, Paris. 
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DIAGNOSIS. Species with small to moderate size in relation 
to the other species of the genus with 22 to 26 mm in total 
length. Carapace with the anterior margin weakly concave; 
carinae weakly marked; moderately granular in males, more 
densely granular in females; furrows moderately to weakly 
deep. Metasomal carinae moderately to strongly granular; 
ventral carinae absent from segment I. Dentate margins of 
fixed and movable fingers of pedipalp chela with 6-7 rows 
of granules, not well delimited. Pectinial tooth count 3-4 in 
males, 3 in females. Genital operculum plates have a sub-
oval shape. Trichobothriotaxy of type B, orthobothriotaxic. 
 
DESCRIPTION 

Coloration: Basically reddish-yellow to yellowish-brown; 
the specimens from the MNHN, freshly collected, are not 
faded at all in ethanol, consequently all the details of the 
pigmentation can still be observed on body and appendages. 
Carapace reddish to reddish-brown, with two posterior spots 
on posterior edge; tergites yellowish, intensely marked with 
brownish confluent spots. Metasoma: All segments yellow-
ish with variegated brownish spots; carinae dark reddish-
brown. Telson yellowish with diffused brownish spots; 
aculeus reddish. Chelicerae yellowish with very diffused 
variegated spots; fingers with reddish teeth. Pedipalps: red-
dish to reddish-brown with some diffused brownish spots; 
carinae blackish-brown; chela fingers very dark. Legs ye-
llowish with diffused brownish variegated spots. Venter and 
sternites yellowish; with the exception of the pectines, all 
other structures are marked with diffused brownish spots. 

Morphology: Carapace with anterior margin weakly con-
cave; carinae weakly marked; densely granular in particular 
on the central zone of the carapace; furrows moderately to 
weakly deep. Two pairs of lateral eyes; median eyes moder-
ate, about 2.5 times the size of lateral eyes; median eyes 
anterior to the centre of the carapace. Tergites with mode-
rately intense granulation. Tergites I to VI without carinae 
on posterior margins; tergite VII with two pairs of weak 
carinae developed only on posterior portion. Sternum pen-
tagonal, longer than wide; genital operculum plates with a 
sub-oval shape. Pectinal tooth count 3-4 in males and 3 in 
females. Sternites smooth with spiracles very small and 
round; carinae absent from VII. Metasoma: Segment I wider 
than long; II as long as wide; segments III to V longer than 
wide. Carinae moderately to strongly granular; ventral cari-
nae absent from segment I, vestigial on II; segment V with 
five carinae; spinoid granules are present on most carinae, 
and are better marked on ventral and dorsal; ventral carinae 
on segment V forming an Y. Vesicle smooth, with a very 
short aculeus. Pedipalp chela not elongated in both sexes 
and more globular in females; pedipalp femur with five 
carinae; dorsal internal and ventral internal strongly granu-
lar, with spinoid granules; dorsal external weakly granular; 
ventral external weak to vestigial. Pedipalp patella with six 
to seven carinae; only dorsal external and ventral internal 
with some spinoid granules; the others vestigial. Chela with 
eight to nine carinae, all moderately to weakly granular. 
Tegument of chela with a thin granulation and some puncta-
tions. Fingers almost as long as manus with 6-7 rows of 
granules on the dentate margins but not well delimited. 
Chelicerae characteristic of the family Chaerilidae (Vachon, 
1963). Trichobothriotaxy of type B; orthobothriotaxic (Va-
chon, 1974); femur with 9 trichobothria, patella with 14, and 

chela with 14. Legs with pedal spurs moderately developed. 
Tarsi with two series of thin setae and some lateral setae. 
 
Chaerilus philippinus sp. n. (Fig. 12-25) 
 
MATERIAL: Philippines, North of Luzon, Region of Appari 
(rain forest), 1/XI/2006 (E. Ythier leg.), Male holotype, 1 
female, 1 juvenile paratypes, deposited in the collections of 
the Muséum national d’Histoire naturelle, Paris. 
Note: We also examined three specimens (two females and 
one female-juvenile) from the collections of the ZMUH. 
These were collected in the Island of Luzon (without any 
precision) and identified as C. celebensis. In all three 
specimens carapace is almost acarinate, weakly granulated 
to smooth and pectinal tooth count 4-4. Most certainly these 
specimens can be assigned to the new species C. philippinus 
sp. n. We do not include, however, these specimens in the 
type series, because of their poorly preserved conditions, 
and lack of precise data on their site of collection. 
 
DIAGNOSIS. Species of small size compared to the other 
species of the genus, total length of adults 15 to 19 mm. 
Carapace with the anterior margin straight, almost acarinate 
and weakly granulated to smooth; furrows shallow. Me-
tasomal carinae moderately marked; ventral carinae absent 
on segments I and II, vestigial on segment III. Dentate mar-
gins of fixed and movable fingers of pedipalp chela with 6 
rows of granules, not well delimited. Pectinal tooth count 5 
in male and 4 in females. Genital operculum plates have a 
sub-oval shape. Trichobothriotaxy of Type B, orthobothrio-
taxic. 
 
RELATIONSHIPS: By its general morphology and the pattern 
of pigmentation, Chaerilus philippinus sp. n., can be asso-
ciated with Chaerilus celebensis Pocock, 1894, described 
from Celebes (Sulawesi) Island. The new species can, how-
ever, be distinguished by the following features: (i) a 
smaller total size and distinct morphometric values (see 
Table I), (ii) a carapace very weakly granulated to smooth 
(iii) higher number of pectinal teeth (iv) an overall darker 
pigmentation than that of C. Celebensis. 
 
ETYMOLOGY: the specific name makes reference to the 
Philippines, the country where the new species was col-
lected. 

DESCRIPTION 
Based on male holotype and female paratype. 
Coloration: Basically reddish-yellow to reddish-brown, 
with a dark variegated pigmentation on body and append-
ages. Carapace reddish-yellow, strongly marked with 
brownish pigmentation, in particular on the anterior half. 
Tergites with the same colour and pigmentation of the cara-
pace. Metasoma: All segments reddish-yellow with dark 
variegated pigmentation; carinae darker than the tegument. 
Telson reddish-yellow to dark reddish with diffused 
brownish spots; aculeus yellowish at the base and reddish at 
the extremity. Chelicerae yellowish intensely marked with 
variegated spots; fingers with reddish teeth. Pedipalps: red-
dish-brown with dark variegated pigmentation; femur and 
patella dark brown; chela fingers much darker than chela 
hand. Legs yellowish intensely marked with brownish spots. 
Venter and sternites brownish-yellow; with the exception of 
the pectines all other structures are marked with brownish 
spots. 
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Fig. 1-11. Chaerilus celebensis, female from Malino, Luwu, Celebes (Sulawesi) Island. 1. Chelicera. 2. Carapace. 3. Metasomal 
segments II to V and telson, lateral aspect. 4-11. Trichobothrial pattern. 4-6. Chela, dorso-external, internal and ventral aspects. 
7-8. Femur, dorsal and external aspects. 9-11. Patella, dorsal, external and ventral aspects. 
 

 
Morphology: Carapace with anterior margin straight, al-
most acarinate and very weakly granular to smooth; furrows 
shallow. Two pairs of lateral eyes; median eyes moderate, 
about twice the size of lateral eyes; median eyes anterior to 

the centre of the carapace. Tergites with only very minute 
granulation; carinae obsolete. Sternum pentagonal, longer 
than wide; genital operculum plates with a sub-oval shape. 
Pectinal tooth count 5-5 in male holotype (4-4 in female  
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Table I. Morphometric values (in mm) of Chaerilus celebensis, female from Malino 
and Chaerilus philippinus sp. n., male holotype and female paratype. 

 
 C. celebensis C. philippinus sp. n 
    ♀ ♂ ♀ 
Total length 25.8 19.5 15.5 
Carapace: length  4.2 3.7 3.3 
 anterior width 2.3 1.9 1.8 
 posterior width 4.3 4.3 3.5 
Metasomal segment I: length 1.5 1.5 1.0 
 width 2.2 2.1 1.4 
Metasomal segment II: length 1.8 1.6 1.2 
 width 1.8 1.9 1.5 
Metasomal segment III: length 1.9 1.7 1.3 
 width 1.7 1.8 1.4 
Metasomal segment IV: length 2.0 1.9 1.4 
 width 1.5 1.6 1.3 
Metasomal segment V: length 3.4 3.0 2.6 
 width 1.5 1.5 1.3 
 depth 1.3 1.3 1.2 
Vesicle: width 1.6 1.5 1.4 
 depth 1.4 1.5 1.3 
Pedipalp: Femur length 3.8 2.9 2.4 
 Femur width 1.6 1.2 1.2 
 Patella length 4.1 3.2 2.8 
 Patella width 1.9 1.2 1.2 
 Chela length 7.8 6.0 5.7 
 Chela width 2.6 2.3 1.7 
 Chela depth 2.4 2.4 1.8 
Movable finger: length  3.8 3.1 2.9 

 

 
paratype). Sternites smooth with spiracles small and round; 
carinae absent from VII. Metasoma: Segments I to III wider 
than long; IV and V longer than wide. All the carinae mod-
erately granular; ventral carinae absent on segments I and II, 
vestigial on segment III; segment V with five carinae and 
spinoid granules on ventral surface. Vesicle smooth, with a 
short aculeus. Pedipalps: Femur with five carinae; dorsal 
internal and dorsal external moderately granular; ventral 
internal weakly granular; ventral external vestigial. Patella 
with five to six carinae; dorsal and ventral weakly granular 
to smooth. Chela with seven to eight carinae, all weakly 
granular; ventral median carinae weak. Tegument with very 
few granulations almost smooth. Finger almost as long as 
manus with 6 rows of granules on the dentate margins, not 
well delimited. Chelicerae characteristic of the family 
Chaerilidae (Vachon, 1963). Trichobothriotaxy of type B; 
orthobothriotaxic (Vachon, 1974); femur with 9 tricho-
bothria, patella with 14, and chela with 14. Legs with pedal 
spurs moderately developed. Tarsi with two rows of thin 
setae. 
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Fig. 12-25. Chaerilus philippinus sp. n., male holotype. 12. Chelicera. 13. Carapace. 14. Metasomal segments II to V and telson, 
lateral aspect. 15. Ventral aspect showing coxapophysis, sternum, genital operculum and pectines. 16. Disposition of granulations 
on the dentate margins of the pedipalp chela movable finger. 17. Tarsus of leg IV, showing typical setae and spurs.  18-25. 
Trichobothrial pattern. 18-20. Chela, dorso-external, internal and ventral aspects. 21-22. Femur, dorsal and external aspects. 23-
25. Patella, dorsal, external and ventral aspects. 
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Abstract

Biological observations on Chaerilus philippinus were based on specimens from the region of Appari, North of Luzon in the
Philippines. The total duration of embryonic development was estimated as being between 110 to 136 days, while the moults be-
tween successive juvenile instars and adulthood took place at ages that averaged 7, 39, 73, 190 and 327 days. These developmental
periods are shorter and different from those previously observed among species of non-buthid scorpions. They prove to be rather
similar to those observed in buthid scorpions, however. Morphometric growth values of the different instars are similar or smaller
than those of other species of scorpions that have been studied. Aspects of maternal care and social behaviour are also commented.
To cite this article: W.R. Lourenço et al., C. R. Biologies 331 (2008).
© 2008 Académie des sciences. Published by Elsevier Masson SAS. All rights reserved.

Résumé

Observations sur le cycle biologique de Chaerilus philippinus Lourenço & Ythier, 2008 (Scorpiones, Chaerilidae) des
Philippines. Des observations biologiques ont été réalisées chez Chaerilus philippinus, pour des spécimens collectés dans la
région d’Appari dans le nord de Luzon aux Philippines. La durée totale du développement embryonnaire peut être estimée entre
110 à 136 jours, tandis que les mues nécessaires à l’acquisition des différents stades juvéniles ainsi que le stade adulte ont eu lieu à
7, 39, 73, 190 et 327 jours. Les durées en jours, observées pour le développement de C. philippinus sont globalement différentes et
plus courtes que celles observées préalablement pour des espèces de scorpions non-Buthidae, mais très similaires à celles observées
pour les espèces de scorpions Buthidae. Les taux de croissance observés pour les différents stades sont soit similaires, soit plus
faibles que ceux observés pour d’autres espèces de scorpions. Des commentaires sont également apportés sur les comportements
maternel et social. Pour citer cet article : W.R. Lourenço et al., C. R. Biologies 331 (2008).
© 2008 Académie des sciences. Published by Elsevier Masson SAS. All rights reserved.
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1. Introduction

Scorpions are unusual among terrestrial arthropods
in several traits of their life-history: ritualized and com-
plex courtship with fertilization by means of a sper-
matophore; viviparous embryonic development; ma-
ternal care and, in some species, a degree of social
behaviour; post-embryonic development and life span
generally very lengthy. Because of these unusual traits
in their life-history, many aspects of the reproductive
biology of scorpions were poorly understood by early
authors [1,2].

