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Abstract

In the present contribution, we redescribe the scorpion species Centruroides noxius Hoffmann, 1932, highly toxic and endemic to western Mexico
(state of Nayarit). Its diagnosis is updated according to the modern standards for the genus, and enhanced with  a photographic complement that
depicts its main diagnostic characters. A  new closely related species is also described from the same state, and some comments on the taxonomy
and distribution of both taxa are given.
All  Rights Reserved ©  2015 Universidad Nacional Autónoma de México, Instituto de Biología. This is an open access item distributed under the
Creative Commons CC License BY-NC-ND  4.0.
Keywords: Taxonomy; New species; Nayarit

Resumen

En la presente contribución, se redescribe Centruroides noxius Hoffmann, 1932, especie de alacrán altamente tóxica y endémica de México
occidental (estado de Nayarit). Se actualiza su diagnóstico de acuerdo con los estándares actuales para el género y se mejora con un exhaustivo
complemento fotográ�co que permite apreciar sus principales caracteres diagnósticos. También se describe una especie nueva estrechamente
relacionada que habita en este mismo estado y  se hacen algunos comentarios sobre la taxonomía y  distribución de ambas especies.
Derechos Reservados ©  2015 Universidad Nacional Autónoma de México, Instituto de Biología. Este es un artículo de acceso abierto distribuido
bajo los términos de la Licencia Creative Commons CC BY-NC-ND  4.0.
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Introduction

In the second part of the classic revision of Mexican scor-
pions, Hoffmann (1932) described Centruroides noxius, a very
singular species that is implicitly  associated to Centruroides
margaritatus (Gervais, 1841) and its close-relatives, mostly
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based upon coloration and pedipalp �nger  dentition. The orig-
inal description still  today gives a good de�nition  of the
species: it  is thorough and includes 4 good black-and-white
photographs.

In the original description, Hoffmann (1932:  283–284)
declared C. noxius as highly toxic to humans and deemed it
to be responsible for repeated deaths of adult people recorded
in  its area of occurrence. From then on, a plethora of toxicolog-
ical studies has been continuously published and C. noxius has
become one of the most widely studied scorpions: the impres-
sive bibliographic catalog of Dupré (2013) listed about 80 papers
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dealing exclusively with  this topic. It  is obviously inappropriate
to expand the present text by quoting all  of them, thus we encour-
age the interested reader to check this thorough compilation and
the Internet for those references.

Nevertheless, the taxonomy of C. noxius has remained static
since its original description, despite such toxicological interest.
The most recent papers concerning this species have been
focused in  toxicological aims (Anguiano, 1999; Bakvy, Zhang,
Cof�eld,  Maksymovych, &  Simpson, 1994; Dent, Possani,
Ramirez, &  Fletcher, 1980; Frau, Pisciotta, Gurrola,
Possani, &  Prestipino, 2001; Hernández, Gazarian, Herion, &
Gazarian, 2002; Jouirou et al., 2004; Rendón-Anaya, Delaye,
Possani, &  Herrera-Estrella, 2012; Selisko et al., 2004), and
some therapeutic applications (Petricevich, 2006). Thus, as
a part of a thorough revision of the Mexican Centruroides
currently in  progress by our team, we revisit C. noxius herein
and present the description of a new, closely related species.

Materials  and methods

The specimens were studied, measured and photographed
under a Zeiss Stemi 2000C tri-ocular microscope, equipped with
line scale and grid ocular micrometers and a Canon PowerShot
A620 digital camera. The high-resolution digital photographs
were taken using either white or UV  light and then slightly
processed with  Adobe Photoshop CS5, only to remove back-
ground and to optimize brightness and contrast parameters for
printing. The maps were elaborated with  Adobe Photoshop CS5
using maps of the state of Nayarit and Mexican Republic pub-
lished by Inegi (1997).

