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Abstract

Brachistosternus (Brachistosternus) ehrenbergii (Gervais, 1841), from Peru and northern Chile at 0-2550 m, is redescribed;
new data about the distribution of this species are provided, and its stridulatory organ is described.

Resumen

Se redescribe a Brachistosternus (Brachistosternus) ehrenbergii (Gervais, 1841), del Perti y norte de Chile (0-2550m); se
brindan ademas datos sobre su distribucion, y se describe el 6rgano estridulador de la especie.
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Introduction

Brachistosternus (Brachistosternus) ehrenbergii (Gervais,
1841) is the most characteristic scorpion of the
Pacific desert from Peru and northern Chile. Its
great size as well as its ability to inhabit outskirts of
cities and towns, has favoured the early description
of this species; nevertheless, and despite being the
most cited species of this genus, there are several
aspects about its systematic that need to be clarified.
After studying a great quantity of material, as well as
some notes on the type material by Dr Emilio
Maury, we have been able to establish clearly the
identity of this species, and to make a detailed
redescription of it.

Currently, B. ehrenbergii is the only species
included in the subgenus Brachistosternus
(Brachistosternus); nevertheless, we could also
include Brachistosternus pegnai Cekalovic, 1969 in
the same subgenus by the trichobothrial pattern
described by Cekalovic (1969) in the original
description of this species (although the identity
and validity of this species should be clarified).
Additionally, we detected two unnamed species

with the same trichobothrial pattern from northern
Peru.

Brachistosternus ehrenbergii presents a small series
of granules on the median portion of the pretergites,
this structure apparently corresponds to a stridula-
tory organ, similar to the stridulatory organ found
in Timogenes Simon, 1880 (Acosta & Maury, 1990;
Lourengo & Cloudsley-Thompson, 1995). This is
the first case in Brachistosternus, in which a structure
of these characteristics is found.

Gervais (1841) described two species in the same
work: Scorpio ehrenbergii and S. glaber; the first revi-
sor (Simon, 1880) stablished the synonymy of both
names, and selected the first one as senior synonym.

Probably B. ehrenbergii corresponds to the for-
gotten “‘Buthus peruvianus” Guérin Méneville, 1838,
described from Callao (Peru); some details—
“...thorace rubescenti, abdomine nigricanti, cauda flava

. chelis flavis, apice brunneis...”, *“...lavant-dernier
segment présente en dessous une arete granuleuse bien
marquée, les autres sont lisses en dessous...”’—besides
other characters mentioned in the description, and
the procedence of the specimens, let us to suppose
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that it could be B. ehrenbergii. This is the only
known scorpion from Callao and Lima with the
characteristics mentioned by Guerin Mcéneville,
however, the description is not detailed, and the
type specimens are unknown; for these reasons is not
possible to confirm this supposition. Nevertheless, if
it is true, “Buthus peruvianus” would be a nomen
oblitum according to Art. 23.9 of the International
Code of Zoological Nomenclature (International
Commission on Zoological Nomenclature, 2000);
because this name has not been used by any
subsequent author since the original publication,
and was only listed as Incertae Sedis by Lowe & Fet
(2000), in Bothriuridae.

Materials and methods

Measurements were performed with a stereomicro-
scope with an ocular micrometric. Drawings were
made using a camera lucida mounted to a stereo-
microscope. Micrographs were obtained with a
scanning electron microscope from the ‘“Museo
Argentino de Ciencias Naturales Bernardino
Rivadavia”. We examined specimens from the
following collections: AMNH, American Museum
of Natural History, New York, USA; FMNH, Field
Museum of Natural History, Chicago, USA;
MACN-Ar, Museo Argentino de Ciencias
Naturales “Bernardino Rivadavia’, Buenos Aires,
Argentina; MHNC, Museo de Historia Natural,
Facultad de Ciencias Bioldgicas, Universidad
Nacional de San Antonio Abad del Cusco, Peru;
MUSM, Museo de Historia Natural, Universidad
Nacional Mayor de San Marcos, Lima, Peru;
MUSA, Museo de Historia Natural, Universidad
Nacional de San Agustin de Arequipa, Peru.