Since the mid-1950s, several accounts of various as-
pects of the reproductive biology and, in some cases,
of the entire post-embryonic development of scorpions,
have been published (see [2] for references). For exam-
ple, several researchers discovered, apparently indepen-
dently, that sperm transfer is accomplished by means
of a spermatophore. The first of these were Anger-
mann [3] and Alexander [4]. The mid-1970s saw a re-
newal of interest in the reproductive biology of scor-
pions and particularly in their post-embryonic devel-
opment. Research on this subject multiplied during the
1980s and continued throughout the 1990–2000s. Inter-
estingly, most of the authors of this work were primarily
taxonomists who, in addition to obtaining biological in-
formation, were investigating the ontogenetic variability
of the characters used in taxonomy [1,2]. Only Polis and
Farley [5,6] have made any attempt to explain reproduc-
tive traits in the context of evolutionary ecology.

With regard to known biological data, a great dispar-
ity clearly exists between the groups of scorpions stud-
ied. For the 16 to 20 recognized family-groups of scor-
pions [7], less than 50% of these have been the subject
of precise biological studies. The small family Chaeril-
idae Pocock, 1893, with the single genus Chaerilus Si-
mon, 1877, and about 20 species distributed exclusively
in Asia is one of these groups. Precise observations on
the entire life cycles of chaerilid scorpions remain un-
available.

Precise data are now for the first time available for
Chaerilus philippinus Lourenço & Ythier, with respect
to its embryonic and postembryonic development as
well as for certain aspects of maternal behaviour of the
species, and these are summarised below.

2. Material and methods

The scorpions were reared by standard methods in
plastic terraria of different sizes (Fig. 1). These con-
tained a layer of soil, 2–3 cm in depth, as well as a
few pieces of bark and a small Petri dish containing wa-

Fig. 1. Chaerilus philippinus. Males and females in a common terrar-
ium.

ter. Food, consisting of crickets and cockroaches, was
provided once every 7 to 10 days. Temperatures ranged
from 24 to 27 ◦C and the humidity was maintained at
60–70%. After each moult, the exuvia were removed
from the terrarium. Morphometric growth values were
measured from individuals that died in captivity and
from exuvia. Three parameters were recorded: carapace
length, the length of the metasomal segment V, and of
the movable finger [2,8]. The growth factor (Dyar’s con-
stant) between succeeding instars was determined for
each individual from each of these three structures (by
dividing the dimension at one instar by the dimension
of the previous instar). The average growth factor per
moult for each structure was then calculated from the
pooled data. The available voucher material from the
laboratory-reared specimens has been deposited in the
Muséum national d’Histoire naturelle, Paris.

3. Characteristics of Chaerilus philippinus

These scorpions are rather small compared with
other species in the genus. The adults range from 15 to
19 mm in total length and have general coloration, yel-
lowish to slightly reddish-yellow with brownish spots
over the body and appendages. For more precise details,
refer to the original description [9]. Population densi-
ties of most known Chaerilus spp. appear to be low, and
C. philippinus seems to be rather uncommon in the rain-
forests of Luzon. The diel behaviour of C. philippinus,
both in the field and in the laboratory, is characteristic of
a species dwelling in forests [10]. The scorpions move
slowly and only leave their retreats at night. Their preda-
tory technique is of the sit-and-wait type. They wait
motionless with the pedipalp fingers opened. Cannibal-
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ism seems to be unknown in areas of primary forest, and
was not observed under laboratory conditions.

4. Developmental period

Two male and three female specimens of Chaer-
ilus philippinus were collected in the region of Appari,
North of Luzon and were brought into the laboratory, in
France on the 1 November 2006. From 5 to 10 Novem-
ber 2006 cases of mating were observed among them.
One female also reproduced, suggesting that she had al-
ready been inseminated in the field.

Subsequently, five cases of mating were observed
among these three females. The duration of embryonic
development ranged from 110 to 136 days and the num-
ber of offspring at birth ranged between 8 and 25, with
an average value of 15 (Fig. 2). These values are similar
to those of other small or moderate sized species of scor-
pions [2]. After being carried on their mother’s back for
7–8 days, the first moult of the young scorpions took
place (Fig. 3). Juveniles began to leave their mother’s
back at the age of 10–12 days. Subsequent moults took
place at different ages. The average number of days oc-
cupied by each were as follows: The second moult took
place between 38 and 40 days (mean 39), the third be-
tween 71 and 74 days (mean 73), the fourth between
184 and 196 (mean 190) and the fifth between 323 and
332 days (mean 327).

The times spent in postembryonic development and
the duration of the instars necessary to reach adulthood
in Chaerilus philippinus are shorter and considerably
different from those observed in other species of non-
buthid scorpions [11]. In fact, these values tend to be
similar to those observed in buthid scorpions [2]. These
results could bring further support to the hypothesis ac-
cording to which chaerilid scorpions are more closely
related to buthid than to non-buthid scorpions [7], es-
pecially because reproductive parameters seem to be
rather associated to phylogenetic than ecological fac-
tors [2,14].

Of the seven scorpions that reached adulthood, five
died shortly afterwards, whereas the two others are still
alive at the time of writing (April, 2008). Consequently,
the duration of the life span in Chaerilus philippinus
can only be assumed with certainty as being similar to
that observed in many other small species of scorpions,
buthids in particular [2].

The theoretical morphometric growth factor for
arthropods, as defined by Dyar [12] and Przibram and
Megusar [13] is 1.26. Growth parameters based on mor-
phometric values, measured both on dead individuals
and on exuvia, are shown in Table 1 and Fig. 4. The re-

Fig. 2. Chaerilus philippinus. Females with offspring. Two females, in
common terrarium, with pre-juveniles (instar I), during simultaneous
birth process.

Fig. 3. Chaerilus philippinus. Female with offspring. Juveniles (In-
stars II) just after the first moult.

sults obtained for morphometric growth values of the
different instars in C. philippinus are very similar to the
standard theoretical values, but smaller than those ob-
tained for most other species of scorpions [2,8,11,14].

5. Aspects of maternal care, and social behaviour

Maternal behaviour and care has been known in scor-
pions for a considerable time [8,15]. In fact, newborn
scorpions of all species stay with their mothers until
just after the first moult (Fig. 3). This period usually
lasts from one week to almost one month and represents
a subsocial stage along the family route [16]. Some
species retain their young for longer periods.

More cooperation exists between mother and off-
spring in some non-buthid scorpions. In these cases
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Fig. 4. The distribution of morphometric values (in mm), in juvenile and adult instars of Chaerilus philippinus. Car. L. = Carapace length. M.S.V.L.
= Metasomal segment V length. Mov. F.L. = Movable finger length. 1 = Car. L. vs. M.S.V.L.; 2 = Car. L. vs. Mov. F.L. Values for instars 2 to 4
are similar for males and females, but distinct at instar 5 (adults).

Table 1
Average morphometric values (in mm) for juvenile and adult instars
of both males and females of Chaerilus philippinus

Car. L. M.S.V.L. Mov. F.L. G.V. No

Instar I – – –
Instar II 1.4 1.0 1.1
Instar III 1.7 1.2 1.4 1.21/1.20/1.27 12
Instar IV 2.2 1.5 1.8 1.30/1.25/1.29 12
Instar V 2.8 2.1 2.4 1.27/1.40/1.33 10
Instar VI (adult-�) 3.3 2.6 2.9 1.18/1.24/1.21 04
Instar VI (adult-�) 3.7 3.0 3.1 1.32/1.43/1.29 03

AGV 1.26/1.30/1.28

Car. L. = carapace length. M.S.V.L. = metasomal segment V length.
Mov. F.L. = movable finger length. G.V. = growth values. AGV =
average growth values. No Number of specimens measured. Growth
values between instars I and II can be considered as atypical due
to very strong morphological differences between juveniles of these
instars. For this reason these values are not considered in the final cal-
culation. No = number of individuals measured, including exuvia.

mother and offspring may forage together; capture and
drag prey into their burrows and may also feed com-
munally. In some cases adults share the prey that they
capture with their young. Such active cooperation be-
tween mother and offspring characterizes the interme-
diate subsocial stage of sociality along the family route.
There is no evidence, however, that scorpions show
more advanced stages of sociality.

For non-buthid scorpions, in particular those show-
ing embryonic development with diverticula [2], some
examples of species living in the field in mixed groups
of related and possible unrelated individuals are known
[16]. In such cases the degree of cooperative behaviour
corresponds either to the intermediate sub-social stage
(family route) or to the quasisocial stage (parasocial
route).

All individuals of Chaerilus philippinus observed in
this study were raised together in a common terrar-
ium. These unrelated and subsequently related speci-
mens showed certain particular traits in their behaviour
which could be assimilated both to the intermediate sub-
social stage (family route) and to the quasisocial stage
(parasocial route).

To start with, no case of cannibalism was ever ob-
served among the specimens raised. A more peculiar
behaviour was observed when distinct females had their
offspring in the same period. These females with broods
stayed together in the terrarium where other females and
males were also present. On several occasions it was
possible to observe that first instar pre-juveniles would
move from their mother’s back to the back of another
female with or without a brood, and even to the backs
of males. These exchanges could last for some minutes
or even some hours. Just before the processus of the first
moult, however, first instar pre-juveniles returned to the
backs of their own mothers. We do not have a precise
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explanation to this behaviour, but it is almost certainly
connected with social behaviour.

References

[1] G.A. Polis, W.D. Sissom, Life History, in: G.A. Polis (Ed.),
The Biology of Scorpions, Stanford Univ. Press, 1990, pp. 161–
223.

[2] W.R. Lourenço, Reproduction in scorpions, with special refer-
ence to parthenogenesis, in: S. Toft, N. Scharff (Eds.), European
Arachnology 2000, Aarhus University Press, 2002, pp. 71–85.

[3] H. Angermann, Indirekte Spermatophorenübertragung bei
Euscorpius italicus (Herbst) (Scorpiones, Chactidae), Natur-
wiss. 42 (1955) 303–306.

[4] A.J. Alexander, Mating in scorpions, Nature 178 (1956)
867–868.

[5] G.A. Polis, R.D. Farley, Characteristics and environmental deter-
minants of natality, growth and maturity in a natural population
of the desert scorpion Paruroctonus mesaensis (Scorpionida,
Vaejovidae), J. Zool. 187 (1979) 517–542.

[6] G.A. Polis, R.D. Farley, Population biology of a desert scorpion:
Survivorship, microhabitat, and the evolution of life history
strategy, Ecology 61 (1980) 620–629.

[7] W.R. Lourenço, Panbiogéographie, les familles des scorpions
et leur répartition géographique, Biogeographica 76 (2000) 21–
39.

[8] W.R. Lourenço, La biologie sexuelle et développement postem-
bryonnaire du scorpion Buthidae: Tityus trivittatus fasciolatus
Pessôa, 1935, Rev. Nord. Biologia 2 (1979) 49–96.

[9] W.R. Lourenço, E. Ythier, A new species of Chaerilus Simon,
1877 (Scorpiones, Chaerilidae) from the Philippines, Bol. Soc.
Entomol. Aragonesa 42 (2008) 27–31.

[10] J.L. Cloudsley-Thompson, A comparison of rhythmic locomo-
tory activity in tropical forest Arthropoda with that in desert
species, J. Arid Environments 4 (1981) 327–334.

[11] W.R. Lourenço, V. Andrzejewski, J.L. Cloudsley-Thompson,
The life history of Chactas reticulatus Kraepelin, 1912
(Scorpiones, Chactidae), with a comparative analysis of the re-
productive traits of three scorpion lineages in relation to habitat,
Zoologischer Anzeiger 242 (2003) 63–74.

[12] H. Dyar, The number of molts in Lepidopterous larvae, Psyche 5
(1890) 420–422.

[13] H. Przibram, F. Megusar, Wachstummessungen an Spho-
dromantis bioculata Burm. 1. Länge und Masse, Archiv für
Entwickungsmechanik der Organismen (Wilhelm Roux) 34
(1912) 680–741.

[14] W.R. Lourenço, Biogéographie évolutive, écologie et les straté-
gies biodémographiques chez les Scorpions néotropicaux, C. R.
Séanc. Soc. Biog. 67 (1992) 171–190.

[15] M. Vannini, A. Ugolini, C. Marucelli, Notes on the mother–
young relationship in some Euscorpius (Scorpiones, Chactidae),
Monitore zoologico italiano (N.S.) 12 (1978) 143–154.

