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Abstract

A geographical survey is proposed to thirteen species of the genus Tityus C. L.
Koch, subgenus Atreus Gervais, distributed in Brazilian Amazonia. Since several of
these species are of medical importance, their diagnoses are proposed and geograph-
ical distribution is discussed.

Keywords: Scorpiones, Tityus (Atreus), noxious species, diagnosis, misidentifica-
tions, geographical distribution, Amazonia.

Introduction

Amazonia is one of the most biologically diverse regions on earth, where
many endemic centres can be found (Prance 1982, Wilson 1988, Gentry
1990). Detailed studies on the scorpion populations of Amazonia and Guayana
(a floristic lowland province defined by Mori in 1991), started some three
decades ago, and leads to a better understanding their patterns of distri-
bution and differentiation. Many aspects about ecological and/or historical
factors associated with biogeography have also been discussed in these
contributions (Lourenco 1986a, 1986b, 1996, 2001).

In parallel, the number of known species of scorpions in the Amazon and
Guayana regions has increased considerably during the last three to four
decades (Lourenco 2002a). Many of these species, in particular several be-
longing to the genus Tityus, should be recognized as those of medical im-
portance (Lourengo & Eickstedt 2003). Tityus is the largest genus of extant
scorpions and comprises five subgenera and more than 200 known species
(Lourengo 2006). Curiously, in most medical literature less than ten species
of Tityus are frequently cited as being of medical importance. A number even
smaller of species represent the classical tools used by venom and toxin
experts (Blcherl 1978, Simard & Watt 1990, Chavez-Olértegui et al. 1996,
Loret & Hammock 2001, Cupo et al. 2003).
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Fig. 2. Tityus obscurus (Gervais), adult female from Brazil (photo T. Porto).
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The fact that these numbers remained globally conservative during sev-
eral decades may be imputed to the following reasons: (i) absence of com-
munication between scorpion experts, the medical world and venom/toxin
users, (ii) important gaps in the knowledge of scorpion taxonomy by medi-
cal groups and venom/toxin experts, leading to frequent misidentifications of
species, (iii) insufficient efforts to correlate human incidents and the precise
geographical distribution of the species.

In Amazonia, where the species of the subgenus Atreus Gervais are well
represented, reported accidents have been often attributed to one or two
different species (Hommel et al. 2000, Marty 2002). At present, it is sug-
gested that the numbers of medically important species belonging to the
subgenus Atreus, are higher than what was previously suspected. An insuf-
ficient knowledge of species taxonomy and of their distribution ranges leads
to misidentifications. In the case of human incidents and/or for a correct
use of venoms for toxin research, the most reliable manner to refer to a
given scorpion species is to define a precise population. In the present pa-
per diagnoses are proposed to the known species of the subgenus Atreus
distributed in Brazilian Amazonia. Their geographical ranges of distribution
are also commented.

Taxonomic account

Genus: Tityus C. L. Koch, 1836
Subgenus Atreus Gervais 1843

DIAGNOSIS: Scorpions of large size ranging from 25 to 110 mm in total
length. The general coloration can be pale yellow to reddish-yellow or red-
dish-brown, with dark variegated spots in juveniles. A dark brown to blackish
coloration predominates in adults. These spots are not visible in the adults
as a result of the very marked sclerification of the cuticle. All segments are in
general strongly granulated. Dentate margins of pedipalp-chela fingers com-
posed of 13 to 17 oblique rows of granules, but with supernumerary granules
not present. Pectinal tooth counts 14 to 30. Metasomal segments can be pa-
rallel in both males and females; elongated or enlarged posteriorly in males.
Subaculear tooth always spinoid. Ventral carinae of metasomal segments |l
to IV parallel or fused, forming a Y-shape configuration. Sexual dimorphism
present in almost all species, and presenting several different patterns or
configurations. Juveniles of the subgenus Atreus are often misidentified with
adults of the subgenus Archaeotityus Lourengo, 2006. Both have a similar
coloration pattern, yellowish with variegated pigmentation. However, in spe-
cies of the subgenus Archaeotityus, the subaculear tooth is always rhombo-
idal (for illustrations refer to Lourengo 2002a).