Terminology for general morphology follows that
of Stahnke (1970); androvestigia or caudal glands
are after Cekalovic (1973); trichobothrial nomen-
clature follows Vachon (1974), the terminology of
cheliceral dentition follows Vachon (1963), the
terminology of the hemispermatophores structures
of the genus Brachistosternus Pocock, 1893 follows
Maury (1974).

The morphological abbreviations used are : DL,
dorsolateral; VM, ventral median; VL, ventrolateral;
LM, lateral median; LiM, lateral inframedian; LsMm,
lateral supramedian; VI, ventrointernal; VE, ven-
troexternal; DI, dorsointernal; DE, dorsoexternal;
EM, external median.

Results

Brachistosternus (Brachistosternus) ehrenber-
gt (Gervais, 1841) (Figures 1-19, 21-24)
Scorpio ehrenbergii Gervais, 1841, p.282.

Scorpio glaber Gervais, 1841, p. 285 (synonymized by
Simon, 1880, p.397).

Scorpio (Telegonus) ehrenbergii: Gervais, 1843, p. 131;
1844a, p. 230; 1844b, p. 59.

Scorpio (Telegonus) glaber: Gervais, 1844b, p. 59.
Telegonus politus L. Koch, 1867, p.234 (synony-
mized by Kraepelin, 1894, p.216).

Mecocentrus ehrenbergi: Simon, 1880, p. 397.
Brachistosternus ehrenbergi: Pocock, 1893, p.403;
Kraepelin, 1899, p.192; 1911, p.85; Werner,
1939, p.357; Mello-Leitdo, 1945, p.228; Aguilar,
1968, p. 167; Aguilar & Meneses, 1970, p. 2; Maury,
1973a, p. 33.

Brachistosternus ehrenbergii: Kraepelin, 1894 (part.),
p. 216; Acosta & Ochoa, 2002, p. 18.
Brachistosternus (Brachistosternus) ehrenbergi: Maury,
1973b (part.), p.249; Francke, 1977 (part.),
p.75.

Brachistosternus (Brachistosternus) ehrenbergii: Lowe &
Fet, 2000, p. 48 (detailed synonymic list); Prendini,
2000, p.41; 2003, p. 169.

Nec: Maury, 1973b, p.250, 251 (part: references
from Bolivia and Argentina).

Type material

Syntypes: Peru, Callao, M. Gaudichaud coll.,
RS.0615, RS.0616, Muséum National d’Histoire
Naturelle, Paris.

Diagnosis

Brachistosternus ehrenbergii can be distinguished
from the remaining species of the genus by the
shape of its hemispermatophore; in B. ehrenbergii
the cylindrical apophysis is dorsoventrally flat-
tened, surrounding part of the laminar apophysis,
whereas in the rest of the species of the genus the
cylindrical apophysis has a tubular shape, and is
clearly separated from the laminar apophysis. This
species can also be distinguished from the rest of
the known species of the genus by having five
to seven ventral trichobothria on the patella
(Figure 22), whereas the remaining species have
three or four; only B. pegnai shares the same
trichobotrial pattern of B. ehrenbergii but its identity
should be confirmed.

