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ABSTRACT

We review the taxonomy of the Hadruroides Pocock, 1893 (Iuridae: Caraboctoninae), scorpions
of Peru, describe six new species from the north of the country, and report new records of other
poorly known species. The description of these species raises to 16 the number of described species
in the genus, 13 of which occur in Peru. Four species inhabit dry forest in northern Peru: H.
charcasus (Karsch, 1879); H. chinchaysuyu, n. sp.; H. geckoi, n. sp.; H. leopardus Pocock, 1900.
Three species occur in inter-Andean valleys along the Cordillera: H. bustamantei Ochoa and
Chaparro, 2008; H. carinatus Pocock, 1900; H. mauryi Francke and Soleglad, 1980. Six species
inhabit desert along the Pacific coast: H. aguilari Francke and Soleglad, 1980; H. graceae, n. sp.; H.
Juanchaparroi, n. sp.; H. lunatus (L. Koch, 1867); H. tishqu, n. sp.; H. vichayitos, n. sp. Most species
of Hadruroides have restricted distributions, except H. charcasus and H. lunatus, which are
apparently more widely distributed. We consider it necessary to reassess all previous records of the
latter two species, because we suspect several are based on misidentifications.

INTRODUCTION

Hadruroides Pocock, 1893, is a small genus
of Neotropical iurid scorpions, currently
comprising 10 species (Maury, 1975; Francke
and Soleglad, 1980; Lourengo, 1995; Sissom
and Fet, 2000; Ochoa and Chaparro, 2008),
included in subfamily Caraboctoninae Krae-

pelin, 1905, together with Caraboctonus
Pocock, 1893, a monotypic genus endemic to
Chile (Francke and Soleglad, 1981; Prendini
and Wheeler, 2005; Francke and Prendini,
2008). Hadruroides has been reported from
Bolivia, Chile, Colombia, Ecuador, Peru, and
Venezuela (Karsch, 1879; Pocock, 1900;
Mello-Leitdao, 1945; Esquivel de Verde, 1968;
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TABLE 1
Currently recognized species of the scorpion genus Hadruroides Pocock, 1893, with
countries and departments or provinces from which they have been recorded

Hadruroides aguilari Francke and Soleglad, 1980
Hadruroides bustamantei Ochoa and Chaparro, 2008
Hadruroides carinatus Pocock, 1900

Hadruroides charcasus (Karsch, 1879)
Hadruroides chinchaysuyu, n. sp.

Hadruroides galapagoensis Maury, 1975
Hadruroides geckoi, n. sp.

Hadruroides graceae, n. sp.

Hadruroides juanchararroi, n. sp.

Hadruroides leopardus Pocock, 1900

Hadruroides lunatus (L. Koch, 1867)
Hadruroides maculatus (Thorell, 1876)
Hadruroides mauryi Francke and Soleglad, 1980
Hadruroides tishqu, n. sp.

Hadruroides udvardyi Lourengo, 1995
Hadruroides vichayitos, n. sp.

Peru: Lima

Peru: Ayacucho, Huancavelica
Peru: Cajamarca

Peru: Lambayeque, Piura, Tumbes?
Peru: Tumbes

Ecuador: Galapagos

Peru: Cajamarca

Peru: Ancash

Peru: Trujillo, Ancash

Peru: Lambayeque

Peru: Lima

Ecuador: Manabi, Guayas
Peru: Cusco

Peru: Ancash (Isla Santa)
Ecuador: Azuay, Loja

Peru: Piura

Kinzelbach, 1973; Maury, 1975; Cekalovic,
1983; Sissom and Fet, 2000), but is actually
restricted to Ecuador, Peru, northern Chile,
and several offshore islands, including the
Galapagos (Cekalovic, 1966; Maury, 1975;
Francke and Soleglad, 1981; Ochoa, 2005;
unpubl. data). Species of Hadruroides inhabit
inter-Andean valleys, Pacific desert, and dry
forest habitats.

In the present contribution, we describe six
new species of Hadruroides from northern
Peru, collected during recent fieldwork, and
report new records of other poorly known
species. The description of these species raises
to 16 the number of described species in the
genus. Thirteen of these occur in Peru (table 1;
figs. 1, 2).

MATERIAL AND METHODS

Most of the material reported here was
collected during the course of several field
expeditions to Peru in recent years, especially
2004 and 2008. Specimens were collected
during the day by turning rocks or stones,
and at night by ultraviolet (UV) light detec-
tion (Stahnke, 1972). Point-locality records
were georeferenced in the field with a portable
Garmin GPS V.

Material is deposited in the following
collections: American Museum of Natural
History, New York (AMNH); Natural

History Museum, London, U.K. (BMNH);
Catedra de Diversidad Animal I, Facultad de
Ciencias Exactas, Fisicas y Naturales,
Universidad Nacional de Cordoba, Argen-
tina (CDA); Field Museum of Natural
History, Chicago (FMNH); Museo Civico di
Storia Naturale “Giacomo Doria,” Genova,
Italy (MCSNG); Museo de Historia Natural,
Universidad Nacional de San Antonio Abad
del Cusco, Peru (MHNC); Museo de Historia
Natural, Universidad Nacional San Agustin,
Arequipa, Peru (MUSA); Museo de Historia
Natural, Universidad Nacional Mayor de
San Marcos, Lima, Peru (MUSM); U.S.
National Museum of Natural History, Smith-
sonian Institution, Washington (USNM);
Museum fiir Naturkunde der Humboldt-
Universitit, Berlin, Germany (ZMB); Zoolo-
gisches Museum der Universitit Hamburg,
Germany (ZMH).

Morphological terminology follows Vachon
(1974) for trichobothrial nomenclature;
Vachon (1952) and Prendini (2000) for pedi-
palp carinae, abbreviated as follows: inter-
nomedian (IM), dorsointernal (DI), dorsome-
dian (DM), dorsoexternal (DE), externome-
dian (EM), ventroexternal (VE), ventrome-
dian (VM), ventrointernal (VI), dorsal patellar
process (DPP), ventral patellar process (VPP);
Stahnke (1970) for other characters; and a
modified version of Prendini (2004) for
metasomal carinae including carinae on ster-
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Map of Peru, plotting known locality records of Hadruroides Pocock, 1893. Hadruroides aguilari

Fig. 1.
Francke and Soleglad, 1980, solid circle. Hadruroides bustamantei Ochoa and Chaparro, 2008, squares.
Hadruroides geckoi, n. sp., open triangle. Hadruroides graceae, n. sp., open circle. Hadruroides leopardus

Pocock, 1900, diamonds. Hadruroides tishqu, n. sp., solid triangles. Hadruroides vichayitos, n. sp., star.
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Fig. 2. Map of Peru, plotting known locality records of Hadruroides Pocock, 1893. Hadruroides carinatus
Pocock, 1900, open circles. Hadruroides charcasus (Karsch, 1879), solid squares. Hadruroides chinchaysuyu,
n. sp., diamonds. Hadruroides juanchaparroi, n. sp., solid circles. Hadruroides lunatus (L. Koch, 1867), open

squares. Hadruroides mauryi Francke and Soleglad, 1980, open triangles. Undetermined Hadruroides
species, stars.
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nite VII and tergites, abbreviated as follows:
dorsolateral (DL), lateral supramedian
(LSM), median lateral (ML), lateral inframe-
dian (LIM), ventrolateral (VL), ventrosubme-
dian (VSM), ventromedian (VM); terminology
for leg carinae follows that used for the
pedipalps.

Measurements (in mm) were recorded and
illustrations produced using a Nikon SMZ-
1500 stereomicroscope fitted with an ocular
micrometer and camera lucida. Photographs
under UV and visible light were taken using a
Microptics ML-1000 digital-imaging system.
Distribution maps were generated using
DIVA-GIS Version 5.4 (http://www.diva-gis.
org/) by superimposing georeferenced point-
locality records on a digital elevation dataset
from the CGIAR Consortium for Spatial
Information (CGIAR-CSI; available at http://
srtm.csi.cgiar.org).

SYSTEMATICS

FAMILY IURIDAE THORELL, 1876

SUBFAMILY CARABOCTONINAE
KRAEPELIN, 1905

Hadruroides Pocock, 1893

Telegonus: L. Koch, 1867 (part): 235.

Hadrurus: Thorell, 1876 (part): 186; Karsch, 1879 (part):
135, 1881: 290; Boeris, 1889: 125.

Caraboctonus: Pocock, 1893a (part): 92.

Hadruroides Pocock, 1893b: 306, 309, 329, 330, type
species by original designation: Hadrurus charcasus
Karsch, 1879 (= Hadruroides charcasus [Karsch,
1879]); Kraepelin, 1894: 182, 206; Laurie, 1896: 130;
Kraepelin, 1899: 188; Pocock, 1900: 474; Birula, 1917a:
163, 189; Birula, 1917b: 44, 48, 51; Mello-Leitao, 1945:
119; Bicherl, 1964: 61, 1967: 115; Williams, 1970: 31;
Biicherl, 1971: 328; Stahnke, 1974: 122; Maury, 1975:
10, 11; Francke, 1977: 75; Francke and Soleglad, 1981:
235,256, figs. 9, 13, 27-33, 58; Francke, 1985: 8, 17, 20;
Sissom, 1990: 130, 131; Nenilin and Fet, 1992: 14;
Lourengo, 1994: 157, 1995: 74-76, 1997a: 601, 602,
1998: 135; Kovarik, 1998: 135; Lourengo, 2000: 25;
Sissom and Fet, 2000: 411-413; Lourengo and Dastych,
2001: 55, 56; Soleglad and Sissom, 2001: 31, fig. 34;
Acosta and Ochoa, 2002: 19; Soleglad and Fet, 2003a:
2, 5, 12, 2003b: 8, 111; Fet et al., 2004: 18, 23, 24;
Prendini and Wheeler, 2005: 482; Fet and Soleglad,
2005: 12; Ochoa, 2005: 65, fig. 17; Dupré, 2007: 5, 14;
Ochoa and Chaparro, 2008: 5; Francke and Prendini,
2008: 210; Fet and Soleglad, 2008: 255; Soleglad et al.,
2009: 1.

DiagnNosis:  The genus Hadruroides com-
prises small- to medium-sized scorpions,
varying from ca. 30 mm, e.g., H. leopardus
Pocock, 1900, and H. graceae, n. sp., to ca.
80 mm in total length, e.g., H. charcasus
(Karsch, 1879) (Maury, 1975). The most
important diagnostic characters for the genus
are as follows: cheliceral movable fingers,
internal surface with two subdistal teeth and
one prominent basal tooth; carapace anterior
margin slightly convex, with three pairs of
lateral ocelli; sternum subpentagonal, with Y-
shaped sulcus; pedipalp chela smooth, acar-
inate in most species, except H. charcasus, in
which granular carinae are present on internal
surface; chela movable finger, median denticle
row with six or seven median subrows of
denticles and variable number of accessory
denticles; neobothriotaxic major Type C
trichobothrial pattern (Vachon, 1974): femur
with three trichobothria (i, e, d); patella with
20: one internal (i), two dorsal (d;, ,), three
ventral (vy_3), v3 situated on external surface,
and 14 external trichobothria (et,_s, est, enm_3,
esby », eb;_s); chela with 26 trichobothria: 14
on manus (Et,_s, Est, Esb, Eby_3, V_4) and 12
on fixed finger (Dt, Db, et, est, esb, eb, dt, dst,
dsb, db, it, ib); leg telotarsus with ventrome-
dian row of spinule clusters (setaceous tufts);
metasomal segment V with complete, granular
VL and VM carinae; telson slightly concave
dorsally, with short aculeus; hemispermato-
phore lamelliform, with elongated crest, ac-
companied externally by medial slit and one
free lobe, truncal flexure absent, internobasal
reflection of the sperm duct absent.

Hadruroides appears to be most closely
related to Caraboctonus. The two genera
exhibit several similarities, e.g., trichobothrial
pattern, ventromedian row of spinule clusters
on telotarsus, dentition of chelicerae and
pedipalp chela fingers. They may be distin-
guished by means of the ventral carinae of
metasomal segment V: in Caraboctonus, the
VL carinae are restricted to the posterior half
of the segment and the VM carina is absent,
whereas in Hadruroides, both VL and VM
carinae are present and complete (except in H.
tishqu, n. sp., in which the VL and VM carinae
are restricted to the posterior two-thirds of the
segment). The two genera may be further
distinguished on the basis of pedipalp chela
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finger dentition: internal and external acces-
sory denticles, flanking the median denticle
row in  Hadruroides, are absent in
Caraboctonus. Furthermore, the hemisperma-
tophore of Hadruroides exhibits an elongated
crest and a medial slit, both absent from the
hemispermatophore of Caraboctonus, which
instead exhibits a digit-shaped process.
DistriButioN:  The genus Hadruroides is
endemic to Ecuador, Peru, northern Chile,
and several offshore islands, including the
Galapagos (table 1). Thirteen of the 16
described species occur in Peru (figs. 1, 2).
Four species inhabit dry forest in northern
Peru: H. charcasus (fig. 4E), H. chinchaysuyu,
n. sp. (fig. 4B); H. geckoi, n. sp. (figs. 3B, 4C);
H. leopardus Pocock, 1900 (figs. 3A, 5B).
Three species occur in inter-Andean valleys
along the Cordillera: H. bustamantei Ochoa
and Chaparro, 2008 (fig. 3D); H. carinatus
Pocock, 1900 (fig. 4A); H. mauryi Francke
and Soleglad, 1980. Six species inhabit desert
along the Pacific coast: H. aguilari Francke
and Soleglad, 1980; H. graceae, n. sp.
(fig. 4D); H. juanchaparroi, n. sp. (figs. 3C,
5A); H. lunatus (L. Koch, 1867) (figs. 3G, 5C);
H. tishqu, n. sp. (figs. 3E, 5E); H. vichayitos, n.
sp. (figs. 3F, 5D). We exclude H. maculatus
(Thorell, 1876), which is restricted to the
central coastline of Ecuador, from the list of
Peruvian species. Two other Hadruroides
species are endemic to Ecuador: H. galapa-
goensis Maury, 1975; H. udvardyi Lourenco,
1995 (table 1). Most species of Hadruroides
have restricted distributions, except H. char-
casus and H. lunatus, which are apparently
more widely distributed. We consider it
necessary to reassess all previous records of
the latter two species, because we suspect
several are based on misidentifications. Other
records of Hadruroides from the coastal desert
of southern Peru and northern Chile (Ochoa,
2005; unpubl. data) correspond to new species
related to H. lunatus (fig. 2), the descriptions
of which are in preparation by the authors.