Nomenclature and measurements follow  Stahnke (1970),
except for trichobothriotaxy (Vachon, 1974), metasomal cari-
nae (Francke, 1977), pedipalp chela carinae (Acosta, Candido,
Buckup, &  Brescovit, 2008, as interpreted by De Armas, Teruel,
&  Kova�rík, 2011), and sternum (Soleglad &  Fet, 2003); unless
otherwise noted, all morphologically diagnostic characters men-
tioned refer to adults of both sexes. As the purpose of the present
contribution is taxonomic, the synonymy of every species
excludes those references not relevant from that point of view,
e.g., mere name citations and toxicological papers whose species
identi�cation is unreliable because no voucher specimens or
sample origin have been declared. The original description of
Hoffmann (1932) is fairly  good and detailed, but we opted here
to present a complementary description based upon adult topo-
types. This serves the double purpose of updating the former
according to the modern taxonomic standards for the genus (e.g.,
De Armas et al., 2011; De Armas &  Martín-Frías, 2003, 2008;
Ponce-Saavedra &  Francke, 2004, 2013; Santibá̃nez-López &
Contreras-Félix, 2013; Teruel, 2000; Teruel, Kova�rík, Baldazo-
Monsivais, &  Hoferek, 2015), and making it  entirely comparable
to the description of the new species. Measurements are given
in millimeters (mm).

All  specimens are preserved in  ethanol 80% and deposited
in the following collections: Colección Nacional de Arác-
nidos, Universidad Nacional Autónoma de México (CNAN),
Colección Aracnológica del Laboratorio de Entomología
“Biol.  Sócrates Cisneros Paz”, Universidad Michoacana de

San Nicolás de Hidalgo (CAFBUM)  and personal collection
Rolando Teruel O. (RTO) in  Centro Oriental de Ecosistemas
y Biodiversidad (COEyB), Museo de Historia Natural “Tomás
Romay”, Santiago, Cuba.

Redescription

Family Buthidae C. L. Koch, 1837

Genus Centruroides Marx, 1890

Centruroides noxius Hoffmann, 1932Figures 1…5, 11. Tables
1…5

Centruroides noxius Hoffmann, 1932:  246, 279–284; Figs.
62–65. Hoffmann, 1938:  192, 196, 199, 202, 204–205; maps
I–II.  Díaz-Nájera, 1964:  20, 25. Stahnke and Calos, 1977:  112,
117. Beutelspacher, 2000: 5, 26, 129, 132, 143, 146, 155; maps
1, 112. Fet and Lowe, 2000: 116. Lourenço and Sissom, 2000:
133; app. 5.1. Martín-Frías and De Armas, 2001313, 315; Table
1. De Armas, Martín-Frías, &  Estévez-Ramírez, 2003:  95–96.
De Armas, Martín-Frías, &  Paniagua-Solís, 2004:  170; Table I.
Ponce-Saavedra and Moreno-Barajas, 2005: 50–51; Tables 1–2.
Ponce-Saavedra and Francke, 2013:  77; Table 2.

Centrurus noxius: Díaz-Nájera, 1966:  111–112, 115. Díaz-
Nájera, 1975: 3, 27.

Material examined. Mexico: Nayarit: Xalisco Municipality: El
Pantanal (type locality); 21� 25�38“N, 104� 51�35��W;  926 m.;
2/vi/1978; col. L.  Possani; 6�� , 2��  topotypes (RTO: Sco-0250).
16/iv/1991; col. M.  Höffner; 3�� , 2��  topotypes (RTO: Sco-
0162).

Diagnosis (emended)