Two subgroups are considered here: ‘Tityus asthenes’ and ‘Tityus and-
rocottoides’. For comparative purposes, diagnoses are also presented for
some species distributed out of Brazilian Amazonia. These show important
phylogenetic associations with the Amazonian species of the subgenus
Atreus. Species are listed in chronological order. Vouchers of most species
discussed in this paper have been deposited in the Zoologisches Museum
Hamburg (ZMH).
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Fig. 4. Tityus asthenes Pocock, adult male from Ecuador (photo C. Komposch).
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Subgroup I: ‘Tityus asthenes’

Tityus obscurus (Gervais, 1843)
(Figs 1-3)

Large scorpions, from 75 to 100 mm in total length. General coloration
uniformly blackish with only some pale zones on the sternites. Metasomal
segments | to V and telson uniformly blackish; with 10-10-8-8-5 carinae.
Dentate margins of pedipalp-chela fingers with 17 oblique rows of granules.
A strong spinoid subaculear tooth present. This can be moderate in size in
very large specimens. Pectines with 18 to 22 teeth and the basal middle
lamellae strongly dilated in females. T. obscurus shows very strong sexual
dimorphism. Male pedipalps are longer and more slender than those of the
females (Lourenco 1983a).

This species is most frequently cited as ‘Tityus cambridgei’ or ‘Tityus pa-
raensis’ in the literature. Only recently these nomenclatural questions were
clarified (Lourengo & Leguin 2008).

Geographical distribution: Suriname, French Guiana and the State of
Amapa and Para in Brazil.

Tityus asthenes Pocock, 1893
(Figs 4-5)

Scorpions of medium to large size, ranging from 65 to 85 mm in total
length. General coloration uniformly blackish with only some pale zones on
the sternites. Metasomal segments | to V and telson uniformly blackish; with
10-10-8-8-5 carinae. Dentate margins of pedipalp-chela fingers with 16 ob-
lique rows of granules. A moderate to strong spinoid subaculear tooth pre-
sent. Pectines with 17 to 22 teeth and the basal middle lamellae strongly
dilated in females. T. athenes shows very strong sexual dimorphism. Male
pedipalps are longer and more slender than those of the females (Lourengo
1988a).

This species is similar to T. obscurus in many morphological characters,
and several cases of misidentification can be recorded in the literature. The
two species have, however, a totally allopatric geographical distribution.

Geographical distribution: Rain forests of Ecuador and Colombia.

Tityus metuendus Pocock, 1897
(Fig. 6)

Large scorpions, from 80 to 90 mm in total length. General coloration bla-
ckish-brown to blackish. Metasomal segments | to lll blackish-brown, IV and
V blackish; telson reddish-brown; with 10-10-8-8-5 carinae. Dentate margins
of pedipalp-chela fingers with 16 to 17 oblique rows of granules. A strong
and spinoid subaculear tooth is present. Pectines with 19 to 22 teeth and
the basal middle lamellae dilated in females. This species presents strong
sexual dimorphism, the male pedipalps being much larger and more bulky
than those of females (Lourenco 1983b).
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Fig. 6. Tityus metuendus Pocock, adult male from Brazil (photo T. Porto).
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Geographical distribution: Central and Western Amazonia, Peru and the
States of Para and Amazonas in Brazil.

Tityus brazilae Lourenco & Eickstedt, 1984
(Figs 7-8)

Scorpions of medium to large size, ranging from 50 to 70 mm in total
length. General coloration reddish-yellow with dark spots over the body, pe-
dipalps and legs; three longitudinal dark stripes over the tergites. Metasomal
segments | to IV reddish-brown to brown; segment V much darker, blackish-
brown; with 10-10-8-8-5 carinae. Dentate margins of pedipalp-chela fingers
composed of 17 oblique rows of granules. A strong and spinoid subaculear
tooth present. Pectines with 20 to 24 teeth; basal middle lamellae of female
pectines not dilated (Lourenco & Eickstedt 1984).