PERUVIAN SPECIES OF HADRUROIDES

KEY TO IDENTIFICATION OF THE SPECIES

1. Adult pedipalp chela robust, internomedian,
dorsointernal, and dorsal marginal carinae

NO. 3687

well developed and comprising strong gran-

ules (fig. 4E) . . ........... H. charcasus
Pedipalp chela smooth, acarinate (figs. 8E,
HHG). oo 2
Sternite VII acarinate . ... ............ 3
Sternite VII with two or four carinae (figs. 7C,
D,27C) .. 6

Metasomal segments I-IV elongated; segment
II longer than wide; segment V (J4') approxi-
mately three times longer than wide,
length:width ratio: 3.18 . ... .. H. aguilari

Metasomal segments I-IV relatively short
(fig. 20E); segment II as wide as long;
segment V (J) approximately twice longer
than wide, length:width ratio: 2.04-2.59
(figs. 19G, 23B). .. ... ..o 4

Pigmentation reduced to faint spots on car-
apace and tergites (fig. 24B), absent on
metasomal segments; segment V, VM and
VL carinae reduced to posterior two-thirds of
segment (fig. 23B); telson, ventral surfaces
smooth (&, ?) (fig. 23A, C). ... H. tishqu

Pigmentation pronounced on carapace, ter-
gites, and metasomal segments (fig. 20C,
D); segment V, VM and VL carinae complete
(fig. 19G); telson, ventral surfaces smooth or
sparsely granular anteriorly (J), granular
(B). e 5

Tergites I-VI with rectangular dorsosubmedian
spots of pigmentation (fig. 20C); sternite VII
and metasomal segment I, ventral surfaces
unpigmented; hemispermatophore broader ba-
sally with relatively long crest ... H. lunatus

Tergites [-VI with irregular dorsosubmedian
spots of pigmentation (fig. 20D); sternite VII
and metasomal segment I, ventral surfaces
with several spots of pigmentation surround-
ing insertion of setae (fig. 20E); hemisperma-
tophore slender with short crest (fig. 21) . ..
..................... H. juanchaparroi

Chela fixed finger (adult &) curved, creating
distinct proximal gap with movable finger when
fingers closed (figs. 8C, 11H, 27H). ... ... 8

Chela fixed and movable fingers (adult &)
straight, no proximal gap evident when
fingers closed (fig. 151). .. ........... 7

Metasomal segment IV, ventral surface densely
granular (fig. 15C); segment V with 7-8
ventral setae and 6-8 lateral setae; pedipalp
chela length:width ratio: 5.00-5.41 (&), 4.46—
SA2(2) o H. graceae

Metasomal segment IV, ventral surface
smooth; segment V with 12-18 ventral setae
and 3-5 lateral sectae; pedipalp chela
length:width ratio: 3.93-4.54 (&), 4.23-4.64

() oo H. leopardus
Metasomal segments, VSM carinae absent on
segments I-III, present on IV . . ... ... 12



2010 OCHOA AND PRENDINI: HADRUROIDES POCOCK, 1893 7

Fig. 3.  Hadruroides Pocock, 1893, habitats in Peru. A. Puchaca Alto (Lambayeque Department), habitat
of Hadruroides leopardus Pocock, 1900. B. Balsas (Cajamarca Department), habitat of Hadruroides geckoi,
n. sp. C. Cerro Campana (La Libertad Department), habitat of Hadruroides juanchaparroi, n. sp. D. Wari
(Ayacucho Department), habitat of Hadruroides bustamantei Ochoa and Chaparro, 2008. E. Isla Santa
(Ancash Department), habitat of Hadruroides tishqu, n. sp. F. Playa Vichayitos (Piura Department), habitat
of Hadruroides vichayitos, n. sp. G. Lomas de Lachay (Lima Department), habitat of Hadruroides lunatus (L.
Koch, 1867).
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Fig. 4. Hadruroides Pocock, 1893, habitus in life. A. Hadruroides carinatus Pocock, 1900, 4. B.
Hadruroides chinchaysuyu, n. sp., ©. C. Hadruroides geckoi, n. sp., &. D. Hadruroides graceae, n. sp., & . E.
Hadruroides charcasus (Karsch, 1879), &.
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Fig. 5. Hadruroides Pocock, 1893, habitus in life. A. Hadruroides juanchaparroi, n. sp., & . B. Hadruroides
leopardus Pocock, 1900, & . C. Hadruroides lunatus (L. Koch, 1867), 2. D. Hadruroides vichayitos, n. sp., & .
E. Hadruroides tishqu, n. sp., & .
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— Metasomal segments, VSM carinae present on
segment I and, usually, II and III, absent on
IV 9
9. Pigmentation pronounced on carapace, tergites,
and metasomal segments (figs. 81, 9C,
12F, D); VSM carinae present on metasomal
segments I[-III; pedipalp chela fixed finger
(adult &) strongly curved, creating well
developed proximal gap with movable finger
when fingers closed (fig. 11H) ......... 10
— Pigmentation absent, except for small, faint
spots on carapace and tergites (fig. 12G);
VSM carinae obsolete on metasomal segment
1, absent on segments 11 and I1I; pedipalp chela
fixed finger (adult &) slightly curved, creating
weak proximal gap with movable finger when
fingers closed (fig. 27H). .. ... H. vichayitos
10. Sternite VII, VL and VSM carinae well
developed; metasomal segment V, DL car-
inae smooth; telson, ventral surface (%)
smooth; hemispermatophore lamina apically
rounded . ............... H. carinatus
— Sternite VII, VL carinae distinct, VSM carinae
obsolete (fig. 7C); metasomal segment V, DL
carinae sparsely to densely granular (figs. 8 A,
D, 11A); telson, ventral surface (¢) granular
(fig. 8B); hemispermatophore lamina apically
acuminate (figs. 9E, 13).............. 11
11. Metasomal segment V  elongated (&):
length:width ratio: 2.40-2.89 (fig. 11B); seg-
ment V, ventral surface sparsely granular,
comprising scattered granules in posterior third
(fig. 11B); segment V with 10-14 DL setae and
9-13 VL setae; pedipalp chela slender,
length:width ratio: 4.41-4.40 (3), 4.53-4.74
(%) (figs. 11E, 12B); pectinal tooth count: 21—
23 (34), 18-21 (?); hemispermatophore lamina
curved in distal half (fig. 13) ..... H. geckoi
—  Metasomal segment V short (&): length:width
ratio: 1.97-2.14 (fig. 8F); segment V, ventral
surface densely granular (fig. 8F); segment V
with 5-8 DL setae and 6-10 VL setae;
pedipalp chela relatively broad, length:width
ratio: 3.66-4.02 (&), 4.0-4.18 (2?) (fig. 8E);
pectinal tooth count: 17-20 (&), 16 (%);
hemispermatophore lamina straight in distal
half (fig. 9E-H). .. ... .. H. chinchaysuyu
12. Tergites I-IV each with paired dorsosubmedian
and dorsolateral spots of pigmentation,
forming four longitudinal stripes along me-
sosoma; legs [-1V each with several prolat-
eral spots of pigmentation; pedipalp chela
(&) relatively broad, length:width ratio:
309-336 . ... ... ... H. bustamantei
—  Tergites [-1V unpigmented, mesosoma without
longitudinal stripes; legs without prolateral
spots of pigmentation; pedipalp chela (&)

NO. 3687

relatively slender, length:width ratio: 2.7-
2.8 H. mauryi

Hadruroides aguilari
Francke and Soleglad, 1980

Figure 1

Hadruroides aguilari Francke and Soleglad, 1980: 2-8,
figs. 1, 3-20; Kovarik, 1998: 135; Sissom and Fet,
2000: 411; Fet et al., 2004: 24; Ochoa and Chaparro,
2008: 5.

TypE MaTeErRIAL: PERU: Lima Depart-
ment: Lima Province: Holotype 4, 2 9
paratypes (AMNH), Cajamarquilla (11°57'S
76°54'W, ca. 800 m), 3.1.1976, O.F. Francke.

Diagnosis:  Hadruroides aguilari appears
to be most closely related to H. lunatus and
H. juanchaparroi, based on the similar carina-
tion of sternite VII and metasomal segments
I-1V. Haduroides aguilari may be separated
from these species by the elongated metaso-
mal segments, e.g., segment II is longer than
wide and segment V (&) approximately three
times longer than wide in H. aguilari,
compared with H. lunatus and H. juancha-
parroi, in which segment II is as wide as long,
and the length:width ratio of segment V (&)
varies from 2.04 to 2.59. Additionally, in H.
lunatus and H. juanchaparroi, the pedipalp
chela fixed finger of the adult male is curved,
creating a distinct proximal gap with the
movable finger when the fingers are closed,
whereas the fixed and movable fingers of the
adult male are straight, such that no proximal
gap is evident when the fingers are closed, in
H. aguilari.

DistriBution:  This endemic Peruvian spe-
cies is known only from the type series and,
despite extensive searches, no additional ma-
terial has been collected. The type locality is
now an urban zone, close to the Peruvian
capital of Lima (fig. 1), and no natural habitat
remains there. However, it is possible that the
species still occurs in adjacent areas of natural
habitat.

EcorLoGgy: According to Francke and
Soleglad (1980), H. aguilari has been collected
at night from the tops of terrestrial bromeliads
(Tillandsia sp., Bromeliaceae), and is sympa-
tric with H. lunatus, found under stones and
bromeliad mats.
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11

Fig. 6. Hadruroides chinchaysuyu, n. sp., habitus. A, B. Holotype 4 (MHNC). C, D. Paratype ¢
(MHNC). A, C. Dorsal aspect. B, D. Ventral aspect. Scale bars = 1 cm.

Hadruroides bustamantei
Ochoa and Chaparro, 2008

Figures 1, 3D

Hadruroides bustamantei Ochoa and Chaparro, 2008: 6—
10, figs. 1-18, table 1.

Hadruroides mauryi: Francke and Soleglad, 1980: 8 (part);
Sissom and Fet, 2000: 413 (part).

Type MaTERIAL: PERU: Ayacucho Depart-
ment: Huanta Province: Holotype 8,1 4,2 %,
1 juv. paratypes (MHNC), 1 &, 1 ? paratypes
(CDA 158), paratype & (MUSM), near
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Fig. 7. Hadruroides Pocock, 1893, diagnostic characters. A, C. Hadruroides chinchaysuyu, n. sp.,
paratype 4 (MHNC). B, D. Hadruroides maculatus (Thorell, 1876), & (MHNC). A, B. Carapace. C, D.
Sternite VII and metasomal segment I, ventral aspect. Scale bars = 1 mm.

Huanta, 12°57'18"S 74°14'35"W, 2630 m,
20.xi1.1998, J. Achicahuala and J.A. Ochoa.
Huancavelica Department: Churcampa Pro-
vince: 3 ¥, 2 juv. &, 2 juv. ? paratypes (also
paratypes of H. mauryi) (AMNH), along Rio
Mantaro, 15 km N Anco (ca. 12°33'S 74°42'W,
2700 m), 25.vii.1971, O.F. Francke.

New REecorps: PERU: Ayacucho Depart-
ment: Huamanga Province: Vinchos, 13°19’

13"S  74°20'53"W, 3379 m, 20.xii.2007, J.
Vitorino and J.A. Ochoa, 1 &, 1 2, 1 juv.
(AMNH); Wari ruins, 13°03'25"S 74°11'53"W,
2736 m, i1.2005, E. Escobar, 1 subad. &, 1
subad. ¢ (AMNH); 21.xii.2007, J. Vitorino
and J.A. Ochoa, 1 &, 1 2 (AMNH).
DiagNosis:  Hadruroides bustamantei ap-
pears to be most closely related to H. mauryi,
with which it was previously confused. The
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Fig. 8. Hadruroides chinchaysuyu, n. sp., diagnostic characters. A, B. Paratype ? (MHNC). A.
Metasomal segment V, lateral aspect. B. Telson, lateral aspect. C-I. Paratype & (MHNC). C. Dextral
pedipalp chela, external aspect. D. Metasomal segments IV, V and telson, lateral aspect. E. Dextral pedipalp
chela, ventral aspect. F. Metasomal segment IV, ventral aspect. G. Dextral pedipalp femur, dorsal aspect. H.

Dextral pedipalp patella, dorsal aspect. I. Tergite V, dorsal aspect showing pigmentation pattern. Scale bars
= 1 mm.
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Fig. 9. Hadruroides Pocock, 1893, diagnostic characters. A—C. Hadruroides chinchaysuyu, n. sp. A.
Paratype 4 (MHNC), leg 111, dextral patella, dorsal aspect. B. Paratype ¢ (MHNC), dextral pedipalp chela,
external aspect. C. Paratype & (MHNC), metasomal segments III-V, ventral aspect showing pigmentation
pattern. D. Hadruroides maculatus (Thorell, 1876), & (MHNC), leg 111, dextral patella, dorsal aspect. E-H.
H. chinchaysuyu, holotype 4 (MHNC), sinistral hemispermatophore. E. Ental aspect. F. Dorsal aspect. G.
Ectal aspect. H. Ventral aspect. Scale bars = 1 mm.



2010 OCHOA AND PRENDINI: HADRUROIDES POCOCK, 1893 15

Fig. 10. Hadruroides geckoi, n. sp., habitus. A, B. Paratype 4 (AMNH). C, D. Paratype ¥ (AMNH). A,
C. Dorsal aspect. B, D. Ventral aspect. Scale bars = 1 cm.
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Fig. 11. Hadruroides geckoi, n. sp., holotype ¢ (MHNC). A. Metasomal segments IV, V and telson,
lateral aspect. B. Metasomal segment V, ventral aspect. C. Dextral pedipalp patella, dorsal aspect. D.
Dextral pedipalp patella, ventral aspect. E. Dextral pedipalp chela, ventral aspect. F. Dextral pedipalp

femur, dorsal aspect. G. Dextral pedipalp chela, ventrointernal aspect. H. Dextral pedipalp chela, external
aspect. Scale bars = 1 mm.
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Fig. 12.  Hadruroides Pocock, 1893, diagnostic characters. A—C. Hadruroides geckoi, n. sp., paratype ?
(MHNC). A. Metasomal segment V and telson, lateral aspect. B. Dextral pedipalp chela, ventrointernal
aspect. C. Dextral pedipalp chela, external aspect. D. H. geckoi, paratype ¢ (MHNC), sternite VII and
metasomal segments [-V, ventral aspect showing pigmentation pattern. E. Hadruroides carinatus Pocock,
1900, & (MHNCQ), dextral pedipalp chela, ventral aspect. F. H. geckoi, paratype & (MHNC), tergite IV,
dorsal aspect showing pigmentation pattern. G. Hadruroides vichayitos, n. sp., paratype 4 (MHNC), tergite
IV, dorsal aspect showing pigmentation pattern. H. H. carinatus, & (MHNC), tergite IV, dorsal aspect
showing pigmentation pattern. Scale bars = 1 mm.
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Fig. 13.

NO. 3687

Hadruroides geckoi, n. sp., paratype 4 (MHNC), sinistral hemispermatophore. A. Ental aspect.

B. Dorsal aspect. C. Ectal aspect. D. Ventral aspect. Scale bar = 0.5 mm.

two species are similar in hemispermatophore
dimensions; pectinal tooth count; carination
of sternite VII and metasomal segments; and
the curvature of the pedipalp chela fixed finger
of the adult male, which creates a well-
developed proximal gap with the movable
finger when the fingers are closed, that is also
present but less developed in females. They
may be distinguished from one another based
on the dimensions of the male pedipalp chela
and the pigmentation pattern of the tergites
and legs. The length:width ratio of the chela
(&) varies from 3.09 to 3.36 in H. bustamantei
and from 2.7 to 2.8 in H. mauryi. Tergites [-1V
display pairs of dorsosubmedian and dorso-
lateral spots, forming four distinct stripes
along the mesosoma, in H. bustamantei,
whereas only faint spots are evident along
the posterior margin of each tergite in H.
mauryi. Additionally, several spots are evident
on the prolateral side of legs I-IV in H.
bustamantei, whereas the legs of H. mauryi are
unpigmented.
DISTRIBUTION:
endemic to

Hadruroides bustamantei is
inter-Andean valleys in the

Ayacucho and Huancavelica departments of
central Peru (fig. 1). We provide new records
at elevations between 2600 and 3379 m. The
known locality records correspond to the
Valles Interandinos Calidos biogeographical
zone (Ceballos Bendezu, 1976; Ochoa, 2005).
Recently reported records of H. maculatus
from Huancayo (3200 m) in the Junin
Department of the Peruvian central Andes
(Soleglad and Sissom, 2001; Soleglad and Fet,
2003a, 2003b; Fet et al., 2004; Fet and
Soleglad, 2008) are probably referable to H.
bustamantei.

EcovoGy: Hadruroides bustamantei inha-
bits rocky areas with sparse xerophytic vege-
tation, comprising shrubs and cacti.

Hadruroides carinatus Pocock, 1900

Figures 2, 4A, 12E, H

Hadruroides carinatus Pocock, 1900: 475; Maury, 1975:
15, 16, figs. 23-33; Francke, 1977: 75; Lourengo, 1994:
157, 1995: 76, fig. 10; Kovarik, 1998: 135; Sissom and
Fet, 2000: 411; Fet et al.,, 2004: 24; Ochoa and
Chaparro, 2008: 5.
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Fig. 14. Hadruroides graceae, n. sp., habitus. A, B. Paratype & (AMNH). C, D. Paratype ¢ (AMNH). A,
C. Dorsal aspect. B, D. Ventral aspect. Scale bars = 1 cm.
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Fig. 15.  Hadruroides graceae, n. sp., holotype & (MHNC). A. Metasomal segment V and telson, lateral
aspect. B. Metasomal segment IV, lateral aspect. C. Metasomal segment IV, ventral aspect. D. Metasomal
segment V, ventral aspect. E. Dextral pedipalp patella, dorsal aspect. F. Dextral pedipalp femur, dorsal
aspect. G. Dextral pedipalp chela, ventrointernal aspect. H. Dextral pedipalp chela, ventral aspect. I. Dextral
pedipalp chela, external aspect. Scale bars = 1 mm.
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Fig. 16. Hadruroides graceae, n. sp., diagnostic characters. A, B. Paratype ® (MHNC). A. Metasomal
segment V, lateral aspect. B. Telson, lateral aspect. C-E. Paratype & (MHNC). C. Tergite IV, dorsal aspect
showing pigmentation pattern. D. Sternite VII and metasomal segments [-V, ventral aspect showing
pigmentation pattern. E. Dextral pedipalp chela, movable finger, dorsal aspect showing dentition. F, G.