[16] G.A. Polis, W.R. Lourenço, Sociality among scorpions, Actas X
Congr. Inter. Aracnol., Jaca/España 1 (1986) 111–115.



 



Euscorpius — Occasional Publications in Scorpiology. 2009, No. 89 
 

A new species of Androctonus Ehrenberg, 1828 
from Morocco (Scorpiones: Buthidae) 

 
Wilson R. Lourenço 1, Eric Ythier 2 & Elise-Anne Leguin 3 

 
1 Muséum national d’Histoire naturelle, Département de Systématique et Evolution, Section Arthropodes 
  (Arachnologie), CP 053, 57 rue Cuvier 75005 Paris, France; e-mail: arachne@mnhn.fr 
2 SynTech Research, 613 route du Bois de Loyse, 71570 La Chapelle de Guinchay, France; 
  e-mail: eythier@syntechresearch.com 
3 Muséum national d’Histoire naturelle, Direction des Collections, CP 053, 57 rue Cuvier 75005 Paris, France; 
  e-mail: leguin@mnhn.fr 

 
 
Summary 
 
A new species of scorpion belonging to the genus Androctonus Ehrenberg, 1828 (family Buthidae C. L. Koch, 
1837), is described on the basis of one male and one female specimens collected at Sidi Smaïl in the Atlantic Coast 
of Morocco. With the description of Androctonus maroccanus sp. n., the total number of Androctonus species 
known to Morocco is raised to seven.  

 
 

Introduction 
 
As already pointed out in recent papers (Lourenço, 

2005, 2008; Lourenço & Qi, 2006a, 2007), the tax- 
onomy of the genus Androctonus Ehrenberg has long 
remained complex and confused. In his contributions to 
the study of North African scorpions, Vachon (1948, 
1952) attempted to establish a better definition of the 
genus Androctonus and its species. His results, however, 
remained unsatisfactory. Only more than half century 
later, Lourenço (2005) attempted again to characterize 
the distinct populations of Androctonus. A few species 
have been synonymized, some subspecies raised to the 
rank of species and two new species described. 
Subsequently to this preliminary clarification on the 
taxonomy of Androctonus, more new species have been 
added to the genus, from both Africa and Middle East 
(Lourenço, 2008; Lourenço & Qi, 2006a, 2007). 

The discovery and description of a new species of 
Androctonus from Morocco may appear as surprising. In 
fact, although Morocco has been extensively surveyed 
for almost a century, many regions in the country remain 
poorly prospected. Evidence to this are the recent 
descriptions of several new species and even new genera 
of buthids (e. g. Lourenço, 2002, 2004; Lourenço & 
Slimani, 2004; Lourenço & Geniez, 2005; Lourenço & 
Qi, 2006b; Lourenço et al, 2003; Teruel, 2007). 
Concerning the genus Androctonus in particular, several 
species have been originally described from Morocco, 
namely Androctonus mauritanicus (Pocock, 1902), 
Androctonus liouvillei (Pallary, 1924), Androctonus 
gonneti Vachon, 1948, and Androctonus sergenti Va- 

chon, 1948. Some of these species remain up to now 
endemic to the country. Other species originally des- 
cribed from different regions have successively been 
reported from Morocco, the last report (Geniez, 2009) 
being that of Androctonus australis (Linnaeus, 1758). 

The description of one new species of Androctonus, 
raises to seven the number of species belonging to this 
genus distributed in Morocco. This attests for the high 
diversity of this group in this country. These are Androc- 
tonus australis, A. amoreuxi (Audouin, 1826), A. 
mauritanicus, A. liouvillei, A. gonneti, A. sergenti, and 
A. maroccanus sp. n. 

 
Material and Methods 
 

Illustrations and measurements were made with the 
aid of a Wild M5 stereo-microscope with a drawing tube 
(camera lucida) and an ocular micrometer. Measure- 
ments follow Stahnke (1970) and are given in mm. 
Trichobothrial notations are after Vachon (1974) and 
morphological terminology mostly follows Vachon 
(1952) and Hjelle (1990). 
 
Taxonomy 
 

Family Buthidae C. L. Koch, 1837 
Genus Androctonus Ehrenberg, 1828 

 
Description of the new species 
 

Androctonus maroccanus sp. n. (Figs. 1–16) 
 

Morocco, Atlantic Coast, Sidi Smaïl, September 2009 
(F. Principaud leg.), 1 male holotype (MNHN-RS-8750),  

mailto:arachne@mnhn.fr
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Figures 1–2: Androctonus maroccanus sp. n. Male holotype, dorsal and ventral aspects. 
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Figures 3–4: Androctonus maroccanus sp. n. Female paratype, dorsal and ventral aspects. 
 
1 female paratype (MNHN-RS-8751). Deposited in the 
collections of the Muséum national d’Histoire naturelle, 
Paris. 

 
Etymology: The specific name refers to the country in 
which the new species was found. 

Diagnosis 
 

A scorpion of medium to large size, reaching a total 
length of 69–70 mm. General coloration yellow to 
reddish-yellow, without spots; only metasomal carinae 
are darker,  almost blackish. Carinae and granulations on  
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Figures 5–11: Androctonus maroccanus sp. n., male holotype unless stated otherwise. 5–10. Trichobothrial pattern. Chela, 
dorso-external and ventral aspects. 7. Idem, for female paratype. 8. Femur, dorsal aspect. 9–10. Patella, dorsal and external 
aspects. 11. Chelicera, dorsal aspect. 
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Figures 12–15: Metasomal segment V and telson, lateral aspect. 12–13. Androctonus maroccanus sp. n., male holotype and 
female paratype. 14–15. Idem, for male and female of A. gonneti from Mauritania. 
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 A. maroccanus sp. n. A. gonneti 
 ♂ ♀ ♀* 
Total length** 
 
Carapace: 
- length 
- anterior width 
- posterior width 
Metasomal segment I: 
- length 
- width 
Metasomal segment V: 
- length 
- width 
- depth 
Telson length 
Vesicle: 
- width 
- depth 
Pedipalp: 
- Femur length 
- Femur width 
- Patella length 
- Patella width 
- Chela length 
- Chela width 
- Chela depth 
Movable finger: length 

70.8 
 
 

8.7 
5.5 
8.8 

 
6.1 
7.1 

 
8.8 
6.8 
5.4 
7.2 

 
3.4 
2.7 

 
7.3 
2.6 
8.8 
3.5 

14.7 
3.6 
4.1 

10.1 

68.9 
 
 

8.5 
5.3 
9.2 

 
5.8 
6.6 

 
8.3 
6.2 
4.6 
6.8 

 
3.0 
2.6 

 
7.6 
2.0 
9.1 
2.9 

14.3 
2.6 
2.8 

10.4 

106.3 
 
 

12.2 
8.0 

15.2 
 

8.0 
9.5 

 
12.6 
8.2 
7.1 

11.6 
 

4.9 
4.1 

 
9.9 
3.6 

11.7 
5.1 

20.4 
4.9 
5.4 

13.8 
 
Table 1: Morphometric values (in mm) of the male holotype and female paratype of Androctonus maroccanus sp. n., and of a 
female Androctonus gonneti from Mauritania. 
 
* Values are not provided for the male because we have only been able to examined pre-adult specimens. 
** Including telson. 
 
carapace and tergites moderately developed. Metasomal 
segments I to V only moderately enlarged distally; dor- 
sal depression on segments I to IV moderately to 
strongly marked. Anal arc with three rounded lobes. 
Pedipalps with a conspicuous setation on femur and 
patella; fixed and movable fingers with 13–14 (14–14) 
rows of granules. Pectines with 26–27 teeth in the male, 
25–23 in female. 

 
Relationships 
 

Androctonus maroccanus sp. n., can be disting- 
uished from the other species of Androctonus, which are 
also distributed in Morocco and Mauritania, and in 
particular from Androctonus gonneti Vachon, 1948, by 
the following characters: (i) its overall yellow to 
reddish-yellow coloration; the other species are dark to 
blackish; (ii) a smaller overall size, see Table I; (iii) 
aculeus with the same length as vesicle; aculeus is 
longer than vesicle in A. gonneti; (iv) presence of a 

conspicuous setation on femur and patella of pedipalps; 
setation absent on A. gonneti; (v) granulation on cara- 
pace and tergites is better marked in males of the new 
species. 

 
Description based on male holotype and female 
paratype (measurements in Table 1) 

 
Coloration. Mainly yellowish to reddish-yellow. 

Prosoma: carapace reddish-yellow; carinae and eyes 
marked by dark pigment. Mesosoma: reddish-yellow 
slightly darker than carapace. Metasoma: segments I to 
V with dorsal and lateral surfaces yellowish; carinae 
dark to blackish; vesicle reddish-yellow; aculeus reddish 
at its base and blackish at its extremity. Venter yellowish 
to reddish-yellow; pectines pale yellow. Tergites III to 
V, in male with large white spots; absent in the female. 
Chelicerae yellowish without any variegated spots in 
male; with diffused variegated spots in female; fingers 
yellowish  with  dark  teeth.    Pedipalps  yellowish  with  
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Figure 16: Map of Morocco showing the known distribution of Androctonus species in the country and the type locality of A. 
maroccanus sp. n. 
 
carinae slightly dark; fingers with the oblique rows of 
granules dark. Legs pale yellow without any spots in 
male; with diffused spots in female. 

Morphology. Carapace moderately granular; anter- 
ior margin almost straight and without a median 
concavity. Carinae moderately marked; anterior median, 
central median and posterior median carinae moderately 
granular. All furrows moderate to weak. Median ocular 
tubercle slightly anterior to the centre of carapace. Eyes 
separated by two ocular diameters. Four pairs of lateral 
eyes: the first three of moderate size, the last only 
vestigial. Sternum triangular and narrow; slightly longer 
than wide. Mesosoma: tergites moderately granular, 
better marked in male. Three longitudinal carinae mod- 
erately crenulate in all tergites; lateral carinae reduced in 
tergites I and II. Tergite VII pentacarinate. Venter: 
genital operculum divided longitudinally, forming two 
semi-oval plates. Pectines: pectinal tooth count 26–27 in 
male holotype, 25–23 in female paratype; middle basal 
lamella of the pectines not dilated. Sternites without 
granules, smooth with elongated spiracles; four 
moderately to weakly marked carinae on sternite VII; 
other sternites acarinate and with two vestigial furrows. 

Metasoma: segments I to III with 10 carinae, strongly 
crenulated; ventral strongly marked; segment IV with 8 
carinae, crenulated; the first four segments with a 
smooth and moderately to strongly marked dorsal 
depression; segment V with five carinae; the latero- 
ventral carinae crenulate with several lobate denticles; 
ventral median carina not divided posteriorly; anal arc 
composed of 10–12 inconspicuous ventral teeth, and 
three rounded lateral lobes. Intercarinal spaces weakly 
granular to smooth. Telson with some weak granulations 
on ventral surface; other surfaces smooth; aculeus 
moderately curved and with the same length as the 
vesicle; subaculear tooth absent. Cheliceral dentition as 
defined by Vachon (1963) for the family Buthidae; 
external distal and internal distal teeth approximately the 
same length; basal teeth on movable finger small but not 
fused; ventral aspect of both fingers and manus covered 
with long dense setae. Pedipalps: femur pentacarinate; 
patella with eight carinae; chela with only vestigial 
carinae; all faces weakly granular to smooth; femur and 
patella with a conspicuous setation. Fixed and movable 
fingers with 13–14 (14–14) oblique rows of granules. 
Internal and external accessory granules present, strong; 
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three accessory granules on the distal end of the movable 
finger next to the terminal denticle. Legs: tarsus with 
numerous thin setae ventrally; tibial spur strong on legs 
III and IV; pedal spurs moderate to strong on legs I to 
IV. Trichobothriotaxy: trichobothrial pattern of Type A, 
orthobothriotaxic as defined by Vachon (1974). Dorsal 
trichobothria of femur arranged in β-configuration 
(Vachon, 1975). 
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A new locality for Hottentotta caboverdensis Lourenço & 

Ythier, 2006 

Abstract – Two specimens of Hottentotta caboverdensis Lourenço & Ythier, 2006 are reported 

from Cidade Velha, southwest of the island of Santiago, Cape Verde islands. This new locality 

represents the second record for this species, formerly known only from the type locality in Praia, 

southeast of the island of Santiago.  

Keywords – Scorpiones, Buthidae, Hottentotta caboverdensis, new locality, Cape Verde islands.  

Une nouvelle localité pour Hottentotta caboverdensis Lourenço & Ythier, 2006 

Résumé – Deux spécimens d’Hottentotta caboverdensis Lourenço & Ythier, 2006 sont reportés de 

Cidade Velha, au sud-ouest de l’île de Santiago, îles du Cap-Vert. Cette nouvelle localité 

représente la seconde localité concernant cette espèce, jusqu’à présent uniquement répertoriée de 

la localité type, Praia, au sud-est de l’île de Santiago. 