Description

Colour: general colour: yellowish, with a dense
dusky pattern on the tergites. Chelicerae depigmen-
ted. Carapace: ocular tubercle and lateral ocelly
black, the rest in most specimens has a reddish
colour that is very intense in living animals, but
gets opaque in ethanol-preserved specimens; in
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Figures 1-8. Brachistosternus (B.) ehrenbergii (Gervais, 1841), male (MHNC). (1) Metasomal segment V and telson, lateral view. (2, 3)
Metasomal segment V: (2) ventral view; (3) dorsal view. (4) Right pedipalp femur, dorsal view. (5) Patella, dorsal view. (6—-8) Chela: (6)

ventral view; (7) ventromedial view; (8) lateral view. Scale bars: 2 mm.

more pigmented specimens, the area from the
ocular tubercle to the front margin is densely pig-
mented. Legs: usually depigmented, but in more
pigmented specimens femur and patella are almost
completely covered by pigment. Pedipalps: depig-
mented in most specimens, but in more pigmented
specimens femur and patella have a dense reticu-
lated pigmentation. Tergites I-VI densely pig-
mented, except for a few small clear areas; in some
specimens there is a median depigmented stripe;
tergite VII: usually depigmented, but in some
specimens there are two lateral spots near the
anterior margin, in more pigmented specimens all
the segment is densely pigmented. Sternites depig-
mented. Metasoma: usually depigmented except
for some spots near the articulation of the seg-
ments, but in more pigmented specimens almost
all the surface of segments IV and V is densely
pigmented. Telson: vesicle depigmented, acculeus
dark brown.

Morphology

Measurements of a male specimen and a female
specimen in Tablel. Chelicerae: with two subdistal
teeth. Carapace: anterior edge with a slight median
bulge; tegument with abundant coarse granulation,
specially in males; anterior and posterior long-
itudinal sulcus, lateral sulcus, and postocular furrow
deeply marked; ocular tubercle well developed, in
the middle of the carapace, eyes two diameters apart,
with a slight interocular sulcus. Tergites I-VI:
tegument granular in males, smooth in females;
tergite VII: granular tegument, with four long-
itudinal carinae; pretergites with a small group of
granules in median position, these granules are
poorly developed in tergite I, and well developed in
the rest of the segments (Figures16-19); these
groups of granules have a stridulatory function (see
“Comments’’). Sternites: finely granular in males,
especially in segment V, smooth in females; spiracles
narrow and well developed. Metasoma: segment I:
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Figures 9-15. Brachistosternus (B.) ehrenbergii (Gervais, 1841). (9-12) Female (MHNC): (9) metasomal segment V and telson, lateral view;
(10) metasomal segment V, ventral view; (11, 12) right pedipalp chela: (11) ventromedial view, (12) lateral view. (13-15) Left
hemispermatophore: (13, 14) male (MHNC): (13) internal view, (14) external view; (15) male (MACN-Ar), detail of the lobe region of the

hemispermatophore. Scale bars: 1 mm.

DL and LsMm carinae well developed and extending
the entire length of the segment, with the distal
granules slightly more developed than the rest, Lim
carinae present only in the second half of the
segment, dorsal and lateral surfaces granular in
males, smooth in females, ventral surface densely
granular in males, smooth in females. Segments II
and III: LsM carinae extend the entire length of the
segment but poorly developed, LLiM carinae present
only in the distal third of the segment, the rest like
segment I. Segment IV: DL carinae extend the entire
length of the segment, bifurcating in the distal third,
and with its lower branch connecting with the Lsm
carinae, LsM carinae complete but poorly developed,
represented by a slight elevation of the tegument

in the anterior two-thirds of the segment, and by
some tiny granules in the distal third; LiM carinae
represented only by a slight elevation of the tegu-
ment in the distal third of the segment; dorsal and
lateral surfaces slightly granular; ventral surface
slightly granular in males, smooth in females, with
several setae comprising four or five rows. Segment
V: (Figures 1-3, 9-10, 23) dorsal surface smooth;
DL carinae extend the entire length of the segment;
lateral surface densely granular; ventral surface
sparsely granular, VL carinae well developed and
extending the entire length of the segment, VM
carina very well developed, extends the entire length
of the segment, and placed in a conspicuous eleva-
tion of the tegument; in males the androvestigia are
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Figures 16-24. (16-20) Stritulatory organ on pretergites: (16—19) Brachistosternus (B.) ehrenbergii (Gervais, 1841), male (MACN-Ar): (16)
tergite VI, (17) detail of granules on pretergite VI, (18) pretergite IV, (19) pretergite V; (20) detail on pretergite V in Timogenes elegans
(Mello-Leitao, 1931), male (MACN-Ar). (21-24) B. ehrenbergii, male (MACN-Ar): (21) detail of granules of movable finger of pedipalp
chela, (22) pedipalp patella, ventral view, (23) metasomal segment V, ventral view, (24) telson, ventral view. Scale bars: 1 mm.