Paratype $ (MHNC). F. Dextral pedipalp chela, ventrointernal aspect. G. Dextral pedipalp chela, external
aspect. Scale bars = 1 mm.
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NO. 3687

Fig. 17. Hadruroides graceae, n. sp., paratype ¢ (MHNC), sinistral hemispermatophore. A. Ental
aspect. B. Dorsal aspect. C. Ectal aspect. D. Ventral aspect. Scale bar = 0.5 mm.

TypPE MATERIAL: PERU: Cajamarca Depart-
ment: Cajamarca Province: Holotype &, 4
paratypes, including allotype ¢ (BMNH), Los
Banos del Inca, near Cajamarca (07°10'32"S
78°26'50"W, 2880 m), P.O. Simons.

NEew Recorps:  PERU: Cajamarca Depart-
ment: Cajamarca Province: Banos del Inca,
Cerro Palina, 07°10'32"S 78°26'50"W, 2880 m,
17.xi.2004, J.C. Chaparro and J.A. Ochoa, 1 &,
1 juv. (AMNH),2 4,1 2,2 juv. (MHNC). San
Marcos Province: Villanueva, near Crisnejas
bridge, 07°27'32.8"S 78°06'59.3"W, 2037 m,
6.1.2008, R. Gutiérrez, D. Apaza and J.A.
Ochoa, 3 4,2 2 (AMNH), 3 4,1 2, 2 juv.
(MHNC).

DiagNosis:  Hadruroides carinatus appears
to be most closely related to H. geckoi, from
which it may be distinguished based on the
carination of sternite VII and metasomal
segment V. Sternite VII exhibits four well-
developed carinae in H. carinatus, but only the
VL carinae are distinct (the VSM carinae are

obsolete) in H. geckoi. The DL carinae of
segment V are acarinate in H. carinatus, but
comprise some granules in H. geckoi. Other
differences between the two species are as
follows: the pedipalp chela and metasomal
segment V are longer in H. geckoi than in H.
carinatus; metasomal segment V exhibits fewer
dorsolateral and ventrolateral setae in H.
carinatus than H. geckot; the telson is entirely
smooth in female H. carinatus, compared with
H. geckoi, in which the ventral surface is
granular; the lamina of the hemispermato-
phore is acuminate apically in H. geckoi, but
rounded in H. carinatus.

DistriBUTION:  Hadruroides carinatus was
previously known only from the type locality,
situated at 2650 m, near the city of Cajamarca.
Based on new material collected during recent
fieldwork, we confirm the presence of this
species at Bafos del Inca and report addi-
tional records between 2037 and 2880 m. The
known locality records occur in the inter-
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Fig. 18.
(MHNC). A, C. Dorsal aspect. B, D. Ventral aspect. Scale bars = 1 cm.

Andean valleys of southern Cajamarca
Department (fig. 2). Lourengo and Dastych’s
(2001) record of H. carinatus from Chala
(Arequipa Department in southern Peru) is
probably a misidentification. Chala is situated
at 350-500 m near the coast and H. carinatus

Hadruroides juanchaparroi, n. sp., habitus. A, B. Holotype & (MHNC). C, D. Paratype 2

inhabits mountainous regions in northern
Peru.

Ecorogy: This species is restricted to rocky
areas with thornbush vegetation. Some speci-
mens were collected under stones during day-
time, others with UV light detection at night.
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Fig. 19. Hadruroides juanchaparroi, n. sp., holotype 4 (MHNC). A. Metasomal segments IV, V and
telson, lateral aspect. B. Dextral pedipalp chela, ventral aspect. C. Dextral pedipalp chela, external aspect. D.
Dextral pedipalp chela, ventrointernal aspect. E. Dextral pedipalp femur, dorsal aspect. F. Dextral pedipalp
patella, dorsal aspect. G. Metasomal segment V, ventral aspect. Scale bars = 1 mm.
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Fig. 20. Hadruroides Pocock, 1893, diagnostic characters. A, B. Hadruroides juanchaparroi, n. sp.,
paratype @ (MHNC). A. Telson, lateral aspect. B. Metasomal segment V, lateral aspect. C. Hadruroides
lunatus (L. Koch, 1867), ¢ (AMNH), tergite V, dorsal aspect showing pigmentation pattern. D-F. H.
Juanchaparroi, paratype & (MHNC). D. Tergite IV, dorsal aspect showing pigmentation pattern. E. Sternite
VII and metasomal segments -V, ventral aspect showing pigmentation pattern. F. Dextral pedipalp chela,
movable finger, dorsal aspect showing dentition. G. Hadruroides geckoi, n. sp., paratype 4 (MHNC), dextral
pedipalp chela, movable finger, dorsal aspect showing dentition. H. Hadruroides vichayitos, n. sp., paratype
4 (MHNC), dextral pedipalp chela, movable finger, dorsal aspect showing dentition. Scale bars = 1 mm.
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Hadruroides charcasus (Karsch, 1879)
Figures 2, 4E

Hadrurus charcasus Karsch, 1879: 135.

Hadrurus paaschi Karsch, 1881: 290 (synonymized by
Maury, 1975: 11); Williams, 1970: 31.

Caraboctonus charcasus: Pocock, 1893a: 92.

Hadruroides charcasus: Pocock, 1893b: 329, 1900: 475;
Williams, 1970: 31; Maury, 1975: 11-13, figs. 1-10;
Francke, 1977: 75; Francke and Soleglad, 1980: 11;
Moritz and Fischer, 1980: 312; Francke and Soleglad,
1981: 245, figs. 30-33; Lourengo, 1994: 157, 1998: 141,
fig. 8; Kovarik, 1998: 135; Sissom and Fet, 2000: 411;
Lourengo and Dastych, 2001: 56; Acosta and Ochoa,
2002: 19; Soleglad and Fet, 2003a: 5, 2003b: 8; Fet et
al., 2004: 18, 24, figs. 15, 16, 35, 48, 2006: 269, fig. 8;
Ochoa and Chaparro, 2008: 5; Francke and Prendini,
2008: 210, 218, fig. 4, table 4; Fet and Soleglad, 2008:
257, figs. 5, 22-26, table 3; Kamenz and Prendini,
2008: 25, 43, pl. 64, table 2; Volschenk et al., 2008: 661,
675, fig. SA, tables 1, 2.

Hadruroides  lunatus:  Kraepelin, 1894: 207 (part);
Kraepelin, 1899: 188 (part); Kraepelin, 1901: 274
(part); Mello-Leitao, 1945: 120 (part).

TypE MaTerIAL: Holotype % [Hadrurus
charcasus] (ZMB 3062), BOLIVIA [erro-
neous], Wascewicz. Holotype & [Hadrurus
paaschi] (ZMB 4072), ECUADOR.

New  REecorbps: PERU:  Lambayeque
Department: Lambayeque Province: Southern
Olmos (05°59'30"S 79°44'36"W, 175 m), 1 juv.
(AMNH); Motupe (06°09'12"S 79°42'53"W,
133 m), 20.viii.1969, G. Arboleda, 2 ¢
(AMNH), 3.iv.1970, G. Arboleda, 1 &, 1 9,
3 juv. (AMNH); between Porculla and inter-
section to Olmos, 05°56’09.6"S 79°35'55.1"W,
498 m, 17.1.2008, R. Gutiérrez, D. Apaza and
J.A. Ochoa, 1 ¢ (MHNC); EPM Anchovira,
between Motupe and Jayanca, near intersec-
tion to Salas, 06°16'02.7"S 79°44'10.7"W,
101 m, 17.1.2008, R. Gutiérrez, D. Apaza
and J.A. Ochoa, 3 &, 1 2, 1 juv. (AMNH), 2
d, 2 9, 3 juv. (MHNC); Northern
Lambayeque (06°41'S 79°54'W, 17 m),
13.xi.1970, 3 4, 10 2, 9 juv. (AMNH). Piura
Department:  Sechura  Province:  Sechura
(05°33'52"S 80°48'41"W, 15 m), 14.xi.1970, 1
?, 1 juv. (AMNH).

Diagnosis:  Hadruroides charcasus may be
distinguished from all other species of the
genus by means of the carination of the
pedipalp chela. The internomedian, dorsoin-
ternal, and dorsal marginal carinae are well
developed, comprising strong granules in
adult H. charcasus, compared with other

NO. 3687

species of Hadruroides, in which the pedipalp
chela is acarinate.

DisTrIBUTION:  Hadruroides —charcasus 1s
widely distributed throughout northern Peru.
It has been recorded from the Lambayeque,
Piura, and Tumbes departments, as well as the
western slopes of the Andes in Cajamarca
Department (Maury, 1975; Francke, 1977).
Specimens examined during the present study
were collected at elevations between 15 and
498 m (fig. 2). It is doubtful whether this
species occurs in the inter-Andean valleys on
the eastern side of the Cordillera. Maury’s
(1975) record from Banos del Inca (2660 m,
Cajamarca Department) is probably erro-
neous. We conducted several field expeditions
to the Cajamarca region and H. carinatus was
the only Hadruroides species collected at
Bafios del Inca. Other records from
Cajamarca, Trujillo, Tumbes, and Lobos de
Afuera (Maury, 1975; Francke, 1977) should
be reassessed.

EcorLoGgy: The vegetation in the region
inhabited by H. charcasus is characterized by
cacti, shrubs, and scattered trees, e.g., Bursera
graveolens (Kunth) Triana and Planch.
(Burseraceae), Capparis sp. (Brassicaceae),
Ceiba insignis (Kunth) Gibbs and Semir
(Malvaceae), Loxopterigium huasango Spruce
ex Engl. (Anacardiaceae), Prosopis pallida
(Humboldt and Bonpland ex Willdenow)
Kunth (Fabaceae). Hadruroides charcasus is
sympatric with H. leopardus.

Hadruroides chinchaysuyu, n. sp.

Figures 2, 4B, 6, 7A, C, 8, 9A-C, E-H;
table 2

Hadruroides maculatus maculatus: Maury, 1975: 19 (part).
Hadruroides maculatus: Francke, 1977: 75 (part).

Type MaTERIAL: PERU: Tumbes Depart-
ment: Tumbes Province: Holotype 4,1 8,1 2
paratypes (MHNC), 2 & paratypes (AMNH),
San Juan de la Virgen, Brujas Bajas, near
Cerro Blanco village (03°39’S 80°24'W, 35 m),
23.x1.2004, P. Castillo, J.C. Chaparro and J.A.
Ochoa; 1 4,1 2 paratypes (AMNH), 1 4, 1
juv. ? paratypes (MHNC), Campus Univer-
sitario, Universidad Nacional de Tumbes,
03°35'32"S 80°30'14"W, 8 m, 23.xi.2004, J.C.
Chaparro and J.A. Ochoa.
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Erymorogy: The Inca Empire was divided
into four administrative regions (suyus):
Chinchay (NW), Anti (NE), Qonti (SW), and
Qolla  (SE). The northwestern region,
Chinchay Suyu, included large parts of mod-
ern Ecuador, central and northern Peru, and
southern Colombia (Pasto). The specific name
i a noun in apposition, taken from the
Quechua Chinchay Suyu, and refers to the
geographic distribution of this species in
northern Peru.

DiacgnNosis:  This species appears to be
most closely related to H. maculatus, with
which it was previously confused. The two
species are similar in the pigmentation pattern
of the carapace, tergites, and pedipalps;
pectinal tooth count; dimensions of the
pedipalp chela; and curvature of the chela
fixed finger of the adult male, which creates a
proximal gap with the movable finger when
the fingers are closed. The hemispermato-
phore is also similar in the two species (fig. 9E,
QG): the apex is acuminate, as observed also in
H. geckoi, in which the lamina is more
strongly curved distally (fig. 13). Hadruroides
chinchaysuyu and H. maculatus may be sepa-
rated by means of the granulation of the
carapace and the development of the ventral
carinae of the metasomal segments and
sternite VII. Hadruroides maculatus is in
general more granular than H. chinchaysuyu.
The carapace of the male H. maculatus is
entirely coarsely granular, compared with H.
chinchaysuyu, in which the anterior third is
finely granular (fig. 7A, B). Four well-devel-
oped carinae are present on sternite VII in H.
maculatus (fig. 7D), compared with H. chinch-
aysuyu, in which only the VL carinae are
distinct, and the VSM obsolete (fig. 7C). The
VSM carinae of metasomal segments I-1II are
also more strongly developed in H. maculatus
than H. chinchaysuyu. The legs are densely
granular in H. maculatus and sparsely gran-
ular in H. chinchaysuyu (fig. 9A, D). The
pigmentation pattern provides other differ-
ences, e.g., H. chinchaysuyu displays a VM
stripe on metasomal segments I1I-V fig. 9C)
which is present only on segment V in H.
maculatus.

DescripTioN: Based on the holotype and
paratypes. Measurements of the holotype &
and a paratype ¢ are recorded in table 2.

Color: Base color yellowish with light brown
spots on carapace and tergites; pedipalps, legs,
and metasomal segments I[-IV with light
brown spots; metasomal segment V slightly
darker; telson slightly orange. Carapace mark-
edly pigmented, especially on lateral and
posterior surfaces; anteromedian longitudinal
sulcus with narrow stripe; ocular tubercle
blackish. Tergites I-VI each with four spots,
two small spots submedially in posterior half,
two sublateral spots larger, irregular, with
some depigmented areas extending from ante-
rior to posterior margin; pretergites with two
elongated spots of pigmentation sublaterally
(fig. 8I); VII less pigmented, only some
reticulation evident above carinae. Sternites
IT1-VI depigmented; VII with very faint spots
surrounding VL carinae and insertion of
submedian setae. Metasomal segments [-1V,
dorsal surfaces depigmented, weakly pigmen-
ted on DL carinae in some specimens; lateral
surfaces: between LIM and VL carinae,
slightly reticulate in posterior half of segments
IIT and 1V or depigmented on segments I-1V;
ventral surfaces with two narrow stripes along
VL carinae, more evident on segments I1I and
IV, pigmentation becoming more intense
anteriorly (fig. 9C); VM stripe complete or
discontinuous on segments III and IV; some
spots surround insertion of setaec on ventral
surfaces: in most specimens, segment I with
2+2 spots, II and III with 3+3, IV with 4+4,
additional small spots evident in some speci-
mens (fig. 9C); spots faint on segments I and
II. Metasomal segment V, dorsal and lateral
surfaces with markedly reticulate pigmenta-
tion in posterior third; ventral surface with
three stripes along VL and VM carinae,
pigmentation faint in some specimens, but
always more pronounced than on segments I11
and IV; additionally with 12-16 extra spots,
surrounding insertion of some setae; VM
stripe complete or discontinuous. Telson with
some spots on ventral surface. Chelicerae
dorsolateral surfaces pigmented; movable fin-
gers with small spot medially. Pigmentation of
pedipalps generally less developed than on
carapace and tergites. Femur pigmented along
DI and DE carinae; internal and external
surfaces spotted; other surfaces depigmented.
Patella dorsal surface with some spots sur-
rounding insertion of setae; external surface
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with longitudinal stripe. Chela with three or
four longitudinal stripes of pigmentation in
place of carinae; additionally with irregular
spots surrounding insertion of some setae.
Legs with some spots on prolateral surfaces.

Chelicerae: Typical of genus; surfaces
smooth; dorsal surface with two macrosetae
situated near base of fingers.

Carapace: Anterior margin with weak median
projection and 8-9 macrosetae; surfaces mostly
coarsely granular, except for anterior third,
which is finely granular () (fig. 7A) or smooth
(?); anteromedian longitudinal sulcus obsolete,
with few granules along borders; posteromedian
longitudinal and posterolateral sulci well devel-
oped; median ocular sulcus obsolete.

Pedipalps: Femur with VI, DI and DE
carinae complete, granular, VE vestigial, VM
comprising small granules in proximal half
(fig. 8G); dorsal and internal surfaces with few
granules medially; ventral surface smooth.
Patella with DI and VI carinae complete
(fig. 8H); DPP and VPP comprising promi-
nent spiniform granule and additional sub-
spiniform granules; other surfaces smooth.
Chela acarinate (figs. 8C, E, 9B); fingers
relatively elongated; fixed finger straight (%)
or curved, creating distinct proximal gap with
movable finger when fingers are closed (J);
movable finger, median denticle row compris-
ing six subrows, two or four internal and
external accessory denticles flanking subrows I
and II (proximal), one or two internal and
external accessory denticles flanking subrows
IIT and IV, and one or two internal accessory
denticles flanking subrows V and VI.