Mots-clés – Scorpiones, Buthidae, Hottentotta caboverdensis, nouvelle localité, îles du Cap-Vert.  

Introduction

 Hottentotta caboverdenis Lourenço & Ythier, 2006 is a scorpion of the family 

Buthidae, described from the Cape Verde islands. This is a soil dwelling species 

living in arid to semi-arid environments. The first record of H. caboverdensis is from 

Praia, southeast of the island of Santiago. Recently, two specimens were observed in 

southwest of the same island, resulting in a new locality record for the species. 

 Both found specimens were adult females bearing offspring. No juvenile or 

adult male was reported up to now and H. caboverdensis seems to be an obligate 

thelytokous (all-female broods) parthenospecies (Lourenço et al., 2007). 

Hottentotta caboverdensis Lourenço & Ythier, 2006

 Hottentotta caboverdensis was described in 2006, based on three specimens,    

1 female holotype and 2 females paratypes, deposited in the Museum national 

d’Histoire naturelle, Paris. 

 The specimens were found in Praia, southeast of the island of Santiago, under 

by Eric YTHIER

SynTech Research, 

613 Route du Bois de Loyse, 71570 La Chapelle de Guinchay, France, 

eythier@syntechresearch.com 
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very heavy rocks deeply buried in the soil (II/2002, E.Ythier). 

 H. caboverdensis is a scorpion of moderate to large size (females reach 62 mm 

in total length). The general coloration is reddish-brown to dark brown with carinae 

and granulations blackish and strongly marked on carapace, tergites and metasoma 

(figure 1). Pectinal tooth counts 22 to 24 in females (mode 23) and pedipalp fixed 

and movable fingers have 12/13 rows of granules. The trichobothrial pattern is of 

type A, orthobothriotaxic, and the dorsal trichobothria of femur is arranged in �
(beta) configuration (Vachon, 1974, 1975). 

 There has been an attempt to consider H. caboverdensis a junior synonym of 

Hottentotta hottentotta (Fabricius, 1787) without giving any valid reasons for the 

status change and without considering any biogeographical aspect (Kova�ík, 2007). 

In this paper, the author also compared H. caboverdensis with a diagnosis of H. 

hottentotta, (figure 2) written in the same paper and including characters of 

specimens collected from the type locality of H. caboverdensis, which of course 

warps any comparison and cannot lead to any other conclusions than synonymizing 

both species. 

Fig. 1. Hottentotta caboverdensis, adult female from Cape Verde islands 
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 H. caboverdensis is phylogeneticly closed related to H. hottentotta but there is 

a very marked degree of differentiation and speciation between this isolated insular 

population from Cape Verde and those from Eastern Africa. H. caboverdensis is 

undoubtedly distinguished by a smaller size (51 to 62 mm against 68 to 80 mm for 

H. hottentotta), a darker coloration and much more strongly marked granulations on 

carapace and tergites than in H. hottentotta. The validity of Hottentotta 

caboverdensis is therefore accepted in the present note. 

New locality

 Two specimens were reported from Cidade Velha, southwest of the island of 

Santiago, Cape Verde islands (XI/2010, J. Benros). This new locality represents the 

second record for this species, formerly known only from the type locality in Praia, 

southeast of the island of Santiago (figure 3, 4 & 5). 

Fig. 2. Hottentotta hottentotta, adult female from Burkina Faso  
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 The specimens were found 

during daytime (2:00-3:00 pm, air 

temperature 28-30°C, humidity 65-

69%), on dry and stony habitat, with 

semi-arid vegetation. The soil 

substrate comprised of volcanic 

basalt. Both specimens were found in 

small chambers under heavy stones 

deeply buried in the soil. Chambers 

were located 10-15 cm under the soil 

surface. 

 Both specimens were adult 

females (A and B) bearing offspring. 

The size of the brood was evaluated to be 25 neonates on female A and 30 neonates 

on female B. The specimens were not collected but were measured in the field: 51 

mm (female A) and 56 mm (female B) in total length. This new record extends the 

minimum known size of the species to 51 mm. 

Fig. 3. and Fig. 4. Habitat of Hottentotta caboverdensis, Cidade Velha, southwest of the island of 

Santiago, Cape Verde islands  

Fig. 5. Map showing the know localities of 

Hottentotta caboverdensis in the south of the 

island of Santiago, Cape Verde islands 
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Abstract
A new species of the endemic Malagasy genus Pseudouroplectes Lourenço, 1995 (family Buthidae) is de-
scribed from spiny forests of the southwestern portion of the island. Th e holotype was obtained in the for-
ests of Ifaty, north of Toliara. With the description of this species, the distributional pattern of this genus 
is confi ned to dry forest formations in the south and southwest. A key is proposed to the known species.

Keywords
Scorpion, Pseudouroplectes, Madagascar, Toliara, new species

Introduction

As already discussed by Lourenço and Goodman (2006), the species of genus Pseu-
douroplectes, which are soil-dwelling scorpions of the family Buthidae (Lourenço 
2004), are rare. In Madagascar the best-studied soil scorpions are represented by mem-
bers of the endemic family Microcharmidae (Lourenço et al. 2006). Pseudouroplectes 
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was originally described based on two females of P. betschi Lourenço, 1995, collected 
in the dry southwestern spiny bush formation at Andramanoetse Be, Plateau Maha-
faly, Toliara Province (Lourenço 1995). Subsequently, a single specimen of another 
Pseudouroplectes species, P. pidgeoni Lourenço & Goodman, 1999, was collected in 
the extreme southeastern dry forests of the Parc National d’Andohahela (parcel 2), 
Toliara Province (Lourenço and Goodman 1999). Th is animal was collected in a soil 
litter sample from the spiny bush parcel of the reserve, within a few kilometers of the 
ecotone between dry and wet forest formations. Only several years later, additional 
material was obtained of the genus Pseudouroplectes. Th is led to the description of a 
third species, Pseudouroplectes maculatus Lourenço & Goodman, 2006. New specimens 
of Pseudouroplectes have been collected due to the eff orts of Dr. Brian Fisher and col-
leagues at the California Academy of Sciences (CAS). Over the past few years, the CAS 
fi eld team conducted systematic invertebrate inventories at various sites across Mada-
gascar, including the dry vegetational formations, employing pitfall traps and diff erent 
methods of soil litter extraction.

More recently, examination of some scorpions collected by the senior author in the 
dry vegetation sites of Toliara Province (Lourenço et al. 2008), revealed one more new 
species of Pseudouroplectes, which is described here.

Distributional pattern presented by the genus Pseudouroplectes

Th e distributional pattern of the genus Pseudouroplectes was discussed in detail by 
Lourenço and Goodman (2006), who presented details and a list of known localities 
for members of this genus. In summary, members of this genus, including the new 
species described herein, are restricted to the extreme southern dry forest formations. 
Pseudouroplectes betschi and P. pidgeoni apparently present a parapatric or even a small 
sympatric zone of distribution in the extreme southern portion of the island. A similar 
situation is observed between P. maculatus and the new species described here, with 
the two species presenting, at least, a small zone of sympatry (Fig. 13). One species, 
Pseudouroplectes betschi, is known from a single locality. Th is very restricted distribution 
can eventually be attributed to incomplete sampling collections. At the same time, the 
totality of the southwestern portion of the island was extensively prospected by Brian 
Fisher and colleagues. A more plausible explanation is the existence of very particular 
habitats to which some species are specifi cally adapted. In the case of scorpions, the 
possible ecological gradients responsible for these microendemic habitats are vegeta-
tion cover and humidity.

Methods

Illustrations and measurements were made with the aid of a Wild M5 stereo-micro-
scope with a drawing tube (camera lucida) and an ocular micrometer. Measurements 
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follow Stahnke (1970) and are given in mm. Trichobothrial notations follow Vachon 
(1974) while morphological terminology mostly follows Hjelle (1990).

Taxonomic treatment

Family Buthidae C.L. Koch, 1837
Genus Pseudouroplectes Lourenço, 1995

Pseudouroplectes lalyae sp. n.
urn:lsid:zoobank.org:act:91514469-CA0E-4161-A0A4-8FB4219B6074
Figs 1, 3–8

Type material: Male holotype. Madagascar, Toliara Province, NE Ifaty, spiny forest 
thicket, 30 m alt., IX/2004 (W. R. Lourenço) (MNHN). Paratypes. Toliara Province, 

Figure 1. Habitus of Pseudouroplectes lalyae sp. n., male holotype. Scale bar = 2 mm.

http://zoobank.org/?lsid=urn:lsid:zoobank.org:act:91514469-CA0E-4161-A0A4-8FB4219B6074
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Forêt de Tsinjoriaky (22°48'08" S, 43°25'14" E), 6.2 km 84° E Tsifota, 70 m alt., 
6–10/III/2002 (Fisher & Griswold et al.), general collecting, spiny forest-thicket, 2 
male juveniles (CAS – MNHN). Note: Th e two paratypes were previously misidenti-
fi ed as P. maculatus (Lourenço & Goodman, 2006).

Etymology: Th e patronym is homage to Laly Ythier, daughter of the junior author.
Diagnosis: Small scorpions, when compared with the average size of most species 

of micro-buthid genera, and measuring up to 20.57 mm in total length (see mor-
phometric values after the description). General coloration reddish-yellow with four 
longitudinal stripes starting on the posterior edge of carapace and running over tergites 
I to VII; dark spots over the pedipalps, legs and metasomal carinae. Carinae and granu-
lations moderately to strongly marked.

Relationships: Th e new species can be readily distinguished from all the other 
species of the genus Pseudouroplectes Lourenço, by (i) presence of four longitudinal 
dark stripes running from the carapace and over all tergites, (ii) pedipalps, legs and 

Figure 2. Habitus of Pseudouroplectes maculatus, female paratype. Scale bar = 2 mm.
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metasomal carinae intensely spotted, (iii) moderately marked carinae on tergites and 
metasomal segments, and (iv) pedipalps strongly granular.

Description based on male holotype.
Coloration. Reddish-yellow with four longitudinal dark stripes which start on 

the posterior edge of carapace and run over tergites I to VII. Carapace, pedipalps, and 
legs intensely marked with dark spots; carinae of metasomal segments densely spotted. 
Venter and chelicerae yellowish without spots.

Morphology. Carapace with a moderately to strongly marked granulation; anterior 
margin almost straight. Carinae weak; furrows inconspicuous. Median ocular tubercle 
distinctly on the anterior third of the carapace; median eyes separated by one ocular 
diameter. Th ree pairs of lateral eyes. Sternum subpentagonal. Mesosoma: tergites mod-
erately granular. Median carina moderate to weak in all tergites. Tergite VII pentacari-
nate. Venter: genital operculum divided longitudinally, each plate having a more or less 
subtriangular shape. Pectines large: pectinal tooth count 16–15 (male paratypes with 

Figures 3–8. Pseudouroplectes lalyae sp. n. Male holotype. 3 Ventral aspect, showing coxapophysis, ster-
num, genital operculum, pectines and sternite III with spiracles 4 Carapace and chelicerae, dorsal aspect. 
5–7 Trichobothrial pattern of the pedipalp 5 Chela, dorsoexternal aspect 6 Femur, dorsal aspect 7 Patella, 
dorsal aspect 8 Disposition of granules on the dentate margins of the pedipalp chela movable fi nger. Scale 
bars = 1 mm.
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15–16 and 16–16); basal middle lamellae of the pectines not dilated; fulcra inconspicu-
ous. Sternites smooth with short semi-slit-like spiracles; VII punctuated and acarinated. 
Metasoma: segments I to IV with 10 carinae, moderately crenulate; ventral carinae 
reduced to vestigial on segments I to IV; intercarinal spaces weakly granular. Segment 
V rounded with fi ve carinae. Telson has a very elongated “pear-like” shape, smooth 
with strong setation; aculeus short, weakly curved; subaculear tooth absent. Cheliceral 
dentition characteristic of the family Buthidae (Vachon, 1963); fi xed fi nger with two 
moderate basal teeth; movable fi nger with two very weak and fused basal teeth; ventral 
aspect of both fi nger and manus with dense, long setae. Pedipalps: femur pentacarinate; 
patella with seven carinae; internal face of patella with 7–8 spinoid granules; chela with 
vestigial carinae; all faces moderately to strongly granular. Fixed and movable fi ngers 
with 7–8 almost linear rows of granules; two accessory granules present at the base of 
each row; extremity of fi xed and movable fi ngers with one long and sharp denticle. 
Trichobothriotaxy; orthobothriotaxy A-α (Vachon, 1974, 1975). Legs: tarsus with very 
numerous fi ne median setae ventrally. Pedal spurs reduced; tibial spurs absent.