long and narrow, placed in the middle of the seg- in some specimens there is an additional row of two
ment (Figure 3); ventral setae usually comprising setae. Telson: vesicle globose, its ventral surface is
three rows, each one of two setae (disposition 2-2-2), densely granular, except for a median smooth sulcus,

Table I. Measurements (mm) of the male and female of Brachistosternus (B.) ehrenbergii (Gervais).

Male Female

Total length 79.5 70.9
Carapace: length 10.1 9.6
Carapace: anterior/posterior width 6.4/9.5 5.5/9.7
Mesosoma, length 17.3 16.1
Metasoma, length 52.1 45.2
Metasomal segment I, length/width 6.4/5.5 5.7/5.6
Metasomal segment II, length/width 7.5/5.3 6.5/5.2
Metasomal segment III, length/width 7.5/5.1 6.7/4.9
Metasomal segment IV, length/width 8.3/4.7 7.2/4.5
Metasomal segment V, length/width/height 9.5/4.5/3.6 8.4/4.5/3.5
Telson, length 12.9 10.7
Vesicle, length/width/height 6.1/4.3/3.4 5.5/3.9/2.9
Sting, length 6.8 5.2
Pedipalp, total length 32.5 26.0
Femur, length/width 8.1/2.7 6.3/2.3
Patella, length/width 7.9/3.5 6.5/2.8
Chela, length/width/height 16.5/4.8/6.1 13.2/3.9/4.7

Movable finger, length 9.5 7.3
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that divides the surface in two lobes, dorsal surface
smooth, no telson gland was observed in males;
acculeus longer than the vesicle, slightly curved,
being longer and more curved in males (Figures 1, 9,
24). Pedipalps: trichobothrial pattern, typical of
subgenus Brachistosternus, neobothriotaxic major
type C: femur with three trichobothria: 1 d, 1 7 and
1 ¢; patella with 21-23 trichobothria: five to seven
ventral trichobothria (usually six, see “Variability’”),
2d, 11, 3et, 1 est, 2 em, 2 esb, y 5 eb; chela with 27
trichobothria: 1 est, 2 ez, 5 v, 1 esb, 1 dt, 1 dst, 1 dsb, 1
db, 11b, 11,1 Db, 1 Dt, 1 Esb, 3 Eb and 1 eb. Femur:
Di, DE and VI carinae very well developed
(Figure 4), internal surface with scattered granula-
tion; VE carina poorly developed; EM carina slightly
marked in males, absent in females. Patella: D1 and
VI carinae very well developed, VE carina slightly
marked (Figure5), internal surface with several
coarse granules. Chela stout, with a very well
developed VM carina; more robust in males, and
with a very well-developed prolateral apophysis; in
females, instead of the internal apophysis, there is
only a small bulge (Figures6—8); median row of
denticles of chelal fingers arranged in a contiguous
straight line, with seven to nine pairs of inner and
outer accessory denticles, the outer accessory den-
ticles tend to overlap with the median denticle row
near the base of the finger, being the two or three
more basal always included in the median row
(Figure 21). Legs: trochanter and femur finely
granular on the prolateral surface; telotarsi: with
numerous setae (see ‘““Variability’’). Pectines: well
developed, with 30-46 pectinal teeth (see
“Variability’’). Hemispermatophore (Figures 13—
15): distal lamina longer than the basal portion and
slightly curved; distal crest almost straight; distal
lobe very well developed; laminar apophysis well
developed, and longer than the cylindrical apophy-
sis; the cylindrical apophysis is very well developed,
and dorsoventrally flattened, surrounding part of the
laminar apophysis; basal spines well developed;
spines in a row well developed, next to the basal
spines; internal spines reduced to a few granules, and
placed in front of the basal triangle; basal triangle
very well developed and very elongated, formed by
three or four thick crests.