Trichobothrial pattern: Typical of genus;
femur with three trichobothria, patella with
20, chela with 26; chelal trichobothrium eb
situated slightly distal to proximal gap be-
tween fixed and movable fingers (fig. 8C).

Legs: Prolateral surfaces granular; retro-
lateral surfaces smooth. Leg III, femur tetra-
carinate, DE, DI, VI, and EM carinae present;
patella, DM carinae present in proximal half
of segment, DI in distal half, IM, DE, VI and
EM complete (fig. 9A). Telotarsus with 7-12
ventromedian spinule clusters (setaceous
tufts).

Tergites: Pretergites granular. Post-tergites
I-VI, anterior and median surfaces finely
granular, posterior and lateral surfaces more
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coarsely granular; VII coarsely granular, with
four well-developed longitudinal carinae.

Sternum: Subpentagonal; surface with six
macrosetae; posterolateral surfaces granular
along borders; median sulcus well developed.

Pectines: Pectinal tooth count: 17-20 (&),
16 (2).

Sternites: Sternites III-VI, surfaces finely
granular (&) or smooth (%); spiracles small,
situated in posterior half of segment; VII, VL
carinae well developed, VSM carinae obsolete,
comprising small, sparse granules or absent
(fig. 7C).

Metasoma: Segments -1V, dorsal surfaces
with scattered granules; DL and ML carinae
complete; LIM carinae complete on I and II,
present in posterior half of III and posterior
third of IV, comprising sparse granules on these
segments; surfaces between DL, ML, and LIM
carinae with scattered granules on segments I
and II, smooth (most specimens) or finely and
sparsely granular on III and IV; VL carinae
complete on I-IV; VSM carinae obsolete,
comprising few granules on I (fig. 7C) and II,
obsolete or absent on III, absent on IV.
Segment V densely granular (fig. 8A, D, F);
DL carinae complete, comprising numerous
granules along edge and adjacent dorsal and
lateral surfaces; lateral surface granular, espe-
cially near VL edge, more soin ¢ ; VL and VM
carinae well developed, granules increasing in
size posteriorly; ventral surface densely gran-
ular throughout (fig. 8F). Segment I with two
pairs of ventral setae; Il and III with three
pairs; IV with five pairs and additional setae
along posteromedian margin; V with 13-18
ventral setae and 5-6 additional setae along
posterior margin.

Telson: Vesicle, surfaces sparsely setose;
with scattered granulation ventrally (?) or
few granules in anterior third (4) (fig. 8B, D).

Hemispermatophore: Distal lamina slightly
inclined to ventral border, apex acuminate;
crest less than half lamina length (fig. 9E-H).

Variation: Total length: &, 37.9-41.1 (mean
=39.1,n = 6); £, 36.7-40.3 (n = 2). Pedipalp
chela, length:width ratio: &, 3.66-4.02 (mean
=383, n=06); ?,4.0-4.18 (mean = 4.09, n =
2); length:height ratio: &, 3.33-3.52 (mean =
3.45,n = 6); ¢, 3.78-3.80 (mean = 3.79, n =
2). Pedipalp femur, length:width ratio: &,
3.23-3.46 (mean = 3.37, n = 6); 2, 3.07-3.21
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(mean = 3.14, n = 2). Pectinal tooth count: &
n=12),17(n=1),18(5),19(4),20(2); ¥ (n
= 6), 16 (6). Metasomal segment V,
length:width ratio: &, 1.97-2.14 (mean =
2.05,n=6); 9, 1.87-1.92 (mean = 1.89, n =
2); length:height ratio: &, 2.19-2.24 (mean =
222, n = 6); ¥, 1.92-2.15 (mean = 2.04, n =
2); number of setae: dorsolateral (n = 16): 5 (n
=5),6(8),7(2),8(1);lateral (n = 18):4 (1), 5
(8), 6 (6), 7 (3); ventrolateral (n = 18): 6 (2), 7
(1), 8 (13), 9 (1), 10 (1); ventral (n = 9): 13 (2),
14 (1), 15 (1), 16 (2), 17 (2), 18 (1). Telson,
length:height ratio: &, 3.13-3.45 (mean =
3.29, n = 6); ?,3.25-3.28 (mean 3.27, n = 2).
Telotarsus, number of ventromedian spinule
clusters (setaceous tufts): 111 (n = 17), 7 (n =
1), 8(7),9(5), 10 (4); IV (n = 18),9 (1), 10 (9),
11 (7), 12 (1).

DistriBuTiOoN:  This species is known only
from two localities at elevations between 8 and
35 m in the Tumbes Department of northern
Peru (fig. 2). The known locality records occur
in the equatorial dry forest ecoregion (Brack,
1986).

EcoroGy: Some specimens were collected
under stones and fallen tree trunks, whereas
others were collected at night with UV light
detection in dry forest and open areas.

Notes: According to Thorell’s (1876) de-
scription, H. maculatus may be distinguished
from H. lunatus by the presence of four
carinac (VL and VSM carinae) on sternite
VII and VSM carinae on metasomal segmens
I-III. Although only two species of
Hadruroides were known at the time of
Thorell’s (1876) description, we currently
recognize 16 valid species in the genus, and
these characters occur in several of them.
Maury (1975) studied specimens from
Ecuador and northern Peru that possess
VSM and VL carinae on sternite VII, as well
as other characters mentioned by Thorell
(1876), and considered these specimens to be
conspecific with H. maculatus. Maury (1975)
did not examine the holotype of H. maculatus,
however, because it was lost. Callao (Lima),
the type locality of H. maculatus, is evidently
erroneous, because H. aguilari and H. lunatus,
the only two Hadruroides recorded from Lima
and surrounding areas, do not possess carinae
on sternite VII and the ventral surfaces of
metasomal segments I-III. Maury (1975)
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based his redescription of H. maculatus on a
male from Machalillo (Ecuador) and a female
from Guayaquil (Ecuador), and listed addi-
tional material of H. maculatus from the Piura
and Tumbes departments of northern Peru.
We agree in part with Maury’s (1975) assess-
ment, but do not consider the specimens from
the Piura and Tumbes departments to be
conspecific with those from Ecuador. In our
opinion, H. maculatus is endemic to Ecuador.
The specimens from Tumbes, and perhaps
also those from Piura, are referable to H.
chinchaysuyu.

Hadruroides geckoi, n. sp.

Figures 1, 3B, 4C, 10, 11, 12A-D, F, 13, 20G;
table 2

Type  MarteriaL: PERU:  Cajamarca
Department: Celendin Province: Holotype &,
2 4,2 2,1 juv. paratypes  MHNC), 3 4,2 2,
2 juv. paratypes (AMNH), 1 4,1 ? paratypes
(MUSA), Balsas, Maranon river valley,
06°50'49.4"S 78°02'09.4"W, 1141 m, 8.i.2008,
R. Gutiérrez, D. Apaza, and J.A. Ochoa, dry
forest.

EtrymorLoGgy: The specific name is a pa-
tronym honoring the Peruvian biologist,
Roberto Gecko Gutiérrez (Universidad
Nacional San Agustin, Arequipa), in recogni-
tion of his assistance with fieldwork in Peru,
including the trip during which this new
species was collected.

Diagnosis:  Hadruroides geckoi appears to
be most closely related to H. carinatus. The
two species may be distinguished from one
another based on the dimensions of the
pedipalp chela and metasomal segment V:
the length:width ratio of the chela is 4.41-4.60
(&) and 4.53-4.74 (?) in H. geckoi (fig. 11E)
compared with 3.48-3.73 (&) and 3.92-3.96
(%) in H. carinatus (fig. 12E). Metasomal
segment V is longer in male H. geckoi, the
length:width ratio being 2.40-2.89, compared
with 2.17-2.36 in H. carinatus. The telson is
entirely smooth in female H. carinatus, com-
pared with H. geckoi, in which the telson
ventral surface is granular. Additionally, the
lobe on the fixed finger of the chela and the
proximal gap between the fixed and movable
fingers are more developed in H. carinatus
than H. geckoi. The two species may be
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further separated by means of the pigmenta-
tion pattern: the VL stripes merge with the
lateral pigmentation on metasomal segments
II-V in H. carinatus, and on segments IV and
V in H. geckoi (fig. 12D). Other differences
between the two species are as follows: sternite
VII with four well-developed carinae in H.
carinatus, but with only VL carinae distinct
and VSM carinae obsolete in H. geckoi,
metasomal segment V without DL carinae in
H. carinatus, but comprising some granules in
H. geckoi; metasomal segment V with 5-9
dorsolateral setae and 7-10 ventrolateral setae
in H. carinatus, but with 10-14 dorsolateral
setac and 9-13 ventrolateral setae in H. geckoi,
chela trichobothrium eb situated proximal to
base of fixed finger in male H. carinatus, but
situated near fixed finger lobe of male H.
geckoi (fig. 11H). Finally, the shape of the
lamina of the hemispermatophore, which is
curved in the distal half and acuminate
apically, provides a distinctive character for
separating H. geckoi from other species of the
genus.

DescripTioN: Based on the holotype and
paratypes. Measurements of the holotype &
and a paratype 9 are recorded in table 2.

Color: Base color yellowish with light brown
spots on carapace, tergites, legs, and pedi-
palps; pigmentation of metasomal segment V
and telson more pronounced. Carapace mark-
edly pigmented, especially laterally and pos-
teriorly; anteromedian longitudinal sulcus
with narrow stripe; ocular tubercle and lateral
ocelli blackish. Tergites I-VI each with four
irregular spots, two spots submedially in
posterior half, two sublateral spots slightly
paler; additionally with two small spots near
anterior margin (fig. 12F); VII with carinae
faintly pigmented. Sternites II1I-VI depigmen-
ted; VII with two narrow lines of pigmenta-
tion along VL carinac and four faint spots
surrounding insertion of VSM setae in some
specimens. Metasomal segments -1V, dorsal
surfaces faintly pigmented around granula-
tion; lateral surfaces with some spots on
segments II and III, more pigmented on IV;
ventral surfaces with two narrow stripes along
VL carinae, independent of lateral pigmenta-
tion of segments I-III, and joining posteriorly
to lateral pigmentation of segment IV
(fig. 12D); additionally with some spots sur-
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rounding insertion of setae: segment I with
2+2 spots, II and III with 3+3, IV with 5+5,
further small spots evident in some specimens
(fig. 12D). Metasomal segment V with pig-
mentation more pronounced than on other
segments; reticulation along DL carinae;
lateral surface with pronounced reticulation,
more so in posterior third; ventral surface with
three stripes along VL and VM carinae, 7-8
pairs of spots surrounding insertion of setae,
and three or more additional spots (fig. 12D).
Chelicerae, dorsolateral surfaces pigmented;
distal margins with reticulate spots; movable
fingers each with small spot. Pedipalp femur
with some spots along dorsal carinae and near
articulation; additional spots surrounding in-
sertion of setae; external surface with stripe in
place of EM carina; other surfaces depigmen-
ted. Patella dorsal surface with several spots
surrounding insertion of setae; external sur-
faces with stripe in place of EM carina. Chela
external surface with few irregular spots
surrounding insertion of setae, as well as three
stripes joining proximally on ventral and
external surfaces. Legs pigmented on prolat-
eral surfaces.

Chelicerae: Typical of genus; surfaces
smooth; dorsal surface with two macrosetae
situated near base of fingers.

Carapace: Anterior margin with weak med-
ian projection and eight or nine macrosetae;
surfaces granular, more coarsely so in &,
except for anterior third, which is finely
granular (&) or smooth (?); anteromedian
longitudinal sulcus obsolete with few small
granules along borders; posteromedian long-
itudinal and posterolateral sulci well devel-
oped; median ocular sulcus obsolete.

Pedipalps: Femur with VI, DI, and DE
carinac complete, granular; VE and VM
vestigial (fig. 11F); dorsal surface smooth or
sparsely granular; internal surface with scat-
tered coarse granules; ventral surface smooth.
Patella with DI and VI carinae granular
(fig. 11C, D), DPP and VPP comprising
prominent spiniform granules; all other sur-
faces smooth. Chela acarinate (figs. 11E, G,
H, 12B, C); fingers relatively elongated; fixed
finger straight (2) or curved and lobed,
creating distinct proximal gap with movable
finger when fingers are closed (&); movable
finger, median denticle row comprising six
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subrows, two or three internal and external
accessory denticles flanking subrows I-1V
(proximal) and two internal accessory
denticles flanking subrows V and VI (fig.
20G).

Trichobothrial pattern: Typical of genus;
femur with three trichobothria, patella with
20, chela with 26; chelal trichobothrium eb
situated distal to proximal gap between fixed
and movable fingers (fig. 11H).

Legs: Prolateral surfaces granular; retro-
lateral surfaces smooth. Leg III, femur tetra-
carinate, DE, DI, VI, and EM carinae present;
patella, DM carinae present in proximal half
of segment, DI in distal third, IM comprising
two or three granules medially; DE, VI, and
EM carinae complete, granular; VI and EM
more developed than DE. Telotarsus with 8-
13 ventromedian spinule clusters (setaceous
tufts).

Tergites: Pretergites finely granular (&) or
smooth (%). Post-tergites I-VI, surfaces finely
granular; VII coarsely granular, with four
well-developed longitudinal carinae.

Sternum: Subpentagonal; surface with six
macrosetae; posterolateral surfaces granular
along borders; median sulcus well developed.

Pectines: Pectinal tooth count: 21-23 (&),
18-21 (2).

Sternites: Sternites III-VI, surfaces matte
(&) or smooth (2); spiracles small, narrow,
elliptical, situated in posterior half of segment;
VII, VL carinae well developed, VSM carinae
absent or obsolete, comprising small isolated
granules.

Metasoma: Segments -1V, dorsal surfaces
with scattered granules, more sparsely gran-
ular on IV than preceding segments; DL
carinae complete and well developed, poster-
ior granule slightly larger than others; ML
carinae complete, well developed on segments
I-1II, comprising smaller granules on IV
(fig. 11A); LIM carinae complete on I, present
in posterior two-thirds of segment II and
posterior half of 111, absent (&) or comprising
three or four granules posteriorly (%) on IV;
surfaces between DL, ML, LIM, and VL
carinae with scattered granules on segment I,
smooth (%) or finely granular (&) on II-1V;
VL carinae complete on segments I-IV,
granular on I, obsolete, smooth on II-IV
(fig. 11A); VSM carinae complete on segments
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I and II, comprising few granules on I, less
developed on II, obsolete on III, absent on I'V.
Segment V relatively elongated, setose
(figs. 11A, B, 12A); DL carinae complete,
comprising few granules; VL and VM carinae
well developed, granules increasing in size
posteriorly; VSM carinae absent; lateral and
dorsal surfaces smooth; ventral surface with
scattered granules in posterior third (fig. 11B).
Segment I with two pairs of ventral setae; 11
and III with three pairs, one specimen with
additional setae along posterior margin of III;
IV with five pairs and additional setae along
posteromedian margin; V with 15-18 ventral
setae, and five or six additional sctae along
posterior margin.

Telson: Vesicle, surfaces densely setose;
ventral surface sparsely (&) or densely (%)
granular in anterior half (figs. 11A, 12A).

Hemispermatophore: Distal lamina inclined
to ventral border and strongly curved distally,
apex acuminate; crest less than half lamina
length (fig. 13).

Variation: Total length: &, 40.2-48.5 (mean
=428, n = 6); 2, 38.9-40.4 (mean = 39.7, n
= 4). Pedipalp chela, length:width ratio: &,
4.33-4.60 (mean = 448, n = 6); ¢, 4.53-4.74
(mean = 4.61, n = 5); length:height ratio: &,
3.85-4.10 (mean = 4.01, n = 6); 2, 4.00-4.26
(mean = 4.14, n = 5). Pedipalp femur,
length:width ratio: &, 3.38-3.45 (mean =
344, n = 6); ¥, 3.21-3.28 (mean = 3.24, n =
5). Pectinal tooth count: & (n = 12), 21 (n =
2), 22 (4), 23 (6); ¢ (n = 14), 18 (3), 19 (5), 20
(2), 21 (4). Metasomal segment V,
length:width ratio: &, 2.40-2.89 (mean =
2.61,n=6); 2,2.10-2.36 (mean = 2.21, n =
5); length:height ratio: &, 2.55-2.89 (mean =
271, n = 6); 2,2.14-2.47 (mean = 231, n =
5); number of setae: dorsolateral (n = 18): 10
(n=12),11(2), 12 (9), 13 (2), 14 (3); lateral (n
= 18): 7 (10), 8 (6), 9 (2); ventrolateral (n =
18): 9 (1), 10 (8), 11 (6), 12 (2), 13 (1); ventral
(n =9): 15 (1), 16 (2), 17 (4), 18 (2). Telson,
length:height ratio: &, 3.79-4.13 (mean =
391, n = 6); 2, 3.37-3.70 (mean 3.55, n = 5).
Telotarsus, number of ventromedian spinule
clusters (setaceous tufts): III (n = 18), 8 (n =
2), 9 (10), 10 (4), 11 (2); IV (n = 18), 10 (2), 11
(8), 12 (6), 13 (2).