Morphometric values (in mm) of the holotype. Total length (including telson), 
20.57. Carapace: length, 2.43; anterior width, 1.43; posterior width, 2.14. Metasomal 
segments. I: length, 1.43; width, 1.28. II: length, 1.71; width, 1.14. III: length, 1.86; 
width, 1.00. IV: length, 2.14; width, 1.00. V: length, 3.00; width, 1.00; depth, 1.00. 
Telson: length, 2.57. Vesicle: width, 0.71; depth, 0.71. Pedipalp: femur length, 1.78, 
width, 0.57; patella length, 2.36, width, 0.86; chela length, 3.14, width, 0.71, depth, 
0.64; movable fi nger length, 2.07.

Key to the known species of Pseudouroplectes
1. Pale scorpions, yellowish to reddish-yellow, with or without spots .............. 2
– Dark scorpions with confl uent blackish spots over the body and appendages ...

........................................................................................P. maculatus (Fig. 2)
2. Coloration yellowish without any spots; pectinal tooth count 18/20 ............

 .................................................................................. P. betschi (Figs 9–10)
– Coloration yellowish with two or four longitudinal reddish-brown stripes 

over the tergites; pectinal tooth count 14/16 .............................................. 3
3. Two longitudinal brownish stripes over the tergites; carapace, pedipalps and 

metasomal segments without spots ........................ P. pidgeoni (Figs 11–12)
– Four longitudinal brownish stripes over the tergites; carapace, pedipalps and 

metasomal segments strongly spotted ....................... P. lalyae sp. n. (Fig. 1)
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Figures 9–10. Pseudouroplectes betschi, male from Cap Sainte Marie. Carapace and pedipalp, dorsal 
aspect, showing the absence of pigmentation. Scale bars = 1 mm.

Figures 11–12. Pseudouroplectes pidgeoni, male from Itampolo. Carapace and pedipalp, dorsal aspect, 
showing the very reduced pigmentation pattern. Scale bars = 1 mm.
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BOOK REVIEW

Scorpions of the World. By Roland Stockmann and Eric Ythier. 2010. N.A.P. Editions, France. 567 pp.
ISBN 978-2-913688-11-7. 75J.

An old Egyptian proverb cautions ‘‘Because we focused on
the snake, we missed the scorpion.’’ For years this proverb has
characterized the status of reference books on snakes and
scorpions, as comprehensive sources containing knowledge on
both the biology and diversity of scorpions were sorely lacking
– that is until now! In their new book Scorpions of the World,
French biologists Roland Stockmann and Eric Ythier present
for the first time a guide to the biology and biodiversity of the
world’s extraordinary scorpions. Published in both English
and French (Scorpions du Monde), the book is organized into
six main sections with a handy list of species and their
distributions, as well as a glossary. Exquisite illustrations and
scanning electron micrographs are found throughout, and
color plates accompany over 350 species descriptions, many of
which describe species that are rare or difficult to find. The
book is bound in a beautiful hard cover that exhibits a striking
photo of an adult Hadogenes paudicens with an instar on its
carapace. Inside the front and back covers one will find a table
of contents and illustrations of Androctonus australis labeling
the general external anatomy of a scorpion. One of the best
features of this book is its size, only slightly larger than a
typical field guide and small enough to be carried into the field
by adventurous scorpion collectors. While not an exhaustive
summary of the world’s scorpions, many of which have yet to
be discovered, the book should prove useful for identifying
many of the scorpion species most commonly encountered in
collections and in the field.

The book begins with a short but elegant foreword by
Victor Fet, editor of Euscorpius (a peer-reviewed journal
dedicated to scorpions), and one of the most active researchers
in the field. Next, a substantial introductory section,
conveniently organized into multiple subsections, focuses on
general topics such as paleontology, general morphology,
classification criteria, and collection and preservation tech-
niques of scorpions. The section on classification criteria is
incredibly useful as it provides a single up-to-date reference for
many of the intricate characters used in current classification
schemes; characters such as coloration, trichobothria posi-
tions, spermatophore and ovariuterus details, and many
variations in external morphology. I have already found
myself reaching for the book and opening to this section to
look up the sometimes confusing nomenclature of fine-scale
anatomical features like carinae and trichobothria. Using
these characters and DNA sequence data, researchers, using
cladistics, have proposed two different suprageneric level
classifications, both of which have been fiercely debated
(Soleglad & Fet 2003; Fet & Soleglad 2005; Prendini &
Wheeler 2005). I am happy to see that both of these

classifications, with slight modifications, are presented in the
book.

The next section is just as detailed as the first and contains
an abundance of information on anatomy, venoms, defensins,
and biological functions, topped off with a small dose of
behavior and ecology. Portions about venoms, defensins, and
blood are written by Max Goyffon and provide a detailed
introduction to these topics. These sections, however, are a
bit more in depth than the rest of the volume, slightly
deviating from the authors’ intention to write a book for
amateur naturalists and not for specialist arachnologists.
Nevertheless, the writing is superb, and Goyffon’s outline of
defensins and the architectural similarity of defensin and
venom peptides was especially thought provoking, especially
from an evolutionary standpoint. From there the book
outlines the nervous system and sensory organs such as eyes,
setae, and various chemoreceptors. Quick to reference
renowned naturalist Jean-Henri Fabre, who hailed from their
own country, the authors also provide a thorough description
and illustrations of scorpion courtship and all the intricate
behaviors that can be involved, followed by notes on
embryology, parturition, parthenogenesis, growth, and molt-
ing. The section on ecology begins with my favorite
illustration of the book, a common burrow of Heterometrus
fulvipes that resembles a cross section of a human heart, only
with various-sized scorpions crawling out different branches
of the aorta! Predator-prey relationships are briefly discussed,
as well as theories about r/K selection strategies. Scorpion
ecotypes, from psammophiles to troglobites, are explained,
and burrows and digging behavior are outlined alongside a
figure of assorted burrow types.

The book then progresses to a discussion about the
capability of scorpions to endure various environmental
stresses such as desiccation, extreme temperatures, starvation,
and fire cycles (by remaining protected in their burrows).
Goyffon then takes over the writing again, this time steering
the book in a strange but interesting direction, exploring the
resistance of scorpions to ionizing radiation. While it is
relatively well-known that scorpions and beetles are among
the only animals known to survive near nuclear testing areas,
it is seldom mentioned that a bit of research has been done on
the subject. In 1963, the French government founded a
laboratory in Paris at the Muséum National d’Histoire
Naturelle with the purpose of studying the radioresistance of
scorpions. Research in the lab ceased 10 years later, but some
interesting results from the unique studies that took place
there are presented in the book with some detail. Goyffon
continues with the next section on envenomations as well, in
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which he provides tables listing dangerous species and outlines
symptoms and treatments for human envenomations.

Unlike previous works on the biology of scorpions, a
section on scorpion husbandry is also provided, undoubtedly
authored by Ythier, who has kept numerous species from all
over the world. The section is short but accompanied by a
convenient two-page table of ideal rearing conditions for 46
genera from eight families. Nine pages are subsequently
devoted to myths, legends, and representations of scorpions
in ancient writings, art, science, and pop culture. Finishing up
the textual portion of the book is a section on taxonomy with
a detailed dichotomous key that should be useful for
identifying any scorpion at least to family level. Tables listing
the genera and number of species therein are also provided for
each family.

The latter half of the book is printed in color on glossy
white pages. It begins with several pages of plates referred to in
the text, and is followed by a section on biotopes with color
pictures of a variety of specific habitat types associated with
various species. A sand desert in Morocco, for instance,
complete with palm trees silhouetted against the desert sun
represents habitat for the aggressive species Buthacus areni-
cola. In stark contrast, a lush tropical rainforest is indicated to
house the Brazilian scorpion Tityus costatus.

Species descriptions comprise most of the remaining pages.
Over 350 scorpion species are presented in color with pictures
taken by 29 photographers from around the globe. Each
description contains about a paragraph of information on
characters useful in identification. Most of the characters
chosen are visible to the human eye, making some scorpion
identifications much easier for amateur naturalists and
researchers working in the field. Venom toxicity, based on
taxonomically guided extrapolations of venom studies on a
handful of species, is ranked on a scale of one to four both in
the text and by small scorpion pictograms shaded white, gray,
black or red, with red reserved for only the most venomous
species. Habitat is also briefly described for each species, and
the degree of preferred aridity is indicated by pictograms of a
sun, sun and clouds, or clouds with rain; signifying xeric,
mesic, and humid environments respectively. Species descrip-
tions are arranged by seven color-coded geographic regions:
North America, Central America and the Caribbean, South
America, Europe, Africa, Asia and the Middle East, Australia
and Oceania. Distribution maps also accompany each species
description, although in some cases the precision is limited
because the distributions are restricted to the extent of the
countries where the species have been documented. This
becomes a problem for the larger countries such as the United
States, Brazil, Australia, and China where scorpion distribu-
tions are often actually only small areas within them. In
addition, I did notice one species that was misidentified (an
immature Smeringurus vachoni is portrayed next to the
description of Serradigitus joshuaensis), a pardonable mistake

considering the worldwide scope of this book. Some of the
venom toxicity rankings were questionable as well, although
any system for ranking venom will be somewhat subjective.

Nevertheless, the species descriptions section of the book is
a joy to browse and works as an excellent quick reference for
those interested in the general appearance, description, venom
toxicity and habitat of many species. While descriptions of all
the nearly 1,900 scorpion species in the world were far beyond
the scope of the book, a useful list of these species, as well as
their general distributions, are listed at the end.

After reading this book I realized that while it sheds light on
well-studied subjects of scorpion biology and diversity, the
lack of information on other subjects highlights areas of
research that still need to be investigated. Ecology, for
example, is surprisingly scant, especially when one considers
that scorpions represent an ideal model organism for many
ecological studies. Biogeography and molecular systematics,
subjects in which I am currently developing my own research
program, are hardly mentioned. The section on scorpion
parasites is unfortunately limited to a single paragraph,
perhaps owing to the short supply of research on this topic.

Despite just a few shortcomings, this book is well worth the
price. In fact, this one-of-a-kind book should prove to be an
indispensible reference on scorpions, joining the ranks of The
Biology of Scorpions (Polis 1990) and Catalog of the Scorpions
of the World (1758–1998) (Fet et al. 2000). This beautifully
crafted compendium is sure to inspire young future scorpiol-
ogists. Scorpions of the World belongs on the bookshelf of
every serious scorpion enthusiast, and in public and university
libraries around the world so that others can discover the
incredible diversity in one of the world’s most notorious
animal groups.

LITERATURE CITED

Fet, V., W.D. Sissom, G. Lowe & M.E. Braunwalder. 2000. Catalog
of the Scorpions of the World (1758–1998). New York Entomo-
logical Society, New York.

Fet, V. & M.E. Soleglad. 2005. Contributions to scorpion systematics.
I. On recent changes in high-level taxonomy. Euscorpius 31:1–13.

Polis, G.A. 1990. The Biology of Scorpions. Stanford University
Press, Palo Alto, California.

Prendini, L. & W.C. Wheeler. 2005. Scorpion higher phylogeny and
classification, taxonomic anarchy, and standards for peer review in
online publishing. Cladistics 21:446–494.

Soleglad, M.E. & V. Fet. 2003. High-level systematic and phylogeny
of the extant scorpions (Scorpiones: Orthosterni). Euscorpius
11:1–175.

Matthew R. Graham: School of Life Sciences, University of
Nevada Las Vegas, Nevada 89154 USA. E-mail:
matthew.graham@unlv.edu

Manuscript received 13 August 2010, revised 30 September
2010.

GRAHAM—SCORPION BOOK REVIEW 167



 



Le bulletin d’Arthropoda n° 44 - 2ème semestre 2010 

Page 3  

Additional biological data on Tityus ythieri Lourenço, 2007 

by Eric YTHIER

SynTech Research, 

613 Route du Bois de Loyse, 71570 La Chapelle de Guinchay, France, 

eythier@syntechresearch.com 

Abstract – Biological notes on the life cycle of Tityus ythieri Lourenço, 2007 were provided with 

the description of the species. Additional biological data on the postembryonic development of T. 

ythieri are described in the present paper. 

Keywords – Scorpiones, Buthidae, Tityus ythieri, new biological data.  

Nouvelles données biologiques sur Tityus ythieri Lourenço, 2007  

Résumé – Des données biologiques concernant le cycle biologique de Tityus ythieri Lourenço, 

2007 furent reportées lors de la description de l’espèce. Des données complémentaires sur le 

développement post-embryonnaire de T. ythieri sont détaillées dans la présente note.  

Mots-clés – Buthidae, Tityus ythieri, nouvelles données biologiques.  