Geographical distribution: Only known from the Northeast region of Brazil,
States of Bahia to Pernambuco.

Tityus tucurui Lourengo, 1988

Large scorpions from 85 to 100 mm in total length. General coloration
blackish-brown with some dark spots over the body, pedipalps and legs. Me-
tasomal segments | to V and telson uniformly blackish-brown; with 10-10-
8-8-5 carinae. Dentate margins of pedipalp-chela fingers composed of 16
oblique rows of granules. A strong and spinoid subaculear tooth is present.
Pectines with 20 to 21 teeth and the basal middle lamellae strongly dilated
in females. T. tucurui shows less sexual dimorphism than is observed in T.
obscurus. Male pedipalps only slightly longer and slender than those of fe-
males (Lourencgo, 1988b).

Geographical distribution: State of Para, Brazil.

Tityus dinizi Lourenco, 1997
(Fig. 9)

Large scorpions, from 85 to 100 mm in total length. General coloration
uniformly blackish, but with some pale regions on the sternites. Metasomal
segments | to V and telson uniformly blackish; with 10-10-8-8-5 carinae.
Dentate margins of pedipalp-chela fingers with 16 oblique rows of granules.
A short and rhomboid subaculear tooth is present. Pectines with 20 teeth,
the basal middle lamellae strongly dilated in females; these of the males
weakly dilated. Male pedipalps are shorter and rounder than those of T. ob-
scurus (see Lourenco 1997).

Geographical distribution: Rio Negro region, from the Anavilhanas Islands
to Barcelos, State of Amazonas, Brazil.
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Fig. 8. Tityus brazilae Lourengo & Eickelstedt, adult female from Brazil (photo T. Porto).
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Tityus matthieseni Pinto da Rocha & Lourengo, 2000

Large scorpions from 75 to 85 mm in total length. General coloration
brownish with some dark spots over the body and pedipalps; legs brow-
nish with yellowish spots. Metasomal segments | to V and telson uniformly
blackish-brown; with 10-10-8-8-5 carinae. Dentate margins of pedipalp-chela
fingers composed of 16 oblique rows of granules. A moderate to strong and
spinoid subaculear tooth is present. Pectines with 20 teeth and the basal
middle lamellae not dilated in males (Pinto da Rocha & Lourencgo 2000).

Geographical distribution: Only known from its type locality: Boca do Rio
Matupiri, Rio Madeira, State of Amazonas, Brazil.

Tityus unus Pinto da Rocha & Lourenco, 2000

Large scorpions, from 70 to 80 mm in total length. General coloration
uniformly blackish, with only some pale zones on the sternites. Metasomal
segments | to V blackish, with 10-10-8-8-5 carinae; telson paler than seg-
ment V. Dentate margins of pedipalp-chela fingers with 17 oblique rows of
granules. A moderate to strong spinoid subaculear tooth present. This can
be moderate in size in very large specimens. Pectines with 19 to 21 teeth
and the basal middle lamellae dilated in females. T. unus shows a strong
sexual dimorphism, but less marked than on T. obscurus or T. tucurui. Male
pedipalps are longer and more slender than those of the females (Pinto da
Rocha & Lourengo 2000).

Geographical distribution: Only known from its type locality: Sdo Jo&o de
Marauia near to Tapurucuara, State of Amazonas, Brazil.

Tityus apiacas Lourenco, 2002

Large scorpions, from 75 to 100 mm in total length. General coloration
reddish-brown, with some yellowish zones on the sternites, sternites. Me-
tasomal segments | to V blackish-brown, with 10-8-8-6(8)-5 darker carinae;
absence of ventral carinae on metasomal segment IV of males; telson paler
than segment V. Dentate margins of pedipalp-chela fingers with 16 oblique
rows of granules. A strong spinoid subaculear tooth present, with two dorsal
granules. This can be moderate in size in very large specimens. Pectines
with 18 to 20 teeth and the basal middle lamellae dilated in females. T. api-
acas shows a sexual dimorphism, but less marked than on T. obscurus or
T. tucurui. Male pedipalps are longer and more slender than those of the
females (Lourenco 2002b).