DistriBUTION:  Hadruroides geckoi inhabits
the dry inter-Andean forest of the Marafién
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river valley in the Cajamarca Department of
northern Peru (fig. 1). The Maranon valley is
an important biogeographical region charac-
terized by abundant cacti (including some
columnar species), shrubs and scattered trees,
with limited riverine vegetation (fig. 3B).

EcoroGgy: All specimens were collected at
an elevation of 1140 m by UV light detection,
in semiopen areas with shrubs and cacti.

Hadruroides graceae, n. sp.
Figures 1, 4D, 14-17; table 2

TypE MATERIAL: PERU: Ancash Depart-
ment: Huarmey Province: Holotype 4,5 4,5
?, 1 juv. paratypes (MHNC), 6 4, 6 ¢, 2
subad. 4 paratypes (AMNH), 1 &, 1 ¢
paratypes (MUSA), 1 &, 1 9 paratypes
(MUSM), Huarmey, 10 km E on road to
Huambo, 10°00'52.2"S 78°01'00.2"W, 89—
157 m, 3.1.2008, R. Gutiérrez, D. Apaza, and
J.A. Ochoa.

EtrymorLoGgy: The specific name is a pa-
tronym honoring Grace Servat, a Peruvian
ornithologist from Huarmey, who made valu-
able contributions to the knowledge of the
biodiversity and conservation of the fauna in
the Peruvian Andes.

DiagNosis:  Hadruroides graceae appears
to be most closely related to H. leopardus,
based not only on their small size and similar
pigmentation pattern on the metasoma, but on
the slender pedipalp chela, compared with
other species of the genus, in which the fixed
and movable fingers of the adult male are
straight (i.e., no proximal gap is evident when
the fingers are closed); and the similar carina-
tion of sternite VII and the metasomal
segments (except for the VSM carinae of
segment [). The two species may be distin-
guished by means of the macrosetal count of
metasomal segment V. Hadruroides leopardus
possesses 12-18 ventral setae and 3-5 lateral
setae, whereas H. graceae possesses 7-8
ventral setae and 6-8 lateral setae. The
hemispermatophore is similar in the two
species but the lamina is less inclined in H.
leopardus. Both species may be further sepa-
rated by means of the dimensions of the
pedipalp chela: in H. graceae, the length:width
ratio of the chela is 5.00-5.41 (&) and 4.46—
5.12 (?), whereas in H. leopardus the ratio is
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3.93-4.54 (&) and 4.23-4.64 (%). The ventral
surface of metasomal segment IV, which is
densely granular in H. graceae (fig. 15C) and
smooth in H. leopardus, provides another
diagnostic difference between these species.
The lateral surface of metasomal segment V is
also more granular in H. graceae (figs. 15A,
16A) than in H. leopardus. In some respects,
H. graceae is similar to H. udvardyi. For
example, the chela fixed and movable fingers
of both species are straight, without a
proximal gap. However, the two species do
not occur in close geographical proximity: H.
udvardyi inhabits inter-Andean valleys above
2000 m in southern Ecuador, whereas H.
graceae inhabits the coastal desert of central
Peru. Hadruroides graceae may be separated
from H. udvardyi based on the granulation of
the metasoma and telson: the ventral surface
of the vesicle is smooth in both sexes of H.
udvardyi, but very granular in female H.
graceae; the ventral and lateral surfaces of
metasomal segment V are more densely
granular in H. graceae than in H. udvardyi;
and the ventral surface of metasomal segment
IV is smooth in H. udvardyi, but granular in
H. graceae.

DescripTion:  Based on the holotype and
paratypes. Measurements of the holotype &
and a paratype ¢ are recorded in table 2.

Color: Base color yellowish with brown
spots on carapace, tergites, metasomal seg-
ments, pedipalps, and legs. Carapace mark-
edly pigmented, especially laterally and pos-
teriorly; two oblique stripes extending from
median to anterolateral surfaces, creating two
depigmented surfaces anteriorly, divided by
narrow stripe along anteromedian longitudi-
nal sulcus; ocular tubercle darker. Tergites
each with four irregular spots, two shorter
submedian spots restricted to posterior third
of segment, two longer sublateral spots
extending from anterior to posterior margins,
including pretergites (fig. 16C), spots usually
disconnected and comprising longitudinal
bands across mesosoma; VII with similar
pattern but spots connected by reticulate
pigmentation, creating depigmented surface
medially. Sternites III-VI without spots; VII
with two lateral bands along VL carina and,
occasionally, two faint VSM spots surround-
ing insertion of setae (fig. 16D). Metasomal
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segments [-IV, dorsal surfaces with narrow
stripes along DL carinae, complete on I and
I, restricted to posterior third of III, and
usually absent on IV; lateral surfaces with
faint pigmentation; ventral surfaces (fig. 16D)
with stripes along VL carina connected to
lateral pigmentation in posterior half of
segments II-IV, additionally with some spots
surrounding insertion of setae: segment [
usually with 1+1 or 2+2 spots, II and III with
343, IV with 4+4 and some median spots
forming a narrow VM stripe. Metasomal
segment V, dorsal surface with reticulate
pigmentation in anterior half and dense
pigmentation in posterior third, near DL
margin; lateral surface with reticulation, espe-
cially in posterior third; ventral surface with
two narrow stripes along VL carinae and few
spots along VM carina, additionally with 810
spots surrounding insertion of setae, depend-
ing on number of setae, not all of which
surrounded by pigmentation (fig. 16D).
Chelicerae with reticulate pigmentation on
dorsolateral surface, at base of fixed finger
and medially on movable finger. Pedipalp
femur pigmented on anterior and posterior
margins and near articulations; patella and
chela each with irregular spots surrounding
insertion of setae, and single stripe on ventral
surface of chela and external surface of
patella.

Chelicerae: Typical of genus; surfaces
smooth; dorsal surface with two macrosetae
situated near base of fingers.

Carapace: Anterior margin with weak
median projection and six macrosetae; sur-
faces granular, especially laterally and poster-
iorly where pigmented, except for anterior
third, which is smooth; anteromedian long-
itudinal sulcus obsolete; posteromedian long-
itudinal and posterolateral sulci well devel-
oped; median ocular sulcus obsolete, bordered
with small granules; ocular tubercle well
developed.

Pedipalps: Femur with VI, DI, and DE
carinae complete, granular; VM and VE
vestigial (fig. 15F); dorsal surface smooth or
with few scattered granules; internal surface
with scattered granules; external and ventral
surfaces smooth. Patella with DI carina
comprising scattered granules; VI well devel-
oped (fig. 15E); DPP with moderately devel-
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oped spiniform granule and smaller subspini-
form granules in anterior half; VPP with small
spiniform granule; all other surfaces smooth.
Chela narrow, surfaces acarinate and smooth
(figs. 15G-I, 16F, G); fingers relatively elon-
gated and straight (i.e., no proximal gap
evident when fingers closed); movable finger,
median denticle row comprising six subrows,
each flanked by one or two internal and
external accessory denticles (fig. 16E).

Trichobothrial pattern: Typical of genus;
femur with three trichobothria, patella with
20, chela with 26; chelal trichobothrium FEt;
situated slightly distal to Ez4 (figs. 151, 16G).

Legs: Prolateral surfaces granular; retro-
lateral surfaces smooth. Leg III, femur tetra-
carinate, DE, DI, VI, and EM carinae present,
VI and EM well developed; patella, DE
carinae present in proximal two-thirds of
segment, DM in proximal half, DI in distal
third, IM comprising few granules medially,
VI well developed and complete, EM com-
plete, VM vestigial (some &). Basitarsus with
several setae. Telotarsus with 7-14 ventrome-
dian spinule clusters (setaceous tufts).

Tergites: Pretergites finely granular (&) or
smooth (2). Post-tergites I-VI finely granular,
becoming more coarsely so posteriorly; VII
coarsely granular, with four well-developed
longitudinal carinae, less developed in %.

Sternum: Subpentagonal; surface granular
(&) or smooth (?) medially, with six macro-
setae; posterolateral surfaces smooth; median
sulcus well developed.

Pectines: Pectinal tooth count: 14-16 (&),
11-13 (2).

Sternites: Sternites III-VI, surfaces matte
(&) or smooth (?); spiracles small, narrow,
elliptical, situated in posterior half of segment;
VII, granulation more developed near external
margins, VL carinae well developed, VSM
carinae absent or obsolete.

Metasoma: Segments I-1V, dorsal surfaces
granular near DL carinae, granulation pro-
nounced on segment I, less so on II and III,
absent on IV; surfaces between DL, ML, and
LIM carinae granular, becoming less so from
segments I to IV (fig. 15B); surfaces between
LIM and VL carinae sparsely granular;
ventral surfaces, segment I entirely coarsely
granular (&) or granular between VSM and
VL carinae only (%), IT and IIT finely and
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sparsely granular (4) or smooth (%), IV
densely granular across entire length of seg-
ment (fig. 15C); DL carinae complete, gran-
ular on segments I-1V; ML carinae complete,
weakly developed on segment IV (fig. 15B);
LIM carinae complete on segment I, complete
but less developed than on I (some &) or
restricted to posterior two-thirds of II, re-
stricted to posterior third of III, absent (?) or
comprising few granules in posterior half (J)
of IV; VL carinae complete on segments -1V,
more developed on I, obsolete and comprising
few granules on II and III; VSM carinae
absent on segments I[-IV (%2) or II-1V,
comprising few small granules on 1 (&).
Segment V short and broad, DL, VL, and
VM carinae complete, granular (figs. 15A, D,
16A); dorsal surface with small granules near
DL carina; lateral surfaces densely granular,
especially near VL carina (more so in %);
ventral surface densely granular; VM carina
well developed, extending entire length of
segment (fig. 15D); VSM carinae evident in
anterior third of segment, obscured by gran-
ulation in posterior two-thirds. Segment I with
two pairs of ventral setae; II and I1I each with
three pairs; IV with four pairs, the second pair
microsetae; V with 7-8 ventral setae and four
additional setae along posterior margin.

Telson: Vesicle, ventral surface smooth (&)
or granular (2), sparsely setose; aculeus
comparatively short (figs. 15A, 16B).

Hemispermatophore: Distal lamina inclined
to ventral border, apex rounded; crest more
than half lamina length (fig. 17).

Variation: Total length: &, 29.1-34.5 (mean
= 31.4,n = 10); £, 34.6-37.9 (mean = 35.9, n
= 8). Pedipalp chela, length:width ratio: &,
5.00-5.41 (mean = 5.24, n = 10); %, 4.46-5.12
(mean = 4.79, n = 8); length:height ratio: &,
4.62-4.96 (mean = 4.74, n = 10); 2, 4.37-4.70
(mean = 4.55, n = §). Pedipalp femur,
length:width ratio: &, 3.19-3.47 (mean =
332, n = 10); ¢, 2.88-3.23 (mean = 3.07, n
= 9). Pectinal tooth count: & (n = 34), 14 (n =
5), 15 (17), 16 (12); © (n = 28), 11 (1), 12 (19),
13 (8). Metasomal segment V, length:width
ratio: 4, 1.90-2.00 (mean = 1.95, n = 10); 2,
1.79-1.91 (mean = 1.85, n = 9); length:height
ratio: &, 2.04-2.26 (mean = 2.18, n = 10); 2,
2.02-2.15 (mean = 2.07, n = 9); number of
setae: dorsolateral (n = 38):3 (n = 7),4 (29), 5
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(2); lateral (n = 38): 3 (26), 4 (11), 5 (1);
ventrolateral (n = 38): 4 (1), 5 (13), 6 (20), 7
(4); ventral (n = 17): 7 (2), 8 (15). Telson,
length:height ratio: &, 2.89-3.14 (mean =
3.06,n = 10); ¢, 3.09-2.24 (mean = 3.19, n =
9). Telotarsus, number of ventromedian spi-
nule clusters (setaceous tufts): 111 (n = 30), 8 (n
=17),9(19),10 (4); IV (n = 34), 10 (5), 11 (12),
12 (13), 13 (3), 14 (1).

DisTRIBUTION:  Hadruroides graceae inha-
bits coastal desert at elevations between 89
and 157 m in the Ancash Department of
central Peru (fig. 1). The type locality of this
species occurs in the Pacific desert ecoregion
(Brack, 1986).

EcorLoGy: All specimens were collected at
night with UV light detection. The Monte
Riberefio vegetation (Ferreyra, 1983) of the
habitat in which this species occurs is character-
ized by scattered cacti, shrubs, and small trees.

Hadruroides juanchaparroi, n. sp.

Figures 2, 3C, 5A, 18, 19, 20A, B, D-F, 21;
table 2

Type MarteriaL: PERU: La Libertad
Department: Trujillo Province: Holotype &,
paratype ¢ (MHNC), 2 & paratypes
(AMNH), Cerro Campana, 07°58'08"S
79°05'59"W, 450 m, 15.xi.2004, J.C.
Chaparro, J. Nufiez and J.A. Ochoa. Ancash
Department: Santa Province: 2 & paratypes
(AMNH), 1 &4, 1 ? paratypes (MHNC),
Chimbote, Caleta Santa, 08°59'25.8"S
78°39'12.9"W, 13.5 m, 4.1.2008, R. Gutiérrez,
D. Apaza and J.A. Ochoa.

ErymoroGgy: The specific name is a pa-
tronym honoring Peruvian herpetologist, Juan
Carlos Chaparro (Universidad Nacional San
Antonio Abad, Cusco), in recognition of his
help and participation in several fieldtrips in
Peru.

DiagNosis:  Hadruroides juanchaparroi ap-
pears most closely similar to H. lunatus in the
following respects: the VSM carinae are
absent and the VL carinae obsolete on
metasomal segments I[-I1V; sternite VII is
acarinate; the EM carinae of the leg patella
are absent; the fixed finger of the pedipalp
chela of the adult male is curved, creating a
distinct proximal gap with the movable finger
when the fingers are closed; the granulation of
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Fig. 21.

Hadruroides juanchaparroi, n. sp., paratype & (MHNC), sinistral hemispermatophore. A. Ental

aspect. B. Dorsal aspect. C. Ectal aspect. D. Ventral aspect. Scale bar = 0.5 mm.

metasomal segment V and telson are similar;
and the relative dimensions of the pedipalp
chela, metasomal segment V, and telson are
similar. The two species may be distinguished
as follows: H. juanchaparroi is smaller in size,
reaching ca. 32 mm in total length (&),
compared with H. [unatus, which reaches
45 mm; the proximal gap between the pedipalp
chela fingers of the male is less pronounced in
H. juanchaparroi than in H. lunatus. There are
also some differences in pigmentation between
the two species: the dorsosubmedian spots on
the tergites are rectangular in H. [lunatus
(fig. 20C) and irregular in H. juanchaparroi
(fig. 20D); H. lunatus lacks pigmentation on
sternite VII and metasomal segment I whereas
several spots surround the insertion of setae
on these segments in H. juanchaparroi
(fig. 20E); the pigmentation pattern on the
ventral surfaces of metasomal segments II-IV
is similar in the two species, but the stripes and

spots are less evident and may be vestigial in
some adult specimens of H. lunatus. The most
important difference between the two species
is the shape of hemispermatophore, which is
slender with a small crest in H. juanchaparroi
(fig. 21A, C), but broader basally with a
relatively longer crest in H. lunatus.
DescripTioN:  Based on the holotype and
paratypes. Measurements of the holotype &
and a paratype ? are recorded in table 2.
Color: Base color yellowish, except for
pedipalp chela, metasomal segment V, and
telson, which are brownish yellow. Carapace
markedly pigmented, especially laterally,
where two oblique stripes extend from median
to anterolateral margins; ocular tubercle
darker; anteromedian longitudinal sulcus
markedly pigmented; four irregular spots
situated near posterior margin; anterior mar-
gin with band of pigmentation connecting
lateral ocelli. Tergites I-VI each with four
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irregular spots, two submedian and two
sublateral, occasionally joining weakly at
anterior margin; pretergites with two lateral
spots (fig. 20D); VII faintly pigmented later-
ally, depigmented medially. Sternites III-VI
depigmented; VII with eight small spots
surrounding insertion of setae (fig. 20E).
Metasomal segments I-IV, dorsal surfaces
faintly pigmented along DL carinae and
granulation, occasionally with two submedian
spots medially (as in holotype); lateral surfaces
pigmented in posterior half; ML and LIM
carinae pigmented; ventral surfaces with two
stripes along VL carinae, joining posteriorly to
lateral pigmentation on segments II-IV, often
also with spots surrounding insertion of setae:
usually with 242 spots on segment I, 3+3 on
segments II and III, and 4+4 or 5+5 spots on
segment IV (fig. 20E). Metasomal segment V,
dorsal and lateral surfaces markedly pigmen-
ted in posterior half; ventral surface with two
stripes along VL carinae, connected to lateral
pigmentation in posterior half, additionally
with 12-15 spots; VM carina discontinuously
pigmented medially (fig. 20E). Cheliceral
manus and fingers usually markedly pigmen-
ted, less so in specimens from Caleta Santa.
Pedipalp femur pigmented along DI and DE
carinae, and near articulations, densely so in
some specimens; internal surfaces spotted;
external surface with stripe along EM carinae.
Patella markedly spotted on dorsal, internal,
and external surfaces. Legs pigmented on
prolateral surfaces.