Adult size moderately small (males 34–48 mm, females
32–47 mm) for the genus. Base color brownish, carapace almost
entirely covered with dark brown pigmentation, tergites almost
entirely covered with dark brown pigmentation, sometimes with
a pale median stripe, pedipalps and metasoma with all  carinae
infuscate, metasomal segments I–IV  densely spotted with  dark
brown between ventral submedian carinae. Pedipalps short and
essentially glabrous; manus oval (length/width ratio 1.67–1.72
in males, 1.48–1.51 in  females), with carinae strong and coarsely
granulose to crenulate; �ngers with 8 median rows of gran-
ules, basal lobe/notch combination moderately strong. Carapace
and tergites with carinae composed of separate, medium-sized,
glossy granules; intercarinal surface densely granulose, with
scattered medium-sized, glossy granules. Sternite V  without
smooth patch. Metasoma short, slender, and slightly narrower
distally, with  10/8/8/8/0 (male) to 10/8/8/8/5 (female) complete,
moderately to strongly developed but �ne  carinae; ventral sub-
median carinae serrate on all  segments of both sexes, dorsal
lateral carinae without conspicuously enlarged terminal denti-
cles; intercarinal spaces matt to rough, in  females with  many
scattered minute granules. Telson incrassate oval, vesicle with
small granules scattered and subaculear tubercle spiniform and
close to the base of aculeus. Pectines with  17–21 teeth in  males
and 15–20 in females, basal plate with  a moderately sized and
deep central pit.
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Figure 1. Average-sized adult male (topotype) of Centruroides noxius Hoffmann, 1932, habitus: a, dorsal; b, ventral. Photo courtesy: Franti�sek Kova�rík.

Adult male topotype. Coloration (Fig. 1): base color brownish
to ferruginous yellow, slightly lighter on chelicerae, pedipalps,
legs, and sternopectinal region, slightly darker on metasomal
segment V  and telson. Chelicerae yellowish; manus very densely
reticulate with  dark brown, with  pattern becoming sparser and
paler distally; �ngers immaculate pale. Pedipalps yellowish;
all segments moderately infuscate, denser and darker on cari-
nae; �ngers conspicuously paler than manus. Carapace very
densely and symmetrically covered with dark brown stains,
darker and denser under carinae and coarsely granulose areas;
eyes and ocular tubercles black. Tergites I–VI  very densely
and symmetrically pigmented with  dark brown stains but with-
out clearly de�ned pattern of longitudinal bands (all stains are
interconnected by diffuse pigment or reticulations), pretergites
and postergites completely pigmented with  transversal black-
ish stripes, lateral margins pale immaculate; VII  irregularly
densely and symmetrically stained with  dark brown, darker and
denser under carinae. Coxosternal region and genital operculum
yellowish, immaculate. Pectines light reddish-yellow, immac-
ulate. Sternites faint to moderately stained with  dark brown,
becoming darker and denser both medially and distally toward
VII,  where spots are arranged into 3 dark stripes (single, wide
between median lateral carinae plus paired, thin under lateral
carinae), V  with  the smooth patch translucent. Legs moderately
infuscate, denser and darker along carinae. Metasoma yellow-
ish brown, becoming slightly darker distally; carinae outlined in
dark brown, darker on ventral laterals and ventral submedians
of segments I–IV;  intercarinal spaces immaculate to very faintly
infuscate, except for those between ventral submedian carinae
of I–IV  (very densely stained with  dark brown) and dorsally on
I.  Telson yellowish brown; vesicle faintly infuscate in a stripped
pattern formed by 1 narrow ventral submedian and 2 wider lat-
eral, dark stripes (each with  a yellowish dot around every setae),

separated by thin, pale stripes from each other and also from the
faintly infuscate dorsal surface; aculeus faintly infuscate, with
distal half blackish.

Chelicerae (Fig. 2c): dentition sharp, surface �nely
and densely granulose, dorsodistal surface of manus with  coarse
and glossy granules arranged transversally, de�ning  a �at  area.
Setation very dense ventrally, but essentially absent dorsally,
except for 7 rigid macrosetae around �at  area of manus.