Introduction

 Tityus ythieri Lourenço, 2007 is a scorpion of the family Buthidae, described 

from Ecuador. T. ythieri is a species inhabiting Amazonian highland rainforests in 

the Morona-Santiago province, and is possibly an endemic element to this area. The 

species can be found in the canopy or on the forest floor under fallen logs. 

 In the description of the species (Lourenço, 2007a), some biological notes on 

the reproduction and the embryonic and postembryonic developments were 

provided, based on specimens reared in captivity (E. Ythier). Additional biological 

data on the postembryonic development of T. ythieri are described in the present 

paper.
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Tityus ythieri Lourenço, 2007

 Tityus ythieri was described in 

2007, based on six specimens (one 

female holotype, two males and three 

females paratypes), deposited in the 

Zoologisches Museum, Hamburg 

(holotype and three paratypes) and in 

the Museum national d’Histoire 

naturelle, Paris (two paratypes). All 

specimens were collected in Ecuador, 

in the Morona-Santiago province, 

south of Yaupi (figure 1), by local 

Indians (female holotype and one male 

paratype: X/1993, J. Castro; one male 

and three females paratypes: III/2005, 

E. Ythier). The statement that the 

species also occurs in Peru (Lourenço, 

2007b) was a synopsis mistake (W.R. 

Lourenço, pers. comm.). 

Fig. 2. Tityus ythieri, adult female from Ecuador  

Fig. 1. Map showing the type locality (red star) of 

Tityus ythieri in Ecuador. 
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 T. ythieri is a scorpion of moderate to large size (males up to 50 mm and female 

up to 60 mm in total length - figure 2). The general coloration is reddish-yellow. The 

subaculear tooth is short and strongly spinoid and the basal middle lamella of female 

pectines is strongly dilated. Pectinal tooth counts 20-21 in males and 18-21 in 

females and pedipalp fixed and movable fingers have 14/16 rows of granules. The 

ventral carinae of metasomal segments II to IV is partly or largely fused, forming a 

Y-shape configuration (this is the first Ecuadorian Tityus presenting this Y-shape 

configuration).

 In a recent publication, T. ythieri was suggested to be a junior synonym of T. 

magnimanus Pocock, 1897, using hybridization experiments, morphology and DNA 

comparisons (Kova�ík et al., 2009). In this paper, the authors stated that the 

specimens of T. ythieri they used for these comparisons were direct descendants of 

the types bred by E. Ythier, who sent juveniles to the fifth author of the publication. 

This author brought the juveniles to maturity and passed the next generation on to 

the first author, who continued the breeding process. 

 In fact, the juvenile specimens sent by E. Ythier were misidentified by him and 

corresponded to T. falconensis González-Sponga, 1974 (synonym of T. magnimanus 

Fig. 3. Tityus magnimanus, adult female from Venezuela  
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- figure 3) from Venezuela. Few specimens of T. ythieri (correctly identified) were 

sent to two breeders (P. Bultel and A. Tietz) but none of these breeders was able to 

keep and breed the specimens. Thus, Kova�ík et al. (2009) never had any specimens 

of T. ythieri in their possession and compared and “hybridized” T. magnimanus with 

T. magnimanus. Therefore, the validity of Tityus ythieri is accepted in the present 

note. This is also confirmed by the high differences in embryonic and postembryonic 

development durations between T. ythieri (Lourenço, 2007a and present note, see 

below) and T. magnimanus (Kova�ík et al., 2009), along with morphological 

differences and type locality of T. ythieri (Lourenço, 2007a). 

  

Additional biological data

 Some biological notes on the reproduction, embryonic and postembryonic 

developments of T. ythieri were provided with the description of the species 

(Lourenço, 2007a), based on specimens reared in captivity by the author of the 

present note. These data are summarized below and data on the postembryonic 

development of two other specimens are added. Comparisons are made with T. 

magnimanus. 

 Scorpions were reared by standard methods in plastic terraria of different sizes, 

suitable to reared instars. These contained a layer of moistened soil, 2-3cm in depth, 

as well as a few pieces of bark and a Petri dish containing water. Food consisted of 

crickets (Acheta domestica) of suitable sizes, provided once every 7 to 10 days. 

Temperatures ranged from 22 to 30°C and the terrarium was dampened once a week. 

After each moult, the exuvium was removed from the terrarium. 

 The breeding process started from one first brood, composed of only 4 

juveniles (2 males and 2 females). Males were identified A and B and females were 

identified C and D. Both males reached adulthood after 4 moults (instar V) and 18 

months for postembryonic development. Both females reached adulthood after 5 

moults (instar VI) and 21 months for postembryonic development. 

 Male A mated with female C and a brood of 19 juveniles was born 5 months 

later. Male B mated with female D and a brood of 13 juveniles was born 6 months 

later, then the female D gave birth to another brood of 20 juveniles (without a new 

fecundation) 8 months later. 

 From this last brood of 20 juveniles, only 2 specimens (one male and one 

female) reached the adulthood. The male became adult after 4 moults (instar V) and 

20 months for postembryonic development. The female became adult after 5 moults 

(instar VI) and 22 months for postembryonic development. Both specimens died 

shortly after moulting.  
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Unlike most of the Tityus species (eg. T. magnimanus, see Table 1 below), the 

maintenance and rearing in captivity of T. ythieri is difficult, with a very high 

juvenile mortality. This might be related to specific weather conditions occurring in 

the habitat of T. ythieri (highland rainforest). 

 Postembryonic development of T. ythieri is long (18-20 months in males, 21-22 

months in females) compared to other Tityus species including T. magnimanus (4-9 

months in males, 5-8 months in females). The embryonic development duration is 

also quite long (6 months in T. ythieri, 3 months in T. magnimanus). 

Species (source)

Female postembry-
onic development 

duration (number of 
moults)

Male

postembryonic devel-
opment duration 

(number of moults)

Embryonic devel-
opment duration 
(number of juve-

niles)

T. ythieri (Lourenço, 2007a
and present note) (1)

21-22 months
(5 moults)

18-20 months
(4 moults)

6 months
(17 juveniles)

T. magnimanus (Kova�ík et al., 2009) (2) 6-7 months
(5 moults)

5-8 months
(4-5 moults)

3 months
(21 juveniles)

T. magnimanus (Kova�ík et al., 2009) (3) 5-8 months
(5 moults)

4-9 months
(4-5 moults)

3 months
(23 juveniles)

T. magnimanus (Ross, 2009a,b) (4) 6 months
(5 moults)

4-5 months
(4 moults)

-
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(1) Data based on 3 females, 3 males and the mean of 3 births. 
(2) Based on specimens considered as T. ythieri by the authors. Data based on 5 females, 3 males and the mean of 14 

births. 
(3) Based on T. magnimanus specimens. Data based on 9 females, 6 males and the mean of 39 births.
(4) Data based on 84 males and females.

Table 1. Postembryonic and embryonic development durations, number of moults and litter size 

for Tityus ythieri and Tityus magnimanus. 
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On the taxonomic validity of Euscorpius carpathicus fanzagoi 

Simon, 1879 

Abstract – 46 specimens of the genus Euscorpius Thorell, 1876 were collected in ten localities 

surrounding the type locality of Euscorpius carpathicus fanzagoi Simon, 1879. All of them were 

identified as belonging to the species Euscorpius flavicaudis (De Geer, 1778).  E. c. fanzagoi is 

therefore suggested to be a synonym of E. flavicaudis. 

Keywords – Scorpiones, Euscorpiidae, Euscorpius carpathicus fanzagoi, taxonomic validity. 

Taxonomy -  Euscorpius carpathicus fanzagoi Simon, 1879 (Scorpiones, Euscorpiidae) 

A propos de la validité taxonomique d’Euscorpius carpathicus fanzagoi Simon, 1879 

Résumé – 46 spécimens du genre Euscorpius Thorell, 1876 ont été collectés dans dix localités 

entourant la localité type d’Euscorpius carpathicus fanzagoi Simon, 1879. Tous on été identifiés 

comme appartenant à l’espèce Euscorpius flavicaudis (De Geer, 1778). La mise en synonymie 

d’E. c. fanzagoi avec E. flavicaudis est ainsi suggérée.  

Mots-clés – Scorpiones, Euscorpiidae, Euscorpius carpathicus fanzagoi, validité taxonomique. 

Taxonomie - Euscorpius carpathicus fanzagoi Simon, 1879 (Scorpiones, Euscorpiidae) 

Introduction 

 Euscorpius fanzagoi Simon, 1879 was described on the basis of one female 

found in Vernet-les-Bains, Pyrénées-Orientales, France. In the description, Simon 

mentioned that this species also occurs in Spain, without more details. Since its 

description, E. fanzagoi was considered as a subspecies of E. carpathicus (Di 

Caporiacco 1950), but its taxonomic status remained unresolved, mainly due to the 

lack of available material from the type locality. 

 46 specimens were collected in ten localities surrounding the type locality and 

all of them were identified as belonging to the species Euscorpius flavicaudis (De 

Geer, 1778) on the basis of several characters including numbers of trichobothria on 

ventral surfaces of chela manus and patella. A simplified key of identification of 

French species belonging to the genus Euscorpius Thorell, 1876 is provided and 

comparisons are made between current valid species and the collected specimens. 

by Eric YTHIER

SynTech Research, 

613 Route du Bois de Loyse, 71570 La Chapelle de Guinchay, France, 

eythier@syntechresearch.com 
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Euscorpius carpathicus fanzagoi Simon, 1879 
Euscorpius fanzagoi Simon, 1879: 111-112, pl.XX, fig.5.  

Euscorpius carpathicus fanzagoi: Di Caporiacco, 1950: 209. 

 In his work on French arachnids, Simon (1879) presented four species 

belonging the genus Euscorpius: E. flavicaudis, E. italicus (Herbst, 1800), E. 

carpathicus (Linnaeus, 1767) and E. fanzagoi.  

E. fanzagoi was described mainly on the basis of the following criteria: (1) 

pedipalp with 4 (3+1) trichobothria on ventral surface of chela manus, (2) pedipalp 

with 8-10 trichobothria on ventral surface of patella, (3) vesicle slightly shorter than 

segment V of metasoma and slightly wider than in E. carpathicus and (4) 6-7 

pectinal teeth in female. 

 The type locality of E. fanzagoi is Vernet-les-Bains, Pyrénées-Orientales, 

France (one female collected by M. Nou). E. fanzagoi was mentioned to occur also 

in Spain, without any details. In the same work, Simon cited Euscorpius flavicaudis

from Vernet-les-Bains, also collected by M. Nou. The type female was not found in 

Simon’s collection in the Muséum national d’Histoire naturelle, Paris, France. 

 After its description, Di Caporiacco (1950) considered E. fanzagoi as a 

subspecies of E. carpathicus. 

The Euscorpius genus in France 

 Since the work of Simon, a lot of taxonomic research has been done recently on 

the genus Euscorpius, using morphological or DNA criteria (eg. Fet & Soleglad 

2002, Fet et al. 2003, 2004; Gantenbein et al. 1999; Vignoli et al. 2005, 2009), 

mainly resulting in a reduction of the number of subspecies which were put in 

synonymy, and in an elevation of the number of species, as well as the description of 

new species. 

 Currently, four valid species of the genus Euscorpius are considered to occur in 

France. Except few isolated localities, all of them occur in southern France, from 

Pyrénées-Orientales (western French Riviera) to Alpes-Maritimes (Eastern French 

Riviera) and the northern limit of the genus is usually considered to be the Ardèche 

and the Drôme (Vachon 1983, Lacroix 1997): 

 - Euscorpius flavicaudis, occurring from the Pyrénées-Orientales to the Var. 

 - Euscorpius tergestinus, occurring from the Alpes-Maritimes to the Var. 

 - Euscorpius concinnus, occurring in the Alpes-Maritimes. 

 - Euscorpius italicus, occurring in few eastern localities in the Alpes-Maritimes. 

 The E. tergestinus and E. concinnus species, occurring in southeast France, 

were previously known as subspecies of E. carpathicus. 
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 Since its description (Koch, 1837), E. tergestinus was first placed in synonymy 

with E. carpathicus (Linnaeus 1767, Simon 1879), then considered as a subspecies 

of E. carpathicus (Di Caporiacco 1950), then confirmed again as a valid species (Fet 

& Soleglad 2002), E. carpathicus being now limited to Romania only. 

 After its description (Koch, 1837), E. concinnus was first considered as a 

subspecies of E. carpathicus (Di Caporiacco 1950), then considered as a 

synonymous of E. tergestinus (Fet & Soleglad 2002), then confirmed as a valid 

species (Vignoli et al. 2005). 