Chelicerae: Typical of genus; surfaces
smooth; dorsal surface with two macrosetae
situated near base of fingers.

Carapace: Anterior margin with weak med-
ian projection and 8-9 macrosetae; surfaces
coarsely granular, especially where pigmented,
except for anterior third which is smooth;
anteromedian longitudinal sulcus obsolete,
bordered by few granules posteriorly; poster-
omedian longitudinal and posterolateral sulci
well developed; median ocular sulcus obsolete;
ocular tubercle well developed.

Pedipalps: Femur with VI, DI, and DE
carinae complete, granular; VM present in
proximal half of segment; VE vestigial
(fig. 19E); dorsal surface with few scattered
granules; internal surface with prominent
granules medially; ventral surfaces smooth.

NO. 3687

Patella with DI and VI carinae complete,
granular; DPP and VPP with prominent
spiniform granules proximally (fig. 19F).
Chela robust, with relatively elongated fingers;
surfaces smooth and acarinate (fig. 19B-D);
fixed finger of adult & strongly curved and
lobed, creating distinct proximal gap with
movable finger when fingers are closed, which
is weakly developed in ©. Movable finger,
median denticle row comprising six subrows;
one or two internal and external accessory
denticles flanking subrows II and III; distal
three subrows without external accessory
denticles (fig. 20F).

Trichobothrial pattern: Typical of genus;
femur with three trichobothria, patella with
20, chela with 26; chelal trichobothrium eb
situated in line with proximal gap between
fixed and movable fingers (& ); trichobothrium
Ets situated level with Et4 (fig. 19C).

Legs: Prolateral surfaces granular; retro-
lateral surfaces smooth. Leg III, femur tetra-
carinate, DI and DE carinae obsolete, VI and
EM well developed; patella, DE carinae
comprising few granules in proximal third of
segment, DM comprising few granules proxi-
mally, DI present in distal half, IM comprising
four or five granules medially, VI comprising
few granules distally, EM absent. Telotarsus
with 8-13 ventromedian spinule clusters (se-
taceous tufts).

Tergites: Pretergites finely granular (&) or
smooth (9). Post-tergites I-VI, surfaces finely
granular, slightly more so laterally; VII
coarsely granular, with four well-developed
longitudinal carinae.

Sternum: Subpentagonal; surface granular
medially, with 6 macrosetae; posterolateral
surfaces granular; median sulcus well developed.

Pectines: Pectinal tooth count: 16-18 (&),
1111 (2).

Sternites: Sternites III-VI, surfaces smooth
(%) or becoming slightly matte laterally (J);
spiracles narrow, situated in posterior half of
segment; VII, surface smooth, acarinate, only
a few small granules evident in position of VL
carinae.

Metasoma: Segments I-1V, dorsal surfaces
coarsely granular, less so on IV; DL and ML
carinaec complete; LIM carinae complete on
segment I, restricted to posterior half of II,
and posterior third of III, absent on IV;
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surfaces between DL and ML carinae granular
on segments I-III; VL carinae obsolete,
smooth on segments I[-III, comprising few
granules on IV (fig. 19A); VSM carinae absent
on all segments. Segment V short (figs. 19A,
G, 20B); DL carinae complete; VL carinae
complete but well developed in posterior
three-quarters of segment; VM carinae com-
plete but obscured by granulation of ventral
surface; dorsal and lateral surfaces smooth.
Segment I with two pairs of ventral setae; 11
and III each with three pairs; IV with five
pairs; V with 11-15 ventral setae and 4-7
additional setae along posterior margin.

Telson: Vesicle, surfaces sparsely setose,
ventral surface sparsely granular anteriorly
(&) or densely granular (2) (figs. 19A, 20A).

Hemispermatophore: Distal lamina slender,
slightly curved, with apex rounded; crest equal
to or less than half lamina length; basal
portion slender (fig. 21).

Variation: Total length: &, 31.9-35.8 (mean
= 338, n = 7); ?, 33.6. Pedipalp chela,
length:width ratio: &, 3.29-3.70 (mean =
348, n = 7); 9, 3.49; length:height ratio: &,
3.00-3.34 (mean = 3.18, n = 7); %, 3.32.
Pedipalp femur, length:width ratio: &, 3.00-
3.33 (mean = 3.17, n = 7); ¢, 3.00. Pectinal
tooth count: 4 (n = 14), 16 (n = 3), 17 (10), 18
(1); 9, 11 (2). Metasomal segment V,
length:width ratio: &, 2.04-2.33 (mean =
2.14, n = 7); 9, 1.97; length:height ratio: &,
2.09-2.29 (mean = 2.19, n = 7); 2, 2.02;
number of setae: dorsolateral (n = 16): 5 (n =
1), 6(5),8(9),9 (1); lateral (n = 16): 5(5), 6 (8),
7 (3); ventrolateral (n = 16): 8 (9), 9 (6), 10 (1);
ventral (n = 7): 11 (3), 12 (1), 13 (1), 14 (1), 15
(1). Telson, length:height ratio: &, 3.15-3.40
(mean = 3.26, n = 6); 2, 3.06. Telotarsus,
number of ventromedian spinule clusters (se-
taceous tufts): I (n = 16), 8 (n = 1), 9 (3), 10
9), 11 (3); IV (n = 15), 11 (7), 12 (3), 13 (5).

DistriBuTioN: This species is presently
known from only two localities in northern
Peru, Cerro Campana (450 m) and Caleta
Salta (13 m), close to the coast. Both localities
occur in the Pacific desert ecoregion (Brack,
1986; fig. 2).

EcovoGy: Hadruroides juanchaparroi was
collected at night with UV light detection. At
the type locality (Cerro Campana), a typical
Lomas biotope (Péfaur, 1981) with shrub

vegetation and columnar cacti (fig. 3C), speci-
mens were observed climbing on terrestrial
bromeliads (Bromeliaceae), a behavior pre-
viously described for H. aguilari (Francke and
Soleglad, 1980). At Caleta Santa, the species
was collected in an area with shrub vegetation.

Hadruroides leopardus Pocock, 1900
(Figs. 1, 3A, 5B)

Hadruroides leopardus Pocock, 1900: 476; Maury, 1975:
16, 17, figs. 34-40; Francke, 1977: 75; Francke and
Soleglad, 1980: 12; Lourengo, 1994: 157, 1995: 74-76;
Kovarik, 1998: 135; Sissom and Fet, 2000: 412; Fet et
al., 2004: 24; Ochoa and Chaparro, 2008: 5.

Hadruroides leopardus vittatus Pocock, 1900: 477 (syno-
mymized by Maury, 1975: 16, 17).

Type  MarteriaL: PERU: Lambayeque
Department: Chiclayo Province: Holotype &,
3 paratypes, including allotype ¢ (BMNH),
Eten (06°55'33"S 79°51'57"W, 10 m), 1900,
P.O. Simons. Cajamarca  Department:
Cajamarca Province: 3 syntypes [Hadruroides
leopardus vittatus] (BMNH), Los Bafos del
Inca, near Cajamarca (07°10'32"S 78°26’
50"W, 2880 m), P.O. Simons.

NEew Recorps:  PERU: Lambayeque Depart-
ment: Chiclayo Province: Eten, 30 km S,
06°59'24"S 79°39'04"W, 50 m, 19..2008, R.
Gutiérrez and D. Apaza, 1 &, 2 2, 1 juv.
(AMNH), 2 4,1 2, 1 juv. (MHNCQ). Ferrefiafe
Province: Puchaca Alto, Incawasi, 06°22'S
79°28'W, 320 m, 20.x1.2004, J.C. Chaparro and
JA. Ochoa, 2 4,2 2 (AMNH), 1 &, 2 9
(MHNC). Lambayeque Province: between Por-
culla and intersection to Olmos, 05°56'09.6"S
79°35'55.1"W, 498 m, 17.1.2008, R. Gutiérrez, D.
Apaza, and J.A. Ochoa,2 4,5 2 (AMNH), 1 &,
4 ¢ (MHNC); EPM Anchovira, between Mo-
tupe and Jayanca, near intersection to
Salas, 06°16'02.7"S  79°44'10.7"W, 101 m,
17.1.2008, R. Gutiérrez, D. Apaza and J.A.
Ochoa, 3 4,4 ¢ (AMNH),3 4,3 ¢, 1subad. &
(MHNCO).

DiagnNosis:  Hadruroides leopardus appears
to be most closely related to H. graceae and H.
udvardyi. Hadruroides leopardus may be dis-
tinguished from H. graceae by means of the
macrosetal count of metasomal segment V.
Hadruroides leopardus possesses 12—18 ventral
setac and 3-5 lateral setae, whereas H. graceae
possesses 7-8 ventral setac and 6-8 lateral
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setae. The hemispermatophore is similar in the
two species, but the lamina is less inclined in
H. leopardus. Both species may be further
separated by means of the dimensions of the
pedipalp chela: in H. graceae, the length:width
ratio of the chela is 5.00-5.41 (&) and 4.46—
5.12 (?), whereas in H. leopardus the ratio is
3.93-4.54 (&) and 4.23-4.64 (?). The ventral
surface of metasomal segment IV, which is
densely granular in H. graceae (fig. 15C) and
smooth in H. leopardus, provides another
diagnostic difference between these species.
The lateral surface of metasomal segment V is
also more granular in H. graceae (figs. 15A,
16A) than in H. leopardus. Hadruroides
leopardus may be separated from H. udvardyi
by means of the granulation of the telson and
the carination of sternite VII, metasoma, and
pedipalps. Hadruroides udvardyi is in general
more granular than H. leopardus. The VSM
carinae comprise small granules on sternite
VII and metasomal segment I in H. udvardyi,
but are obsolete (sternite VII) or absent
(segment I) in H. leopardus. The DL carinae
of segment V are complete and granular in H.
leopardus, but granular in the anterior half of
the segment only in H. udvardyi. The vesicle is
smooth in both sexes of H. wudvardyi, but
granular in female H. leopardus. The pedipalp
patella DI carina is smooth or comprises
small, scattered granules in H. leopardus, but
complete and granular in H. udvardyi.
Additionally, the pigmentation pattern of the
carapace, tergites, and metasoma is more
pronounced, especially on metasomal segment
V and telson, in H. udvardyi.

DisTRIBUTION:  Hadruroides leopardus was
described from Puerto Eten in the coastal
desert of Lambayeque Department, northern
Peru (fig. 1). We confirm the presence of this
species at FEten and additional localities
around Chiclayo up to an elevation of 498 m
(fig. 3A). The known locality records of this
species occur in the equatorial dry forest
ecoregion (Brack, 1986), located between the
Pacific Ocean and the western slopes of the
Andes at elevations below 1300-1500 m, in
southern Ecuador and the Cajamarca,
Lambayeque, Piura, and Tumbes departments
of northern Peru. Records of H. leopardus
from Loja in Ecuador (Maury, 1975) are
probably referable to H. udvardyi (Lourengo,
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1995). Records of H. leopardus vittatus from
Banos del Inca in Cajamarca (Pocock, 1900)
are probably the result of mislabelling by P.O.
Simons, who also mistakenly labelled “Bafios™
as a locality for H. charcasus, a species that
occurs only on the western slopes of the
Andes. The specimens of H. leopardus vittatus
and H. charcasus were probably collected
along the road from Eten to Banos. Based
on data from our fieldwork in Cajamarca, H.
carinatus is the only Hadruroides species
occurring at Bafios del Inca.

EcorLogy: The vegetation in the area
inhabited by H. leopardus is characterized by
shrubs, cacti, and scattered trees, e.g., Bursera
graveolens (Kunth) Triana and Planch.
(Burseraceae), Capparis sp. (Brassicaceae),
Ceiba insignis (Kunth) Gibbs and Semir
(Malvaceae ), Loxopterigium huasango Spruce
ex Engl. (Anacardiaceae), Prosopis pallida
(Humboldt and Bonpland ex Willdenow)
Kunth (Fabaceae). Hadruroides leopardus is
sympatric with H. charcasus.

Hadruroides lunatus (L. Koch, 1867)
Figures 2, 3G, 5C, 20C

Telegonus lunatus L. Koch, 1867: 235-237.

Hadrurus parvulus Karsch, 1879: 135 (synonymized by
Kraepelin, 1894: 207; confirmed by Armas, 1984: 1);
Moritz and Fischer, 1980: 322.

Hadrurus robustus Boeris, 1889: 125, 126 (synonymized by
Kraepelin, 1894: 207).

Hadruroides lunatus: Kraepelin, 1894: 207 (part), 1899:
188 (part); Pocock, 1900: 474; Kraepelin, 1901: 274
(part?); Chamberlin, 1920: 35 (part); Banks, 1924: 95;
Mello-Leitao, 1942: 130, 1945: 120 (part); Weidner,
1959: 103; Biicherl, 1964: 61; Cekalovic, 1966: 3;
Aguilar, 1968: 166, 167, 169, 171, figs. 1, 2, 5,
6A, 6D; Biicherl, 1969: 768; Aguilar and Meneses,
1970: 2, 4; Biicherl, 1971: 328; Vachon, 1974, fig. 16(5);
Maury, 1975: 1315, figs. 11-22, 46, 47; Aguilar, 1977:
91, fig. 4; Aguilar and Turkowsky, 1977: 83; Francke,
1977: 75; Francke and Soleglad, 1980: 7, 1981: 238, 244,
figs. 27-29; Armas, 1984: 1; Florez, 1990: 124;
Lourengo, 1994: 157, 1995: 74, 1997a: 601; Kovafik,
1998: 135; Sissom and Fet, 2000: 412; Lourengo and
Dastych, 2001: 56 (part); Escobar et al., 2002: 4,
2003: 89; Iannacone, 2003: 86; Teruel, 2003: 237; Fet
et al., 2004: 24; Ochoa, 2005: 53; Ochoa and Chaparro,
2008: 5.

Hadruroides parvulus: Williams, 1970: 31.

Hadruroides robustus: Williams, 1970: 31.

TypE MATERIAL: Holotype 9 [Telegonus
lunatus] (ZMH), “South America.” Seven
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syntypes [Hadrurus parvulus] (ZMB 3059),
four syntypes (ZMB 3013) [lost], “India
occid.”  Syntypes [Hadrurus  robustus]
(MCSNG?), PERU: Lima.