Pedipalps (Figs. 1–2a): relatively short and moderately
slender, very sparsely setose. Orthobothriotaxic pattern A-� .
Femur straight, all  carinae strongly granulose to serrate,
intercarinal surface �nely  and densely granulose, with  many
scattered medium-sized granules. Patella straight, all  carinae
moderately granulose to subcrenulate, intercarinal surface �nely
and densely granulose. Chela manus short and somewhat slen-
der, slightly wider than patella (ratio 1.08), oval (1.72 times
longer than wide), with  all  carinae moderate, subcostate to gran-
ulose, intercarinal surface matt, with  many scattered small to
medium-sized granules on dorsal and internal surfaces, con-
spicuously larger and sharper internally; �ngers moderately
long (movable �nger  1.44 times longer than underhand), evenly
curved and with  8/8 median rows of granules, each row �anked
by 1–3 large supernumerary granules on each side (increasing
in  number basally), movable �nger  with  an apical subrow of 3
granules plus a large internal granule (large terminal denticle
not included), basal lobe/notch combination moderate.

Carapace (Fig. 2c): trapezoidal and slightly longer than wide;
anterior margin widely V-shaped, with 2–3 pairs of macrosetae
and many microsetae. Carination: the only well-de�ned carinae
are the superciliary (strong, formed by isolated, medium-sized
glossy granules) and the posterior median (very strong, formed
by isolated, medium-sized glossy granules); other carinae may
be present, but coarse intercarinal granulation does not allow
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Figure 2. Average-sized adult male (topotype) of Centruroides noxius Hoffmann, 1932: a, pedipalp, dorsal view; b, �xed  �nger,  ventral view; c, carapace and tergites
I–II;  d, trunk, ventral view; e, sternopectinal region; f,  metasomal segments IV–V  and telson, lateral view; g, telson, lateral view.

an unambiguous distinction. Furrows: anterior median, median
ocular, central median, posterior median and posterior marginal
fused, wide and moderately deep; posterior laterals long, narrow
and shallow; other furrows indistinct. Surface �nely  and densely
granulose with many scattered small and medium-sized granules
over all  dark patches. Median eyes large, separated by slightly
more than one ocular diameter; lateral eyes much smaller, but
evenly sized.

Sternum (Fig. 6):  type 1, triangular, medium-sized, longer
than wide, with  2 pairs of macrosetae.

Genital operculum (Fig. 2e): medium-sized, each half sub-
triangular in  shape, with  2 pairs of macrosetae and a few
microsetae. Genital papillae medium-sized, narrowly conical
and pointing posteroventrally.

Pectines (Fig. 2e): medium-sized, extending well  beyond
coxa-trochanter joint  of leg IV,  sub-rectangular and moderately
setose; pectinal tooth count 21/21; basal plate heavily scle-
rotized, wider than long, anterior margin with  a deep, wide
anteromedian furrow, posterior margin markedly convex.

Legs (Fig. 1): slender, with  all  carinae subcrenulate to
serrate and intercarinal surface matt to �nely  granulose. Tibial
spurs absent, prolateral and retrolateral pedal spurs well  devel-
oped in  all  legs. Ventral surfaces of all telotarsi round and very
densely covered with dark macrosetae not arranged into rows,
without median row of spinules. Claws long and strongly curved.

Mesosoma (Fig. 2c–e): �nely  and densely granulose with
many scattered small and medium-sized granules over all  dark
patches; I–VI  with only 1 well-de�ned median longitudinal
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Figure 3. Average-sized adult female (topotype) of Centruroides noxius Hoffmann, 1932, habitus: a, dorsal; b, ventral. Photo courtesy: Franti�sek Kova�rík.

carina (strong, formed by isolated, medium-sized granules that
do not project beyond posterior margin), but with  irregular traces
of an accessory pair of median lateral carinae on IV–VI;  VII
with �ve  carinae (median, median laterals and laterals) which
are long, strong and coarsely serrate. Sternites sparsely setose;
III–VI  acarinate and glossy but minutely and densely punctate,
with minute granules and coarse punctures interspersed; spira-
cles relatively long and slit-like, V  with  smooth patch obsolete
and translucent; VII  with  median lateral and lateral carinae,
long and moderately crenulate to serrate, intercarinal surface
densely granulose.