Simplified key of identification of the four French species of Euscorpius, including 

E. carpathicus from Romania : 

1. Pedipalp with 4 trichobothria on ventral surface of chela manus ........................... 2 

- Pedipalp with 5 or more trichobothria on ventral surface of chela manus ............... 4 

2. Pedipalp with trichobothria series em = 3 on external surface of patella; 7-9 (8) 

trichobothria on ventral surface of patella; pectinal tooth counts 6-9 in female, 7-10 

in male ............................................... Euscorpius carpathicus (subgenus Euscorpius) 

- Pedipalp with trichobothria series em = 4 on external surface of patella ................. 3 

3. Pedipalp with 7-11 (9) trichobothria on ventral surface of patella; pectinal tooth 

counts 6-8 in female, 7-10 in male .... Euscorpius tergestinus (subgenus Euscorpius) 

- Pedipalp with 7-8 trichobothria on ventral surface of patella; pectinal tooth counts 

6-8 in female, 7-10 in male ................ Euscorpius concinnus (subgenus Euscorpius)  

4. Pedipalp with 5-6 trichobothria on ventral surface of chela manus; 10-13 

trichobothria on ventral surface of patella; pectinal tooth counts 8-10 in female, 9-10 

in male .................................... Euscorpius flavicaudis (subgenus Tetratrichobothrius)

- Pedipalp with 8-11 trichobothria on ventral surface of chela manus; 11-13 

trichobothria on ventral surface of patella; pectinal tooth counts 7-9 in female, 8-12 

in male .......................................... Euscorpius italicus (subgenus Polytrichobothrius) 
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Collected specimens 

 46 specimens were collected in ten localities surrounding the type locality 

(IV/2009, E.Ythier). Collecting sites are presented in the Figure 1 and data on 

numbers of trichobothria on ventral surfaces of chela manus and patella, pectine 

teeth and sex are reported in the Table 1 below. 

 Among the 46 collected specimens (18 males and 28 females), the following 

criteria were noticed : 

 - number of trichobothria on ventral surface of chela manus counts 4 to 6 (mode 5) 

 - number of trichobothria on ventral surface of patella counts 10 to 15 (mode 12) 

 - pectinal tooth counts 7-9 in females (mode 8) and 9-10 in males (mode 9) 

Fig. 1. Map showing the collecting sites of the studied specimens. 
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Collecting 
site

Number of trichobothria on
ventral surface of chela manus

Number of trichobothria on
ventral surface of patella

Pectine tooth 
count

Sex

(M: male;

F: female)Left Right Left Right Left Right

1

5 6 13 13 10 10 M

5 5 13 12 7 7 F

4 5 11 12 8 9 F

6 5 13 13 7 7 F

5 5 12 13 7 8 F

2

6 5 12 14 10 9 M

5 5 11 11 9 9 M

5 5 12 12 8 8 F

3

5 5 11 10 8 8 F

6 5 10 11 9 9 M

5 6 12 12 9 9 F

5 5 11 11 10 10 M

4

5 5 11 12 8 8 F

5 5 10 11 7 7 F

6 5 12 12 9 10 M

5

6 5 12 13 8 9 F

5 5 12 13 9 9 M

5 6 11 10 9 9 M

6

5 5 14 15 7 8 F

5 5 13 12 8 7 F

6 5 12 12 10 10 M

5 5 11 11 10 9 M

5 5 10 11 8 8 F

7

5 5 11 11 9 9 F

6 5 12 12 8 8 F

5 5 11 12 9 9 M

5 5 11 12 7 7 F

5 6 13 12 8 7 F

5 6 14 12 9 10 M

5 5 13 13 10 10 M

6 5 14 14 9 9 F

8

5 5 11 12 8 8 F

5 5 10 10 8 8 F

5 6 12 12 8 8 F

5 6 13 14 7 8 F

5 5 13 13 7 7 F

9

5 6 11 10 8 8 F

6 6 10 11 10 9 M

6 6 12 12 9 9 M

5 5 13 12 9 9 M

10

5 6 13 11 9 10 M

5 5 12 13 8 9 F

5 5 14 14 7 7 F

5 5 12 12 7 7 F

6 5 11 10 9 8 F

5 5 11 11 10 10 M

TOTAL 4-6 (5) 10-15 (12) 10-15 (12) F: 7-9 (8)   /   M: 9-10 (9)

Table. 1. Collected specimens and locality data.  

 According to these data, the collected specimens were identified as belonging 

to the species Euscorpius flavicaudis. However, it is important to notice that a 

certain variability was observed in the measured criteria, broadening the bracket of 

known data for E. flavicaudis, notably: 
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 - 1 specimen (2% of collected specimens) was observed to have 4 trichobothria on 

the ventral surface of its left chela manus. E. c. fanzagoi was described notably on 

the basis of this criterion. 

 - 6 specimens (13% of collected specimens) were observed to have more than 13 

trichobothria on ventral surface of one of both patella. 

 - 12 females (43% of collected females) were observed to have 7 teeth on one of 

both pectines. The female E. c. fanzagoi was described to have 6-7 pectine teeth. 

 The measured criteria seem very variable in the E. flavicaudis population 

collected around the type locality of E. c. fanzagoi (and maybe more widely in the 

Pyrenees), including few specimens in which the numbers of trichobothria or pectine 

teeth overstep the known bounds in E. flavicaudis. Thus we can make the 

assumption that the description of E. fanzagoi was made on the basis of one of these 

specimens. We therefore propose a new synonymy: Euscorpius flavicaudis (De 

Geer, 1778) = Euscorpius fanzagoi Simon, 1879, syn. n. = Euscorpius carpathicus 

fanzagoi Simon, 1879, syn. n. 

Criteria E. flavicaudis
E. flavicaudis

(collected specimens)
E. c. fanzagoi

E. carpathicus

(Romania)

Trichobothria on
ventral surface of 
chela manus

5-6 4-6 (5) 4 4

Trichobothria on
ventral surface of 
patella

10-13 10-15 (12) 8-10 7-9 (8)

Pectine teeth
Female 8-10

Male 9-10
Female 7-9 (8)
Male 9-10 (9)

Female 6-7 Female 6-9
Male 8-10

Table. 2. Comparison of measured criteria of collected specimens with known data in E. 

flavicaudis, E. carpathicus from Romania and E. c. fanzagoi. 

Fig. 3 and 4. Females of Euscorpius flavicaudis and their habitat in Vernet-les-Bains, 

Pyrénées-Orientales, France.  
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Abstract: A new species of scorpion belonging to the genus Guyanochactas Lourenço, 1998 (family Chactidae Pocock, 1893), 
is described on the basis of three specimens collected in French Guiana. The new species is characterized by reddish-yellow to 
pale yellow coloration and moderate to small size, 35 to 38 mm in total length. This is the second species of the genus Guy-
anochactas reported from French Guiana. 
Key words: Scorpiones, Chactidae, Guyanochactas, new species, French Guiana. 
 
Una especie nueva de Guyanochactas Lourenço, 1998 (Scorpiones, Chactidae) de la Guayana Francesa 
Resumen: Se describe una especie nueva de escorpión del género Guyanochactas Lourenço, 1998 (familia Chactidae Po-
cock, 1893), sobre tres especímenes recogidos en la Guayana Francesa. La nueva especie se caracteriza por su coloración, 
de amarillo rojizo a amarillo claro, y un tamaño entre mediano y pequeño, 35-38 mm de longitud total. Ésta es la segunda es-
pecie del género Guyanochactas citada de la Guayana Francesa. 
Palabras clave: Scorpiones, Chactidae, Guyanochactas, especie nueva, Guayana Francesa. 
 
Taxonomy / Taxonomía: Guyanochactas flavus sp. n. 

 
 
 
Introduction 

As discussed in previous publications (Lourenço, 2008; 
Lourenço & Duhem, 2009; Lourenço et al., 2005, 2010), the 
scorpion family Chactidae Pocock, is one of the best repre-
sented in the Neotropical region. Most South American 
species are concentrated in the Amazonian and Guayanian 
floristic Provinces (Mori, 1991; Prance & Lovejoy, 1985; 
Adis, 2002). Several species, however, are also distributed 
in the periphery of this core area, in zones such as in the 
Pacific coastal forests of Colombia and Ecuador or in high-
lands in the Andes (Lourenço, 1995, 1997, 2010). In South 
America chactid scorpions have been reported, up to now, 
mainly from wet forests (Lourenço, 1983, 1986, 1991, 1995, 
1997, 2002a; Gonzalez-Sponga, 1996). 
 Since the beginning of the 1970’s a large number of 
new taxa belonging to the Chactidae have been described, 
including many new species but also new genera. The valid-
ity of several new genera was often questioned and becomes 
a subject of polemics (Lourenço, 1986; González-Sponga, 
1996; Sissom, 2000). One of these new genera was Guya-
nochactas (Lourenço, 1998) created to accommodate some 
‘atypical’ species previously placed in the genera Brotheas 
C. L. Koch, 1837 and Broteochactas Pocock, 1893. The 
validity of Guyanochactas was retained by Sissom (2000), 
Lourenço & Pinto da Rocha (2000) and Lourenço (2002a, 
b). Subsequently it was rejected by Soleglad & Fet (2003), 
revalidated by Prendini & Wheeler (2005), and again re-
jected by Fet & Soleglad (2005:10). Since the polemical 
debate remains opened the validity of the genus Guyano-
chactas is accepted in the present note. 
 The great complexity of endemism in the Guayana 
region has been previously discussed by Lourenço (1986, 

1991, 2001). Evidence from scorpion biogeographic pa-
tterns has already been used to support the Guyanan region 
as an important area of endemism (Lourenço, 1986, 1991, 
2001). In the present paper, a new species of Guyanochac-
tas is described from French Guiana. This confirms once 
again the very high levels of endemics in the Guayana re-
gion. 
 

Methods 

Illustrations and measurements were made using a Wild M5 
stereo-microscope with a drawing tube and an ocular mi-
crometer. Measurements follow those of Stahnke (1970) 
and are given in mm. Trichobothrial notations are those 
developed by Vachon (1974) and the morphological termi-
nology mostly follows that of Hjelle (1990). 
 

Taxonomic treatment 

Family CHACTIDAE Pocock, 1893 
 

Genus Guyanochactas Lourenço, 1998 
 
Guyanochactas flavus sp. n.  
Fig. 1-11, 13. Table I. 
 
MATERIAL: French Guiana, Roura-Cacao, ‘Montagne Tor-
tue’, at the end of forested road of Bélizou, PK-27, under litter 
and/or log in trail, 1/II/1992 (J.-P. Mauries & J.-M. Betsch). 
Male holotype and one female paratype. Anamites, XI/2010 
(E. Ythier), one female paratype. Material deposited in the 
Muséum national d’Histoire naturelle, Paris. 
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Table I. Morphometric values ♂ holotype (in mm) of Guyano-
chactas gonzalezspongai (Ggonz) and Guyanochactas flavus 
sp. n. (Gflav) 
 

  Ggonz Gflav 
Total length  45.8 38.2 
Carapace: - length 05.6 05.5 

- anterior width 03.4 03.3 
- posterior width  05.8 05.6 

Metasomal  
segment I: 

- lengt 02.7 01.9 
- width  03.5 03.3 

Metasomal  
segment II: 

- length 03.0 02.5 
- width 03.3 02.9 

Metasomal  
segment III: 

- length 03.3 02.6 
- width 03.2 02.8 

Metasomal  
segment IV: 

- length 03.8 03.4 
- width 03.1 02.6 

Metasomal  
segment V: 

- length 05.8 05.3 
- width 03.0 02.4 
- depth 02.4 02.1 
Telson length 07.4 05.1 

Vesicle: - width 02.5 02.1 
- depth 02.1 01.7 

Pedipalp:  - Femur length 03.9 04.3 
- Femur width 02.0 01.9 
- Patella length 04.8 04.8 
- Patella width 02.2 02.1 
- Chela length 09.2 9.4 
- Chela width 03.4 3.3 
- Chela depth 03.7 3.5 

Movable finger: - length  04.9 4.7 

     

ETYMOLOGY: The specific name refers to the yellowish 
coloration of the new species. 
 
DIAGNOSE: Moderate to small scorpions, 35 to 38 mm in 
total length. Coloration reddish-yellow pale yellow. Cara-
pace slightly emarginated. Body and appendages moder-
ately granulated, with minute punctation. Ventral internal 
carina of pedipalp femur with spinoid granules; internal face 
of pedipalp chela granulated. Pectines with 8-10 teeth in 
male and females. Dentate margin of chela fingers with five 
rows of granules. Metasomal segments I-III wider than 
long. Spiracles semi-oval. Tarsi with spinoid setae. 
Trichobothrial pattern of type C neobothriotaxic ‘majo-
rante’. 

Guyanochactas flavus sp. n. can be distinguished from 
others in the genus and in particular from Guyanochactas 
gonzalezspongai (Lourenço, 1983) which is also distributed 
in French Guiana, by the following features: (i) overall paler 
yellowish coloration; without any dark spots, (ii) overall 
size smaller with metasomal segments I-III wider than long, 
(iii) smaller number of pectinal teeth, and (iv) chela fingers 
with five rows of granules. 
 