New Recorps: PERU: Lima Department:
Cariete Province: Quebrada Chillca, 7 km E
Santa Maria (12°28'S 76°42'W, 100 m),
28.v.1969, O.F. Francke, 1 &, 7 %, 15 juv.
(AMNH). Huaral Province: Lomas Iguanil
(11°28'S  77°09'W, 330 m), wiii.1975, P.
Aguilar, 2 &, 4 2, 1 juv. (AMNH); Lomas
Lachay, 11°21'34"S 77°22'06"W, 380 m,
11.x11.2008, L. Nizama, E. Carrillo and J.A.
Ochoa, 6 &, 4 £ (AMNH), 7 &, 4 °
(MHNC); Huayopampa (11°21'05"S 76°49’
21"W, 1950 m), 29.vii.1985, E. Perez, 1 ¢
(MUSM). Huarochiri Province: Songos, 62 km
from Chosica on road to La Oroya (11°54'S
76°30'W, 1600 m), 14.x1.2004, J.C. Chaparro
and J.A. Ochoa, 2 &, 2 2 (MHNCQ). Lima
Province: Isla  Pachacamac (12°18'07"S
76°54'08"W), 20.iv.1973, M. Ortiz and P.
Aguilar, 1 2 (AMNH); Chosica, El Bosque
(11°56'34"S 76°42"11"W, 830 m), 28.ix.1972,
A. Esquerre, 1 &, 1 ¢ (AMNH); Cieneguilla,
6 km W (12°05'S 76°50'W), ca. 400 m,
30.xii.1975, O.F. Francke, 4 &, 13 2, 17 juv.
(AMNH); Cieneguilla (12°05'07"S 76°46’
16"W, 380 m), vi.1986, A. Tejada, 2 &, 3 2
(MUSM); CIP, La Molina (12°04'52"S
76°56'13"W, 254 m), 8.vi.1983, F.D. Bennett,
1 ® (AMNH); Lima, 31 km on road to Canta,
ca. 400 m, O.F. Francke, 1 ¢ (AMNH); Lima,
89 km on road to Canta, 1800 m, 8.i.1976,
O.F. Francke, 2 &, 10 2, 32 juv. (AMNH);
Jesus Maria (12°04'26"S 77°02'08"W, 119 m),
15.ii.1986, L. Sarmiento, 1 4 (MUSM), 18.xii.
1989, M. Medina, 1 & (MUSM); Lomas
Atocongo (ca. 12°08'S 76°55'W, 730 m),
9.ix.1983, L. Romero, 1 &, 2 juv. (MUSM);
Lomas San Bartolo (ca. 12°22'S 76°42'W,
530 m), 23.xi.1954, 1 juv. (MUSM); Pantanos
de Villa (12°13'04"S 76°59'15"W, 2 m),
21.viii.1994, D. Silva and J. Duarez, 1 &
(MUSM), 25.viii.1994, S. Cordova, D. Flo-
rindez, M. Samané and J. Duarez, 1 &
(MUSM). Oyon Province: Churin (10°48'39"S
76°51'58"W, 2290 m), 1.ix.1969, O.F.
Francke, 2 2, 7 juv. (AMNH).

Diagnosis:  Hadruroides lunatus appears to
be most closely related to H. aguilari, H.
Jjuanchaparroi, and H. tishqu, based on the
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similar carination of sternite VII and metaso-
mal segments I-1V. Hadruroides lunatus may
be distinguished from these species by means
of the pigmentation pattern of the tergites and
metasomal segments, the ventral carinae of
metasomal segment V, the granulation of the
ventral surface of the telson, the dimensions of
the pedipalp chela, and the shape of the
hemispermatophore. Haduroides lunatus may
be separated from H. aguilari as follows:
the pedipalp chela fixed finger of the adult
male is curved, creating a distinct proximal
gap with the movable finger when the fingers
are closed, in H. lunatus, whereas the fixed
and movable fingers of the adult male are
straight, such that no proximal gap is evident
when the fingers are closed, in H. aguilari;
metasomal segment II is as wide as long, and
V (&) is approximately twice as long as wide
in H. lunatus, whereas segment II is longer
than wide and V (&) is approximately three
times longer than wide in H. aguilari.
Hadruroides lunatus may be distinguished
from H. juanchaparroi by means of its larger
size: H. lunatus reaches ca. 45 mm in total
length, compared with H. juanchaparroi,
which reaches ca. 32 mm in total length.
Hadruroides lunatus may also be differentiated
from H. juanchaparroi and H. tishqu based on
pigmentation pattern: the dorsosubmedian
spots on the tergites are rectangular in H.
lunatus (fig. 20C), irregular in H. juanchapar-
roi (fig. 20D) and faint to absent in H. tishqu
(fig. 24B); H. lunatus lacks pigmentation on
sternite VII and metasomal segment I whereas
several spots surround the insertion of setae
on these segments in H. juanchaparroi
(fig. 20E); the pigmentation pattern on the
ventral surfaces of metasomal segments II-IV
is well developed in H. lunatus, but absent in
H. tishqu. Furthermore, the ventral surface of
the telson is granular in the female H. lunatus,
but smooth in both sexes of H. tishqu
(fig. 23A, C). The pedipalp chela is more
slender in H. lunatus than in H. tishqu: the
length:width ratio (&) is 3.44-3.54 in H.
lunatus and 2.98-3.34 in H. tishqu. The shape
of hemispermatophore provides additional
diagnostic features: the lamina and basal
portion are broader basally with a relatively
longer crest in H. [unatus than in H.
Juanchaparroi (fig. 21A, C).
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DistriBuTioN: The type locality of H.
parvulus is obviously erroneous (Armas,
1984). Hadruroides lunatus has been reported
to occur in Chile, Colombia, Ecuador, Peru,
and Venezuela (Mello-Leitdo, 1945; Esquivel
de Verde, 1968; Cekalovic, 1983; Maury, 1975;
Sissom and Fet, 2000; Ochoa, 2005). The
records for Colombia and Venezuela (Mello-
Leitao, 1945; Florez, 1990; Esquivel de Verde,
1968) are also erroneous and no subsequent
authors included this species in the scorpion
fauna of these countries (Florez, 1990;
Lourengo, 1997b; Gonzalez-Sponga, 1984,
1996; Rojas-Runjaic and De Sousa, 2007).
Records from northern Chile and Ecuador
(Cekalovic, 1983; Sissom and Fet, 2000)
are probably misidentifications of other
Hadruroides species. In the present contribution,
we can confirm the presence of this species only
in the Lima Department of central Peru and Isla
Pachacamac (fig. 2). Other records from north-
ern Peru must be confirmed in the future.
Records from Tacna and Arequipa in southern
Peru (Ochoa, 2005) correspond to new species,
the descriptions of which are in preparation by
the authors (fig. 2).

EcovoGy: Hadruroides lunatus inhabits
rocky areas and Lomas formations in the
coastal Pacific Desert (Aguilar, 1968; Aguilar
and Meneses, 1970; fig. 3G).

Hadruroides mauryi
Francke and Soleglad, 1980

Figure 2

Hadruroides mauryi Francke and Soleglad, 1980: 8-12,
figs. 2, 21-38 (part); Kovarik, 1998: 135; Sissom and
Fet, 2000: 413 (part); Fet et al., 2004: 24; Ochoa, 2005:
53, 58, fig. 3, table 2; Ochoa and Chaparro, 2008: 5, 6,
10.

TypE MATERIAL: PERU: Cusco Depart-
ment: Paruro Province: Holotype &, 1 juv. &
paratype (AMNH), Paruro (13°45'S 71°51'W,
3000 m), 28.x.1966, A. Guerra.

NEew Recorps: PERU: Cusco Department:
Calca Province: Hacienda Urco (13°19'34"S
71°58'59"W, 2937 m), 15.x.1939, K.P.
Schmidt, 1 ex. (FMNH); near Calca
(13°18'74"S 71°56'48"W, 3054 m), 25.ii.1995,
R. Paredes, 3 ¢ (MHNC). Urubamba Province:
Aguanmarka (13°17'16”S 72°07'30"W, 3060 m),
13.1.1993, J. Achicahuala and J.A. Ochoa, 1 &,
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2 juv. (MHNC); between Ollantaytambo and
Pallata (13°14'S 72°13'W, 3000-3100 m),
19.x1.1994, O. Ochoa M. and J.A. Ochoa, 3
£, 1 juv. (MHNC), 14.1.2002, J.A. Ochoa, 1 %,
I juv. (MHNC); Ollantaytambo (13°15'38"S
72°15'56"W, 2830 m), 29.iv.1915, O.F. Cook, 1
¢ (USNM), 15xii.1979, O. Ochoa M., 4 ?
(MHNC), 19..1995, A. Cusipaucar, 1 ¢
(MHNC); Yucay (13°18'43"S 72°04'88"W,
2970 m), 20.vi.1994, C. Aragon, 1 ¢ (MHNC).

DiagNosis:  Hadruroides mauryi appears to
be most closely related to H. bustamantei, with
which it was previously confused. The two
species are similar in hemispermatophore
dimensions; pectinal tooth count; carination
of sternite VII and metasomal segments; and
curvature of the pedipalp chela fixed finger of
the adult male, which creates a well developed
proximal gap with the movable finger when
the fingers are closed, that is also present but
less developed in females. The two species may
be distinguished based on the dimensions of
the male pedipalp chela and the pigmentation
pattern of the tergites and legs. The
length:width ratio of the chela (&) varies from
3.09-3.36 in H. bustamantei and from 2.7-2.8
in H. mauryi. Tergites I-1V display pairs of
dorsosubmedian and dorsolateral spots, form-
ing four distinct stripes along the mesosoma in
H. bustamantei, whereas only faint spots are
evident along the posterior margin of each
tergite in H. mauryi. Additionally, several
spots are evident on the prolateral side of legs
-1V in H. bustamantei, whereas the legs of H.
mauryi are depigmented.

DistriBuTiON:  Although the type series of
H. mauryi comprises specimens from the
Ayacucho, Cusco, and Huancavelica depart-
ments, the paratypes from Ayacucho and
Huancavelica are not conspecific with the
holotype from Paruro (Cusco Department),
but are instead referable to H. bustamantei
(Ochoa and Chaparro, 2008). Based on data
gathered during the course of this study, we
confirm that H. mauryi is endemic to the
Cusco Department (fig. 2), where it occurs in
inter-Andean valleys from 2830-3100 m.

EcoLoGy: Hadruroides mauryi is endemic
to the Queswa biogeographical region
(Ceballos Bendezu, 1976; Ochoa, 2005), the
vegetation of which is characterized by abun-
dant cacti, shrubs, and small trees including
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Alnus acuminata Kunth (Betulaceae), Cedrela
lilloi C. DC. (Meliaceae), Escallonia resinosa
(Ruiz and Pav.) Pers. (Escalloniaceae),
Schinus sp. (Anacardiaceae) (Marin Moreno,
1961). Hadruroides mauryi has been collected
under stones and is syntopic with the bo-
thriurid, Brachistosternus andinus Chamberlin,
1916, and the buthid, Tityus footei
Chamberlin, 1916.

Hadyruroides tishqu, n. sp.
Figures 1, 3E, SE, 22-25; table 2

Type MATERIAL: PERU: Ancash Depart-
ment: Santa Province: Holotype &, 1 &, 2
subad. &, 2 subad. %, 1 juv. paratypes
(MHNC), 1 &, 1 subad. &, 1 subad. ?, 2
juv. paratypes (AMNH), Isla Santa, 09°09’
20"S  78°39'50"W, 10-25 m, 4.i.2008, R.
Gutiérrez, D. Apaza and J.A. Ochoa; 1 &, 3
? paratypes (AMNH), same locality, xi-
xii.2004, A. Catennazzi; 1 &, 1 subad. 9
paratypes (MHNC), Caleta Santa (Northern
Chimbote), 08°59'25.8"S 78°39'12.9"W, 13.5
m, 4.1.2008, R. Gutiérrez, D. Apaza, and J.A.
Ochoa.

EtrymoLoGgy: The specific name is a noun
in apposition, taken from the Quechua word
tishqu, meaning “island,” and refers to the
occurrence of this species on Isla Santa.

DiagNosis:  Hadruroides tishqu may be
distinguished from other species of the genus
by means of the reduced VM and VL carinae
on metasomal segment V, which comprise
small granules and are present only in the
posterior two-thirds of the segment (fig. 23B).
These carinae are complete and generally
comprise strong granules in other species of
the genus (figs. 8F, 15D, 19G, 27D). The
shape of the lamina of the hemispermatophore
provides additional diagnostic characters. For
example, the distal portion is strongly curved
along the ventral border in H. tishqu (fig. 25A,
C), as in H. carinatus and H. geckoi; however,
the apex is acuminate in H. geckoi (fig. 13A)
and rounded in H. carinatus and H. tishqu
(fig. 25A). Hadruroides tishqu is similar to H.
Juanchaparroi and H. lunatus in the following
respects: sternite VII and metasomal segments
I-IV without VSM carinae; pedipalp chela
robust, fixed finger of male strongly curved,
creating a distinct proximal gap with movable
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finger when the fingers are closed. The
pedipalp chela is slightly more robust in H.
tishqu than in the other two species: the
length:width ratio (&) is 2.98-3.34 in H.
tishqu, 3.29-3.70 in H. juanchaparroi and
3.44-3.54 in H. lunatus. The three species
may also be distinguished based on the
pigmentation pattern: pigmentation is absent
on the metasomal segments, and limited to
faint spots on the carapace and tergites of H.
tishqu (fig. 24D), but well developed on the
tergites and metasomal segments of H. juan-
chaparroi and H. [lunatus (fig. 20C-E).
Furthermore, the ventral surface of the telson
is smooth in both sexes of H. tishqu (fig. 23A,
C), but granular in the female H. juanchapar-
roi, H. lunatus and most other species of the
genus (fig. 20A).

DescripTioN: Based on the holotype
and paratypes. Measurements of the holo-
type & and a paratype 9 are recorded in
table 2.

Color: Base color yellowish in most speci-
mens and especially juveniles, but some adults
slightly orange on carapace, tergites, and
pedipalps. Pigmentation absent in several
specimens, except for very faint spots in some
adults and juveniles. Carapace with some
pigmentation laterally; ocular tubercle slightly
darker. Tergites I-VI each with four irregular
spots, two submedian spots in posterior half,
and two larger sublateral spots; pretergites
depigmented (fig. 24B); VII with faint lines of
pigmentation along carinae. Sternites depig-
mented. Metasomal segments depigmented,
except in some juveniles where faint pigmenta-
tion is evident along VL carinae and sur-
rounding insertion of ventral setae on meta-
somal segment V. Chelicerae faintly pigmen-
ted at base of fingers. Pedipalp femur depig-
mented; patella pigmented along DE margin,
external surface occasionally spotted; chela
depigmented. Legs sparsely spotted on pro-
lateral surfaces.

Chelicerae: Typical of the genus; surfaces
smooth; dorsal surface with two macrosetae
situated near base of fingers.

Carapace: Anterior margin with weak med-
ian projection and eight macrosetae; surfaces
coarsely granular, especially laterally and
posterolaterally, anterior third finely granular
(&) or with smooth areas (?); anteromedian
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Fig. 22. Hadruroides tishqu, n. sp., habitus. A, B. Paratype 4 (AMNH). C, D. Subadult ¢ paratype
(MHNC). A, C. Dorsal aspect. B, D. Ventral aspect. Scale bars = 1 cm.
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Fig. 23.  Hadruroides tishqu, n. sp., diagnostic characters. A. Paratype ¢ (AMNH), telson, lateral aspect.
B-H. Holotype & (MHNC). B. Metasomal segment V, ventral aspect. C. Metasomal segment V and telson,
lateral aspect. D. Dextral pedipalp femur, dorsal aspect. E. Dextral pedipalp patella, dorsal aspect. F.
Dextral pedipalp chela, ventrointernal aspect. G. Dextral pedipalp chela, external aspect. H. Metasomal
segment IV, lateral aspect. Scale bars = 1 mm.
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Fig. 24. Hadruroides tishqu, n. sp., diagnostic characters. A. Subadult ¢ paratype (MHNC), dextral
pedipalp chela, movable finger, dorsal aspect showing dentition. B. Paratype 4 (MHNC), tergite IV, dorsal
aspect showing pigmentation pattern. C. Paratype ¥ (AMNH), dextral pedipalp chela, external aspect. D.
Holotype & (MHNC). Dextral pedipalp chela, ventral aspect. E. Paratype ¢ (AMNH), dextral pedipalp

chela, ventral aspect. Scale bars = 1 mm.

longitudinal sulcus obsolete; posteromedian
longitudinal and posterolateral sulci well
developed; median ocular sulcus obsolete;
ocular tubercle well developed.