Metasoma (Figs. 1 and 2f): somewhat elongated and pro-
gressively narrower distally; segment I  with  10 complete, �ne
carinae, II–IV  with  8, and V  with  none (round in  cross-section)
except for a few vestigial minute granules on ventral median
position that suggest a very weak carinae; dorsal lateral carinae
strongly serrate on I–II,  moderately serrate on III,  weakly sub-
serrate on IV;  lateral supramedian carinae strongly serrate on
I,  moderately serrate on II–III,  weakly subserrate on IV;  lateral
inframedian carinae strongly serrate on I  and absent on II–IV;
ventral lateral carinae strongly serrate on I,  moderately serrate
on II–III,  weakly subserrate on IV;  ventral submedian carinae
moderately serrate on I–IV;  ventral median carinae absent on
all segments with  the exception indicated in  V.  Intercarinal sur-
face matt, with  abundant scattered minute granules, that become
progressively sparser and smaller distally (obsolete on V).  Dor-
sal furrow shallow on all  segments. Two pairs of ventrolateral
macrosetae, plus some inconspicuous microsetae scattered over
all carinae.

Telson (Fig. 2g): sparsely setose, with  some inconspicu-
ous, scattered microsetae throughout surface. Vesicle oval (1.92
times longer than wide, 1.06 times wider than deep), surface
smooth, matt, ventral median carina obsolete to absent. Subac-
ulear tubercle large and spiniform, close to the base of aculeus,
pointing toward its base and smooth. Aculeus conspicuously
shorter than vesicle and strongly curved.

Female (topotype: Figs. 3–4;  Tables 1, 4–5). Sexual dimor-
phism reduced, but evident: (1) Pedipalp with  manus shorter

and narrower; (2) carapace and tergites with  glossy granulation
coarser; (3) genital papillae absent; (4) pectines slightly nar-
rower and shorter, not reaching the coxa-trochanter joint  of leg
IV,  with  slightly lower tooth count; (5) basal pectinal plate larger,
with posterior margin more widely convex and with  a moder-
ately sized, deep, circular central pit;  (6) mesosoma markedly
wider, with sides strongly convex; (7) metasomal segments and
telson slightly shorter and more robust; (8) metasomal segments
with slightly more developed carinae, especially the ventral
submedian, ventral laterals, and ventromedian (the last 3 are
complete on V).

Variation. Adult size varied in  our sample from 34.1 to
40.4 mm in  males (n = 9) and 32.1 to 43.2 mm in  females (n = 4).
Hoffmann (1932) recorded somewhat larger specimens: males
45.3–48.1, females 41.7–46.8. The examined sample contains 2
size-classes among adults of each sex and in  each class, males
are roughly same-sized as females (Table 1);  such correlation
deviates from the genus standard, however, already previously
described species in  which the size of both sexes is statistically
similar (e.g., Ponce-Saavedra &  Francke, 2004, 2011). As in
other scorpions (e.g., De Armas et al., 2011; Martín-Frías, De
Armas, &  Paniagua-Solís, 2005;Teruel, 2000, 2011), smaller
adults invariably exhibit the weaker expression of secondary
sexual dimorphic characters such as morphometric ratios of
pedipalps and metasoma, e.g., small males are more similar
to standard females and small females can be confused with
subadults if  not examined carefully.

The base color presented only minor variations among dif-
ferent individuals, some being subtly paler and some others
somewhat darker; in  all  cases such variation was clearly age-
related, i.e., darker specimens were always the oldest (e.g.,
cheliceral dentition, leg claws and body setation markedly worn
down) and vice versa. Nevertheless, the dark pattern shows 2 dif-
ferent con�gurations without any intermediate forms (Fig. 5):
(1) the pattern described in  the original description (Hoffmann,
1932), with infuscation larger and con�uent over carapace and
tergites; (2) a stripped pattern, with  the tergite infuscations
arranged into 2 very wide, dark submedian stripes separated
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Figure 4. Average-sized adult female (topotype) of Centruroides noxius Hoffmann, 1932: a, pedipalp, dorsal view; b, carapace and tergites I–II;  c, sternopectinal
region; d, sternites IV–VII;  e, metasomal segments IV–V  and telson, lateral view; f,  telson, lateral view.

by a pale median strip, with  the pale contour of carapace and
mesosoma margins wider.