DESCRIPTION BASED ON MALE HOLOTYPE AND FEMALE 
PARATYPES.  

Coloration. Basically reddish-yellow to pale yellow. Pro-
soma: carapace yellowish with some reddish-yellow zones. 
Tergites yellowish, slightly paler than carapace, with one 
longitudinal reddish-yellow strip. Metasomal segments 
yellowish, with reddish-yellow zones over carinae; vesicle 
yellowish; aculeus reddish-yellow at the base and reddish at 
the tip. Chelicerae yellowish, without spots; reddish-yellow 
with reddish teeth. Pedipalps yellow to reddish-yellow with 
dark reddish zones over carinae. Legs yellow. Venter and 
sternites yellowish; pectines and genital operculum paler 
than sternites. 

Morphology. Carapace slightly emarginated, with minute 
granulations and punctations; furrows shallow. Median eyes 
anterior to the centre of the carapace, separated by one ocular 
diameter; two pairs of lateral eyes. Sternum pentagonal, wider 
than long. Tergites acarinate, with only minute granulations 
and punctations. Pectinal tooth count 9-9 for holotype (8-8, 
10-10 for paratypes), fulcra absent. Sternites smooth and 
punctuated; VII acarinate; sternite III on female with a strong 
setation. Metasomal segments I to III wider than long; me-
tasomal tegument with moderately marked granulations and a 
few punctuations; segment V with spinoid granulations ven-
trally. Carinae on segments I-V moderately to strongly 
marked; ventral carina vestigial on segment I, weakly marked 
on II, moderately marked on III and strongly marked on IV. 
Pedipalps: femur with dorsal internal, dorsal external and 
ventral internal carinae moderately to strongly marked; ven-
tral internal carina with spinoid granules; ventral external 
carina weakly marked; all aspects with minute granulations. 
Patella with minute granulations and punctations; dorsal in-
ternal, ventral internal, ventral external and external carinae 
moderately marked; other carinae vestigial. Chela with 
weakly to moderately marked granulations; ventral and dorsal 
median carina moderately marked; other carinae weakly 
marked; internal aspect with spinoid granules. Dentate mar-
gins on movable and fixed fingers with 5 rows of granules. 
Chelicerae elongated with a dentition typical of the family 
Chactidae (Vachon, 1963), and with dense setation ventrally 
and internally. Trichobothriotaxy of type C; neobothriotaxic 
‘majorante’ (Vachon, 1974). Tarsi with spinoid setae. 
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Fig. 1-10. Guyanochactas flavus sp. n. Male holotype. 1-5. Trichobothrial pattern. 1. Chela, dorso-external aspect. 2-4. Patella, 
dorsal, external and ventral aspects. 5. Femur, dorsal aspect. 6. Tarsus with spinoid setae. 7. Metasomal segment V and telson, 
lateral aspect. 8. Disposition of granules on the dentate margins of the pedipalpal chela movable finger. 9. Sternite V showing 
spiracles. 10. Chelicera, dorsal aspect. 
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Fig. 13. Map of Guianas with the indication of the type 
localities of Guyanochactas gonzalezspongai (black aste-
risk) and Guyanochactas flavus sp. n. (black circle). 
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Summary  
 
A new and well documented case of hybridization among scorpions is presented. It was obtained under laboratory 
conditions between Hottentotta jayakari (Pocock) and Hottentotta salei (Vachon) specimens of which had been 
collected in the northern and southern regions of Oman. Hybrids were successfully produced not only from F0 males 
and females, but also from F1 males and females, thereby attesting to the fact that the first generation obtained (F1), 
was completely fertile. Both F1 and F2 broods were composed of dark and pale morphs, indicating that the juveniles 
could inherit either one or the other parental phenotype. This report brings new evidence about the true genetic 
relationship between these two “species”, suggesting that they may correspond only to “morphs” (=phenotypes) of a 
single polymorphic species. 
 
 
  
Introduction 
  

Very few examples of hybridization between diff-
erent species of scorpions have been reported. Polis & 
Sissom (1990) dedicate a short section to this question in 
their chapter on “life history” of scorpions. These 
authors defined the reported cases as “mistakes” which 
occasionally occur in the identification of mates, and 
listed from the literature seven pairs of different species 
that engage in “promenades” and courtship behaviour. 
These included four pairs of species from different 
genera (Auber, 1963; Matthiesen, 1968; Probst, 1972; 
Le Pape & Goyffon, 1975). Spermatophore deposition 
and presumably sperm uptake was only observed, how-
ever, between congeneric species of Euscorpius Thorell 
(Auber, 1963) and Androctonus Ehrenberg (Le Pape & 
Goyffon, 1975). In the case of mating between a male of 
Androctonus australis (Linnaeus) and a female Androc-
tonus mauritanicus (Pocock), 42 supposedly hybrid 
young were produced. 

Several of these observations, however, were 
extremely empirical and provide no valid evidence of 
sperm uptake and consequent fecundation (Auber, 1963; 
Matthiesen, 1968; Probst, 1972). Even in the case of 
mating between two Androctonus species, effective 
fecundation was not demonstrated (Le Pape & Goyffon, 
1975). We will return to this point in the discussion. 

More recently, three cases of hybridization between 
female Centruroides gracilis (Latreille) from Mexico 
and male Centruroides margaritatus (Gervais) from 
Colombia have been observed (Lourenço, 1991). These 
results suggested strongly that the two species of 
Centruroides may constitute only “morphs” of a wide-
spread polymorphic species. However, since all the 
offspring were lost before reaching the 3th instar, no 
elements of the second generation (F1) could be crossed. 
Consequently, little could be stated about the true inter-
specific relationships between these two species (or 
‘morphs’). 

In this note we present a new and better documented 
case of hybridization between two “species” of the 
genus Hottentotta. In this case, “hybrids” were success-
fully produced not only from F0 male and female, but 
also from F1 male and female, attesting thereby that the 
first generation (F1) was completely fertile. 
 
Material Used in the Observations 
 

Scorpions of the species Hottentotta jayakari 
(Pocock, 1895) and Hottentotta salei (Vachon, 1980) 
were received by E.Y. The specimens had been collected 
respectively in the northern and southern regions of 
Oman. These are large species which may reach 75−80 
mm in total length. 

mailto:eythier@syntechresearch.com
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Figures 1−6: 1. F0 female of Hottentotta salei (pale morph). 2. F0 male of Hottentotta jayakari (dark morph). 3. Courtship and 
mating between F0 male (dark morph) and F0 female (pale morph). 4. F1 brood, on instar I. 5. F1 brood, on instar II. 6. F1 adult 
female (dark morph). 
 

Hottentotta jayakari was described by Pocock 
(1895), as Buthus jayakari, from Muscat in the northern 
range of Oman. Subsequently, Vachon (1980) described 
a subspecies of H. jayakari, as Buthotus jayakari salei, 
from the Province of Dhofar in the South of Oman. The 

diagnostic characters defined by Vachon (1980) were 
mainly based on the patterns of pigmentation presented 
by the two populations. In a recent revision of the genus 
Hottentotta by Kovařík (2007), H. jayakari salei was 
raised  to the rank  of species.  Kovařík (2007) argued as  
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Figures 7−11: 7. F1 adult male (pale morph). 8. Courtship and mating between F1 male (pale morph) and F1 female (dark 
morph). 9. F2 brood, on instar II. 10. F2 juvenile of second instar (dark morph). 11. F2 juvenile of second instar (pale morph). 
 

follows: “This species was originally described as a 
subspecies of H. jayakari, however the distribution of 
the two taxons overlap and the species are easily sep-

arated by color” (An overlapping distribution with a 
zone of parapatry does not exclude the possibility of 
subspeciation).  Even more recently, in a paper about the 
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 Hottentotta of Oman, Lowe (2010) confirmed the va-
lidity of both H. jayakari and H. salei as distinct species. 
 
Methods 
 

The scorpions were reared by standard methods in 
plastic terraria of different sizes. These contained layers 
of soil and sand, 2−3 cm in depth, as well as a few 
pieces of bark and a small Petri dish containing water. 
Food, consisting of Acheta domestica L. and Tenebrio 
molitor L. larvae, was provided once every 7 to 10 days. 
Temperatures ranged from 30 to 32°C during the day 
and 22 to 24°C at night. Humidity was around at 
40−50% (R.H.). 
 
Laboratory Observations 

 
Males and females of both species were collected 

alive, brought to the laboratory and maintained as des-
cribed above. The courtship and mating behavior of one 
pair of scorpions was observed on the 30 June 2006. 
This F0 pair consisted of one male H. jayakari (dark 
morph) and one female H. salei (pale morph) (Figs. 
1−3). The female gave birth on 15 July 2007, to an F1 
brood composed of 25 neonates. 

Embryonic development in this female lasted for 
380 days. After they were carried on their mother’s back 
for 6 days, the first molt of the young scorpions took 
place on 20 July 2007 (Figs. 4−5). Juveniles began to 
leave their mother’s back at the age of 8 days. Sub-
sequent molts took place at differing ages. The F1 brood 
was composed of both dark and pale morphs, attesting to 
the fact that the juveniles could inherit one or other 
parental phenotypes (Figs. 6−7). 

Five individuals of the F1 generation, one male 
(pale morph) and four females (dark morph), were 
selected for further experiment. The male reached adult-
hood at the sixth molt (7th instar) after 783 days: the 
females at the seventh molt (8th instar) at ages varying 
from 611 to 783 days. 

The courtship and mating behaviour of another pair 
of these scorpions was observed on the 30 November 
2009 (Fig. 8). This F1 pair was composed of a male (pale 
morph) and a female (dark morph). This female gave 
birth on 7 July 2010, to an F2 brood consisting of 18 
neonates (Fig. 9). 

Embryonic development in this female lasted for 
220 days. After they were carried on their mother’s back 
for 5 days, the first molt of the offspring scorpions took 
place on 11 July 2010. Juveniles began to leave their 
mother’s back at the age of 8 days. Subsequent molts 
took place, but most of these juveniles are still under 
observation. The F2 brood was composed of both dark 
and pale morphs, attesting once again that juveniles 
could inherit one of two parental phenotypes (Figs. 
10−11). 

Discussion 
 

Previous observations of hybridization reported by 
Auber (1963), Matthiesen (1968) and Probst (1972) 
were poorly documented, exclusively empirical and did 
not provided any evidence of sperm uptake or fecun-
dation. In the case, reported by Le Pape & Goyffon 
(1975), of mating between two Androctonus species, 
effective fecundation was not demonstrated. The two 
Androctonus species used in the experiment occupy 
totally distinct ranges of distribution (Lourenço, 2005). 
Le Pape & Goyffon (1975) stated that their chromo-
somal patterns were totally distinct: 16 for A. australis 
and 24 for A. mauritanicus. The suggestion of partheno-
genetic reproduction activated by the male spermatozoa 
is irrelevant because this process has never been 
observed in the studied cases of parthenogenetic repro-
duction in scorpions (Lourenço, 2008). 

The reported cases of hybridization between 
Centruroides gracilis and Centruroides margaritatus 
(Lourenço, 1991), suggest that these two “species” 
might only represent “morphs” of a widespread poly-
morphic species. However, since no members of the F1 
generation could be crossed, it is impossible to deter-
mine the relationship between the two species. 

The example of hybridization obtained between 
Hottentotta jayakari and Hottentotta salei suggests the 
existence of distinct “morphs” of a polymorphic species: 

(a). Hybrids were successfully produced not only 
between members of F0, but also between those of F1, 
which demonstrated that the first generation obtained 
(F1), was globally fertile; 

(b) F1 and F2 broods were composed of dark and 
pale morphs, showing that the juveniles could inherit 
one or other parental phenotypes. 

Hybridization can take place between closely re-
lated subpopulations under laboratory conditions since 
ecological barriers that separate them in nature do not 
exist in the laboratory. The different “morphs” observed 
in nature are very close to one another genetically and, 
polymorphism can be observed among scorpions in 
which temporary reproductive isolation does not give 
rise to genetic incompatibility. However, some minor 
morphological changes may take place during temporary 
isolation and, when the subpopulations disperse again 
the observed variability may no longer be correlated 
geographically. Such a biogeographical pattern seems to 
correspond well with certain “complex” populations 
observed in buthid scorpions (Williams, 1980; Lou-
renço, 1986, 1988). The species concerned show high 
vagility, dispersal capacity, ecological plasticity and, in 
general, have a large geographical distribution. Exam-
ples are well known in the genera Tityus Koch, 
Centruroides Marx, and could certainly be found among 
species of the genus Hottentotta (Lourenço, 1992). 
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