Variabiliry

Total length: males 60.2-89.3 mm; females up to
93.7 mm.

Number of pectinal teeth: males (=49 pectines):
37 teeth (3 pectines), 38 (2), 39 (6), 40 (12), 41
(10), 42 (8), 43 (6), 44 (0), 45 (1), 46 (1); females
(n=55 pectines), 30 (1), 31 (3), 32 (4), 33 (9), 34
(7), 35 (14), 36 (8), 37 (7), 38 (2).

Number of ventral trichobothria on pedipalp
patella (=40 specimens): 5 (3 specimens), 6 (36),
7 (1).

Telson length/height ratio: males, 3.36-3.80
(mean=3.50; n=13); females, 3.45-3.69
(media=3,59; n=10).

Pedipalp chela length/width ratio: males, 3.23—
3.86 (mean=3.39; n=14); females, 3.38-3.72
(media=3.57; n=10).

Pedipalp chela length/height ratio: males, 2.67—
3.09 (mean=2.81; n=14); females, 2.79-3.03
(media=2.91; n=10).

Number of setae of metasomal segment V:

Dorsal lateral (=56): 0 (56 specimens).

Lateral (r=56): 8 (15), 9 (32), 10 (8), 11 (1).
Ventral lateral (n=56): 8 (17), 9 (33), 10 (5), 11
1.

® Ventral (n=28): 4 (1), 5 (3), 6 (20), 7 (3), 8 (1).

Number of setae of tarsus III (z=60):

® Dorsal setae of telotarsus: 10 (2), 11 (20), 12
(26), 13 (10), 14 (2).

® Lateroventral setae of telotarsus: 8 (13), 9 (38),
10 (9).

® Dorsal setae of basitarsus: 7 (15), 8 (42), 9 (3).

Distribution and habitat

Brachistosternus ~ ehrenbergii  was recorded from
Ecuador, Peru, Chile, Bolivia and Argentina, but
we verified its presence only along the Pacific coast,
from central Peru to northern Chile. This species
has been collected from sea level up to 2550 m a.s.l.,
in the western slopes of West Andes (Figure 25).

Our sampling suggests that B. ehrenbergii is an
exclusive scorpion of sandy areas, corresponding to
the ‘““Pacific desert’ and the lowest portion of the
“Serrania Esteparia”. The change in geological
conditions, climate and vegetation in the highest
portion of the “Serrania Esteparia’ marks the limit
of its distribution.

This species generally builds burrows in sand (up
to 25 cm), nevertheless it has been captured under
stones or lumps also. B. ehrenbergii is a very common
scorpion, it can be found around agricultural areas,
farms, roads and Lomas biotope; some specimens
were found around cities and other specimens were
collected in urban centres (Lima, Arequipa, Ilo and
Tacna). Aguilar (1968) called it as ““‘escorpidn de los
arenales” (scorpion of the sands).

The record from Bolivia referred by Kraepelin
(1911) as B. ehrenbergi var. politus (L. Koch, 1867),
if it is not a mistake of the origin of the specimens,
probably corresponds to the old Bolivian territories
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Titicaca

Bolivia

Figure 25. Distribution of Brachistosternus (B.) ehrenbergii (Gervais, 1841), in Peru and Chile. Dotted line=1000 m; solid lines=3800 m

altitude. Inset: location of the area represented in South America.

in the Pacific coast, belonging to Bolivia until 1879;
currently Region Antofagasta of Chile (Acosta &
Ochoa, 2002). Maury (1973b) mentioned this
species from Cochabamba (Bolivia) but its pre-
sence in this Bolivian locality is improbable; we also
believe that Maury’s supposition (Maury, 1973b,
p. 251, 1974, p.74) that Brachistosternus holmbergi
Carbonell, 1923 (described from Jujuy, Argentina)
could be B. ehrenbergni is unlikely to be true, and it
probably corresponds to an error in the origin of the
specimen. Records from northern Peru and Ecuador
(Francke, 1977; Lourengo, 1983, 1995) also need
confirmation.