Pectinal tooth counts variations, presented in  Table 5,
matches closely the data taken by Hoffmann (1932:  282)
from 20 specimens of each sex, all  collected at the type
locality: 17–21 (mode 19) in  males, 15–19 (mode 17) in
females.

The number of median rows of granules in  pedipalp �n-
gers was 8 in  all  specimens examined. The apical subrow
of movable �nger  was usually composed of 3/3 granules,
but was asymmetrical (2/3) between both pedipalps in  2
specimens.

Taxonomic summary

Distribution (Fig. 11). The precise distribution of C. nox-
ius is not yet satisfactorily clari�ed.  In the original description,
Hoffmann (1932) mentioned it  from Nayarit and southern
Sinaloa, and this has been repeated as such in  most poste-
rior references (De Armas et al., 2003, 2004; Beutelspacher,
2000; Díaz-Nájera, 1964, 1966; Fet &  Lowe, 2000; Lourenço
&  Sissom, 2000). Nevertheless, Díaz-Nájera (1966) suggested it
could occur also in  adjacent parts of Jalisco, but Ponce-Saavedra
and Francke (2013) listed it  only from Nayarit. All  specimens
that have been studied are from the type locality.
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Table 1
Measurements of 4 topotypes of Centruroides noxius Hoffmann, 1932. Abbreviations: length (L),  width (W), posterior width (Wp), depth (D).

Dimensions (mm) �
(Sco-0250)

�
(Sco-0250)

�
(Sco-0250)

�
(Sco-0162)

Carapace L/Wp 3.05/3.30 4.10/3.95 3.70/3.70 4.65/4.65
Mesosoma L  7.60 9.00 8.40 12.60
Tergite VII  L/W  2.20/3.20 2.65/3.60 2.40/3.85 3.30/5.22
Metasoma L  23.40 27.25 20.00 25.93
Segment I  L/W/D  2.90/1.85/1.60 3.30/2.15/1.70 2.40/2.15/1.68 3.10/2.67/2.22
Segment II  L/W/D  3.45/1.70/1.49 4.07/2.01/1.70 2.85/2.00/1.69 3.75/2.40/2.15
Segment III  L/W/D  3.90/1.70/1.50 4.50/2.01/1.80 3.20/1.98/1.70 4.12/2.47/2.22
Segment IV  L/W/D  4.22/1.67/1.60 4.90/2.05/1.80 3.50/1.91/1.70 4.50/2.40/2.22
Segment V  L/W/D  4.88/1.68/1.60 5.80/2.03/1.79 4.25/1.82/1.68 5.50/2.30/2.20
Telson L  4.05 4.68 3.80 4.96
Vesicle L/W/D  2.35/1.30/1.20 2.88/1.50/1.42 2.10/1.32/1.25 2.76/1.80/1.65
Aculeus L  1.70 1.80 1.70 2.20
Pedipalp L  12.71 15.40 12.41 16.02
Femur L/W  3.20/0.95 3.88/1.12 3.10/1.08 4.15/1.30
Patella L/W  3.71/1.29 4.38/1.50 3.60/1.40 4.40/1.70
Chela L  5.80 6.78 5.71 7.47
Manus L/W/D  2.30/1.38/1.35 2.78/1.62/1.55 2.10/1.42/1.32 2.62/1.73/1.72
Movable �nger L  3.50 4.00 3.61 4.85
Total L 34.05 40.35 32.10 43.18

Table 2
Measurements of 5 types of Centruroides huichol sp. n. Abbreviations: length (L),  width (W), posterior width (Wp), depth (D).