Pedipalps: Femur with VI, DI, and DE
carinae complete, granular; VM and VE
vestigial (fig. 23D); dorsal surfaces smooth,
internal surface with prominent granules in
proximal half, ventral surfaces with few small
granules proximally. Patella with DI and VI
carinac complete, granular; DE and VE
vestigial, smooth; DPP and VPP with promi-
nent spiniform granules (fig. 23E). Chela
robust; surfaces smooth; dorsomarginal carina
vestigial, restricted to base of chela (figs. 23F,
G, 24C-E); chela fixed finger curved, creating
a distinct (d) or weakly developed (9)

proximal gap with movable finger when the
fingers are closed; movable finger, median
denticle row comprising six subrows, 1-3
internal and external accessory denticles
flanking subrows II and III, distal three
subrows without external accessory denticles
(fig. 24A).

Trichobothrial pattern: Typical of genus;
femur with three trichobothria, patella with
20, chela with 26; chelal trichobothrium eb
situated slightly distal to proximal gap be-
tween fixed and movable fingers (&); tricho-
bothrium Ets situated slightly distal to Ety4
(figs. 23G, 24C).

Legs: Prolateral surfaces granular; retro-
lateral surfaces smooth. Leg III, femur tetra-
carinate, VI and EM carinae well developed;



2010 OCHOA AND PRENDINI: HADRUROIDES POCOCK, 1893 47

Fig. 25.

Hadruroides tishqu, n. sp., paratype 4 (MHNC), sinistral hemispermatophore. A. Ental aspect.

B. Dorsal aspect. C. Ectal aspect. D. Ventral aspect. Scale bar = 0.5 mm.

patella DE carinae comprising few small
granules in proximal half of segment, DI
present in distal half, VI comprising few
granules distally, EM obsolete. Telotarsus
with 8-13 ventromedian spinule clusters (se-
taceous tufts).

Tergites: Pretergites finely granular (&) or
smooth (%). Post-tergites I-VI, surfaces finely
granular, becoming more coarsely granular
laterally and posteriorly, but weaker in ¢ and
absent in juvenile; VII coarsely granular, with
four well-developed longitudinal carinae.

Sternum: Subpentagonal; surface granular
medially, with six macrosetae; posterolateral
surfaces granular; median sulcus well devel-
oped.

Pectines: Pectinal tooth count: 16-18 (&),
13-14 (2).

Sternites: Sternites I1I-VI, surfaces slightly
matte (4) or smooth (9); spiracles narrow,

situated in posterior half of segment; VII,
surface smooth, acarinate, only a few small
granules evident in position of VL carinae.
Metasoma: Segments I-1V, dorsal surfaces
with scattered granules medially; DL carinae
complete; ML carinae complete on segments
I-1II, obsolete on IV, comprising only few
small granules posteriorly; LIM carinae com-
plete on segment I, present in posterior half of
I, and posterior third of III, absent on IV;
surfaces between DL and ML carinae granular
on segments I-III; VL carinae obsolete,
smooth on segments -1V (fig. 23H); VSM
carinae absent on all segments. Segment V,
DL carinae complete, comprising low granules
(fig. 23C); VL and VM carinae present in
posterior two-thirds of segment, obsolete in
anterior third (fig. 23B); VL carinae occasion-
ally complete but granules coarser in posterior
two-thirds; VSM carinae comprising sparse
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granules in posterior half of segment; dorsal
and lateral surfaces smooth. Segment I with
two pairs of ventral setae; I1 and III each with
three pairs; IV with five pairs, some specimens
with additional setae along posteromedian
margin of I-1V; V with 10-15 ventral setae
and 4-7 additional sctae along posterior
margin.

Telson: Vesicle, surfaces sparsely setose,
mostly smooth; ventral surface with scattered
granules anteriorly (fig. 23A, C).

Hemispermatophore: Distal lamina strongly
curved to ventral border in distal half; apex
rounded; crest less than half lamina length
(fig. 25).

Variation: Total length: &, 45.3-50.9 (mean
=48.1,n = 4); 2, 49.1-57.9 (mean = 53.1, n
= 3). Pedipalp chela, length:width ratio: &,
2.98-3.34 (mean = 3.21, n = 4); %, 3.39-3.69
(mean = 3.52, n = 3); length:height ratio: &,
2.73-3.06 (mean = 2.92, n = 4); %, 3.03-3.21
(mean = 3.21, n = 3). Pedipalp femur,
length:width ratio: &, 3.20-3.35 (mean =
329, n=4); ¥,3.23-3.38 (mean = 332, n =
3). Pectinal tooth count: & (n = 12), 16 (n =
D, 17 (7), 18 (4); 2 (n = 14), 13 (11), 14 (3).
Metasomal segment V, length:width ratio: &,
2.25-2.59 (mean = 2.43, n = 4); ¥, 2.28-2.55
(mean = 2.45, n = 3); length:height ratio: &,
2.48-2.78 (mean = 2.62, n = 4); ?, 2.28-2.8
(mean = 2.56, n = 3); number of setae:
dorsolateral (n = 26): 7 (n = 5), 8 (11), 9 (10);
lateral (n = 206): 5 (6), 6 (16), 7 (4);
ventrolateral (n = 26): 7 (2), 8 (21), 9 (1), 10
(2); ventral (n = 13): 10 (1), 11 (2), 12 (3), 13
(2), 14 (3), 15 (2). Telson, length:height ratio:
&, 3.09-3.26 (mean = 3.17, n = 4); 2, 3.33—
3.41 (mean = 3.37, n = 3). Telotarsus, number
of ventromedian spinule clusters (setaceous
tufts): III (n = 24), 8 (n = 3), 9 (9), 10 (9), 11
(2), 12 (1); IV (n = 22),9 (3), 10 (7), 11 (7), 12
4), 13 (1).

DistriBuTioN:  (fig. 1). This species is pre-
sently known from two localities: Isla Santa
situated 5 km from the mainland, near
Chimbote (fig. 3E), and Caleta Santa on the
coastal mainland (fig. 1). Both localities occur
in the Pacific desert ecoregion (Brack, 1986).

EcoroGgy: The type locality is a rocky
island (142.42 ha), bordered with cliffs on all
sides (fig. 3E), and mostly covered by the nests
and guano of many seabirds. Specimens of H.
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tishqu were collected at night with UV light
detection in rocky areas, as well as under
stones and bird nests during the day.

Hadruroides vichayitos, n. sp.
Figures 1, 3F, 5D, 12G, 20H, 26-28; table 2

Type MaATErIAL: PERU: Piura Depart-
ment: Talara Province: Holotype &, 2 &, 1
¢ paratypes (MHNC), 2 &, 1 ? paratypes
(AMNH), Playa Vichayitos, 5 km N Los
Organos, near Mancora, 04°0829"W
81°05'30"W, 20-28 m, 24.xi.2004, J.C.
Chaparro and J.A. Ochoa.

EtrymoLoGgy: The specific name is a noun
in apposition taken from the type locality.

DiagNosis:  Hadruroides vichayitos may be
distinguished from other species of the genus
by means of the pigmentation pattern. This
species is almost completely depigmented,
except for very small, faint spots on the
carapace and tergites (fig. 12G). It may be
related to H. carinatus, H. chinchaysuyu, and
H. geckoi based on the similar development of
the ventral carinae on sternite VII and the
metasomal segments in these species. It differs
from them based on the weaker lobe on the
fixed finger on the pedipalp chela of the adult
male and smaller proximal gap created when
the fixed and movable fingers are closed
(fig. 27H). The proximal gap is well developed
in H. geckoi (fig. 11H) and H. carinatus and,
although not as pronounced as in H. chinch-
aysuyu, is always more so than in H. vichayitos
(figs. 8C, 27H). Hadruroides vichayitos differs
further from H. geckoi in the following
respects: lower count of accessory denticles
on the pedipalp chela fingers (fig. 20G, H);
shorter metasomal segments: the length:width
ratio of segment V is 1.91-2.26 in H.
vichayitos, compared with 2.40-2.89 in H.
geckoi; less granular metasomal segment V
(figs. 11B, 27D); patella DI carina comprising
only a few distal granules (fig. 27E), compared
with H. geckoi, in which it is complete and
granular (fig. 11C); deeper telson. Hadruroides
vichayitos may be further distinguished from
H. carinatus by means of the less-developed
VSM carinae on sternite VII. Additional
characters separating H. vichayitos from H.
carinatus, H. chinchaysuyu, and H. geckoi, are
as follows: the VSM carinae are present on
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Fig. 26.
A, C. Dorsal aspect. B, D. Ventral aspect. Scale bars = 1 cm.

metasomal segments [-111 in H. carinatus and
H. chinchaysuyu, but obsolete on segment I
and absent on segments II and III in A
vichayitos; the lamina of the hemispermato-
phore is strongly curved in H. carinatus and
H. geckoi, but shorter and slightly curved in

Hadruroides vichayitos, n. sp., habitus. A, B. Paratype & (AMNH). C, D. Paratype ¢ (AMNH).

H. vichayitos; the apex of the lamina is
acuminate in H. chinchaysuyu and H. geckoi,
but rounded in H. vichayitos.

DescripTioN: Based on the holotype and
paratypes. Measurements of the holotype &
and a paratype 9 are recorded in table 2.
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Fig. 27. Hadruroides vichayitos, n. sp., holotype & (MHNC). A. Telson, lateral aspect. B. Metasomal
segments IV and V, lateral aspect. C. Sternite VII, ventral aspect. D. Metasomal segment V, ventral aspect.
E. Dextral pedipalp patella, dorsal aspect. F. Dextral pedipalp femur, dorsal aspect. G. Dextral pedipalp
chela, ventrointernal aspect. H. Dextral pedipalp chela, external aspect. Scale bars = 1 mm.
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Fig. 28.

D g

Hadruroides vichayitos, n. sp., paratype & (MHNC), dextral hemispermatophore. A. Ental

aspect. B. Dorsal aspect. C. Ectal aspect. D. Ventral aspect. Scale bar = 0.5 mm.

Color: Base color yellowish with small, faint
spots. Carapace faintly spotted laterally and
posterolaterally; ocular tubercle blackish.
Tergites I-VI with six small, faint spots, four
situated near posterior margin, and two situ-
ated on anterior margin; VII with faint spots
along carinae only (fig. 12G). Metasomal
segments depigmented dorsally; ventral sur-
faces occasionally with very faint pigmentation
along anterior third of VL carinae; other
surfaces depigmented. Sternites, chelicerae,
pedipalps, and legs depigmented.

Chelicerae: Typical of genus; surfaces
smooth; dorsal surface with two macrosetae
situated near base of fingers.

Carapace: Anterior margin with weak med-
ian projection and eight macrosetae; surfaces
granular, densely so laterally, except for
anterior third which is smooth; anteromedian
longitudinal sulcus obsolete, with few fine
granules bordering posterior half; posterome-
dian longitudinal sulcus obsolete in anterior
half, becoming more developed in posterior

half; posterolateral sulci well developed; med-
ian ocular sulcus obsolete; ocular tubercle well
developed.

Pedipalps: Femur with VI, DI, and DE
carinac complete, granular; VM vestigial;
dorsal surface with few scattered granules
(fig. 27F); internal surface with few granules
medially; ventral surface smooth. Patella with
DI carinae complete but obsolete, comprising
only three or four granules distally; DPP and
VPP with prominent spiniform granules; VI
carinae complete, granular (fig. 27E); all other
surfaces smooth. Chela robust; fingers rela-
tively elongated; fixed finger lobed and weakly
curved, creating shallow proximal gap with
movable finger when fingers closed (fig. 27G,
H); movable finger, median denticle row
comprising six subrows, internal and external
accessory denticles flanking first subrow only,
subrows II-VI without external accessory
denticles (fig. 20H).

Trichobothrial pattern: Typical of genus;
femur with three trichobothria, patella with
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20, chela with 26; chelal trichobothium dst
situated slightly distal to est (absent in two
specimens); chelal trichobothrium eb situated
slightly distal to proximal gap between fixed
and movable fingers (fig. 27H).

Legs: Prolateral surfaces granular; retro-
lateral surfaces smooth and markedly setose
on patella, tibia, and tarsus. Leg III, femur
tetracarinate with DI, DE, VI, and EM
carinae complete, VI and EM more strongly
developed; patella, dorsal surface with few fine
granules medially, DM carinae present in
proximal half of segment, DI comprising few
small granules in distal third, IM and VI well
developed, DE restricted to proximal two-
thirds of segment, EM complete. Telotarsus
with 7-11 ventromedian spinule clusters (se-
taceous tufts).

Tergites: Pretergites smooth. Post-tergites
I-VI, surfaces finely granular, becoming more
coarsely granular laterally and posteriorly; VII
coarsely granular, with four well-developed
longitudinal carinae.

Sternum: Subpentagonal; surface granular
medially, with six macrosetae; posterolateral
surfaces granular; median sulcus well developed.

Pectines: Pectinal tooth count: 17-19 (&),
15-17 (2).

Sternites: Sternites III-VI, surfaces finely
granular (4) or smooth (2); spiracles narrow,
situated in posterior half of segment; VII,
surface granular, VL carinae well developed,
VSM present but obsolete (fig. 27C).

Metasoma: Segments I-1V, DL and ML
carinae complete, granular on segments I-1I1,
with posterior granule slightly larger; dorsal
surface and surfaces between DL and ML
carinae granular near DL carinae, more so on
segment I, granulation decreasing towards
segment IV; LIM carinae well developed on
segment I, present in posterior half of II and
I11, but less granular on III, absent or obsolete
on IV (fig. 27B); surfaces between ML and
LIM carinae granular on segment I, sparsely
granular on II and III, smooth on IV; VL
carinae complete, granular on segment I,
obsolete, comprising and three or four small
granules posteriorly on II-IV; surfaces be-
tween LIM and VL carinae finely granular on
segment I, all other segments smooth; VSM
carinae obsolete on segment I, absent on II-
IV. Segment V, dorsal surface finely granular;
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DL carinae complete, granular medially;
lateral surfaces with scattered granulation;
VL and VM carinae complete, granular;
VSM carinae present in anterior third of
segment only, posterior two-thirds obscured
by granulation of ventral surface (fig. 27B, D).
Segment I with two pairs of ventral setae; II
and III each with three pairs, occasionally
with additional setae along posteromedian
margin of III; IV with five pairs and addi-
tional setae along posteromedian margin; V
with 16-18 ventral setae and 5-6 additional
setae along posterior margin.

Telson: Vesicle, surfaces sparsely setose,
ventral surface sparsely granular anteriorly,
smooth (&) or densely granular (?) poster-
iorly; aculeus short (fig. 27A).

Hemispermatophore: Distal lamina short,
slightly curved in distal half; crest more than
half lamina length; basal portion more than
twice lamina length (fig. 28).

Variation: Total length: &', 34.4-43.7 (mean
= 40.5,n = 5); 2, 40.3-40.8 (n = 2). Pedipalp
chela, length:width ratio: &, 3.68—4.00 (mean
=381, n=275); ¥, 4.11-4.38 (mean = 4.25, n
= 2); length:height ratio: &, 3.42-3.67 (mean
=354, n = 5); ¥, 3.90-3.95 (mean = 3.92, n
= 2). Pedipalp femur, length:width ratio: &,
3.16-3.31 (mean = 3.21, n = 5); 2, 3.10-3.22
(mean = 3.16, n = 2). Pectinal tooth count: &
(n=10),17(n = 1), 18 (6), 19 (3); 2 (n = 4),
15(n =1),16 (1), 17 (2). Metasomal segment
V, length:width ratio: &, 1.91-2.26 (mean =
2.15, n =5); ¢,2.07-2.14 (mean = 2.11, n =
2); length:height ratio: &, 2.10-2.44 (mean =
230, n = 5); ¢, 2.14-2.22 (mean = 2.18, n =
2); number of setae: dorsolateral (n = 12): 5 (n
=2),6(5),7(3), 8 (2); lateral (n = 12): 6 (7), 7
(4), 8 (1); ventrolateral (n = 12): 6 (1), 7 (1), 8
(3), 9 (3), 10 (4); ventral (n = 6): 15 (1), 16 (1),
17 (2), 18 (2). Telson, length:height ratio: &,
2.92-3.14 (mean = 3.04, n = 5); %, 3.14-3.19
(mean = 3.16, n = 2). Telotarsus, number of
ventromedian spinule clusters (setaceous
tufts): 11T (n = 12), 7 (n = 1), 8 (4), 9 (6), 10
(1); IV.(n = 9), 9 (2), 10 (4), 11 (5).

DistriButioN:  This species in known only
from the type locality, an area representing the
last remnant of Pacific Desert in northern
Peru (fig. 1).

EcoroGy: All specimens were collected at
night with UV light detection, under shrubs



2010

near a sand dune formation, surrounded by
equatorial dry forest (fig. 3F).
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