Comments

B. ehrenbergii is the only species of the genus which
has the small group of granules on the pretergites,

mentioned previously. This group of granules has
notable similarities with the stridulatory organ
described in Timogenes by Acosta & Maury (1990).
We observed in living animals that when they are
disturbed they produce a noise by the friction
between the pretergites and the posterior border of
tergites when the mesosoma is arching; this sound
is similar to the one produced by large specimens
of Timogenes elegans (Mello-Leitdo, 1931) in the
same circumstances (J. A. Ochoa & A. A. Ojanguren
Affilastro, personal observation). In their work
Acosta & Maury (1990) called “type 5 the
stridulatory organ of Timogenes. The type of stridu-
latory organ found in B. ehrenbergii should be
assigned to the same group, because it only differs
in small details with the stridulatory organ in
Timogenes. In B. ehrenbergii the granules are located
in a disordered group, on pretergites I-VII; while in
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Timogenes the granules have an inverted ““V’’ shape,
and are located only on pretergites III-VI (see
Figures 16-20).

Localities of B. ehrenbergii

Peru: Departamento de Lima: Molina Vieja; Santa
Maria, Chosica; km 35 road Ancén-Balneario, Santa
Rosa de Lima; Huanyani; Surco; Santa Inés,
Chaclacayo; Urbanizacion Palao, km 5 road to
Ancon; Santa Maria del Mar; Fundo Zapam, km
49 road to Canta; Monterrico; Negritos; Puente
Piedra; Medanos de Lachay; lomas of Lachay, lomas
of Atocongo, 23km to south of Lima; lomas of
Pachacamac; Playa Arica (km 40); Pamplona, Baja
Ciudad de Dios; Cerro Ciudad Universitaria,
Universidad Catolica; Urbanizacion El Pacifico,
km 8 road to Ancon; km 33 to south of Lima;
lomas of San Bartolo; Puerto Viejo, Chillca;
Cieneguilla (380m); Churin; Huaca San Miguel;
Lurin (Huamantinco). Departamento de Ica:
Tambo, Chincha Alta; Paracas. Departamento
Arequipa: Sacaco (near Acari); La Barrera (near
Laquipi); Atiquipa; Condesuyos (700 m); Camana;
La Chira, Caman4d; between Camana and Nazca;
Arequipa (2300m); Ciudad mi Trabajo, Arequipa
(2333 m); Entrada Charcani 5to (2550m), Radio
Azul (Rio Chili); Yura, Arequipa; Miraflores
(2327 m), Arequipa; Huayco, Arequipa (2020 m);
Lara, Socabaya, Arequipa (2350 m); lomas of Mejia,
Islay; playa Mejia, Islay; mountains around Mejia,
Islay (300 m); Bombon, Islay (30 m); La Ensenada,
Valle de Tambo (Islay); Arenales de Iberia (0—50 m),
near Lagunas de Mejia; Punta de Bombédn, Islay;
Departamento Moquegua: Puerto Ilo (Parque
Artesanal), Ilo; Cerro Baul, near Torata (2610 m);
mountains around Torata (2280 m). Departamento

Tacna: Pocollay (630m), Tacna; Calientes
(1500 m); Miculla (1470 m); Quebrada de Burros
(300m), Sama. CHILE: Region Tarapaca:

Quebrada Camarones (10-30 m); Quebrada Vitor;
Arica-Azapa.
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