Geographical distribution: T. apiacas has a southern distribution in Ama-
zonia; always south of the Rio Solimées/Amazonas in the states of Amazo-
nas, Mato Grosso and Para, Brazil.
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Fig. 10. Tityus magnimanus Pocock, adult male from Venezuela (photo E. Ythier).
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Subgroup II: ‘Tityus androcottoides’

Tityus magnimanus Pocock, 1897
(Fig. 10)

Scorpions of medium to large size, ranging from 67 to 80 mm in total
length. General coloration reddish-brown to blackish-brown. Metasomal seg-
ments | to Il reddish-brown, IV and V blackish-brown; telson reddish-brown;
with 10-8-8-8-5 carinae. The ventral carinae of metasomal segments Il to
IV are largely fused, forming a Y-shape configuration. Dentate margins of
pedipalp-chela fingers composed of 15 to 17 oblique rows of granules. A
short and spinoid subaculear tooth is present. Pectines with 18 to 20 teeth
and the basal middle lamellae dilated in females. This species also exhibits
strong sexual dimorphism; male pedipalps being larger and more bulky than
those of the females (Lourengo 1987, Lourengo & Ramos 2004).

Geographical distribution: This species was originally described only with
Brazil as type locality. Subsequently this type locality proved to be erroneous
(Lourenco & Ramos 2004). In fact, the distribution of this species is limited
to the North of Venezuela.

Tityus elizabethae Lourengo & Ramos, 2004

Scorpions of medium to large size with 70 mm in total length. General co-
loration reddish to dark reddish overall. Metasomal segments with 10-10-10-
8(7)-5 carinae. The ventral carinae of metasomal segments |l to IV are large-
ly fused, forming a Y-shape configuration. Dentate margins of pedipalp-chela
fingers composed of 15/16 oblique rows of granules. A short and rhomboid
subaculear tooth is present. Pectines with 15/16 teeth and the basal middle
lamellae strongly dilated in females. Male remains unknown.

Geographical distribution: Only known from the type locality: Brazil, Pa-
caraima on the border between Brazil and Venezuela (Lourengo & Ramos
2004).

Tityus ythieri Lourengo, 2007

Scorpions of medium size, ranging from 50 to 60 mm in total length. Ge-
neral coloration reddish-yellow to dark reddish overall. Metasomal segments
with 10-10-8-8(7)-5 carinae. The ventral carinae of metasomal segments |l
to IV are largely fused, forming a Y-shape configuration. Dentate margins
of pedipalp-chela fingers composed of 14 to 16 oblique rows of granules. A
short and spinoid subaculear tooth is present. Pectines with 18 to 21 teeth
and the basal middle lamellae dilated in females. This species exhibits a less
marked sexual dimorphism than that of T. magnimanus; male pedipalps are
slightly larger and more bulky than those of the females (Lourenco & Ramos
2004).

Geographical distribution: Only known from the type locality: Ecuador,
South of Yaupi, Morona-Santiago Province.
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Fig. 11. Map of Northern South America (Amazonian and Guayana regions), showing
the known distribution of the Tityus (Atreus) species listed in this article.

Tityus neblina Lourenco, 2008

Scorpions of medium size, ranging from 45 to 55 mm in total length. Gene-
ral coloration reddish-yellow to reddish-brown overall. Metasomal segments
with 10-8-8-8(7)-5 carinae. The ventral carinae of metasomal segments Il to
IV are largely fused, forming a Y-shape configuration. Dentate margins of
pedipalp-chela fingers composed of 13/14 oblique rows of granules. A short
and moderately spinoid subaculear tooth is present. Pectines with 19 to 21
teeth; basal middle lamellae inconspicuous dilated in females. This species
exhibits a weakly marked sexual dimorphism; male pedipalps are only slightly
more bulky than those of the females (Lourenco 2008).

Geographical distribution: Only known from the type locality: Brazil-Vene-
zuela, ‘Parque Nacional do Pico da Neblina’.
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