Dimensions (mm) �
holotype

�
paratype

�
paratype

�
paratype

�
paratype

Carapace L/Wp 4.00/4.00 3.40/3.50 3.80/3.80 4.00/4.20 4.78/5.00
Mesosoma L  9.00 9.10 12.80 8.50 13.20
Tergite VII  L/W  2.80/3.80 2.60/3.22 2.72/3.78 2.50/4.22 3.40/5.40
Metasoma L  25.70 18.44 24.05 21.06 26.64
Segment I  L/W/D  3.10/2.10/1.80 2.25/2.00/1.70 2.85/2.12/1.81 2.45/2.20/1.90 3.20/2.70/2.40
Segment II  L/W/D  3.80/2.00/1.60 2.77/1.98/1.63 3.50/2.10/1.80 2.95/2.15/1.81 3.80/2.65/2.18
Segment III  L/W/D  4.10/2.00/1.60 3.00/1.95/1.68 4.00/2.10/1.80 3.30/2.10/1.92 4.22/2.60/2.22
Segment IV  L/W/D  4.80/2.00/1.60 3.30/1.88/1.68 4.40/2.10/1.80 3.72/2.10/2.00 4.70/2.63/2.30
Segment V  L/W/D  5.70/2.00/1.60 3.85/1.80/1.63 5.10/2.00/1.78 4.44/2.10/1.90 5.50/2.61/2.30
Telson L  4.20 3.27 4.20 4.20 5.22
Vesicle L/W/D  2.80/1.70/1.50 1.85/1.19/1.12 2.50/1.60/1.44 2.20/1.55/1.40 2.82/1.91/1.80
Aculeus L  1.40 1.42 1.70 2.00 2.40
Pedipalp L  15.10 11.40 13.87 13.20 16.55
Femur L/W  4.00/1.00 2.90/0.90 3.60/1.00 3.25/1.05 4.30/1.36
Patella L/W  4.20/1.40 3.30/1.25 4.05/1.38 3.70/1.40 4.67/1.81
Chela L  6.90 5.20 6.22 6.25 7.58
Manus L/W/D  2.80/1.80/1.80 1.90/1.40/1.32 2.40/1.70/1.55 2.28/1.65/1.58 2.98/2.08/2.05
Movable �nger  L  3.80 3.30 3.82 3.97 4.60
Total L  38.70 30.94 40.65 33.56 44.62

Ecological notes. Almost nothing is known on the ecology of
C. noxius, except that Hoffmann (1932) mentioned it  occurs in
hot lowlands. At  least at the type locality it  is fairly  common:
Hoffmann (1932: 279) stated to have studied more than 300 spec-
imens, and during a visit  to CNAN  collection in  July 2014, one
of us (RT) examined 2 uncataloged large bottles that contained
more than 100 other specimens.

Remarks

Based upon size, general morphology and coloration, C. nox-
ius is closely related only to a new species which is described in
this paper (see below for a detailed comparison).

There is nothing in  the original description that indicates
Hoffmann (1932) examined other specimens than the actual
C. noxius. But our �nding  of a closely related new species in
a site less than 50 km air-distance from El  Pantanal (see below),
opens the possibility that part of the records adjudicated to
C. noxius could in  fact represent misidenti�cations, thus, all
records from outside the type locality need to be veri�ed.

This species is remarkable due to the reduction of impor-
tant sexual secondary characters, which are typically highly
dimorphic in  most other Centruroides spp., e.g., attenuation
of metasoma and pedipalps. Well-fed, small adult males can
be mistaken by starving females if  not examined carefully
enough.
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Figure 5. Adult male topotypes of Centruroides noxius Hoffmann, 1932, dimorphic color patterns: a, con�uent; b, stripped.

The plethora of toxicological studies conducted on the venom
of C. noxius (see a complete list  in Dupré, 2013) �rmly  justi�es
its inclusion as one of the scorpions most toxic to humans.

Centruroides huichol  sp. n.
Figures 6…11. Tables 1…5

Centruroides noxius:  Navarro Orozco, 2009: 3, 12, 17, 26,
28–29, 31, 35, 37–41; Fig. 13 (misidenti�cation: specimens and
data from Guadalupe Victoria, Nayarit).

Diagnosis
Adult size moderately small (males 31–41 mm, females

34–45 mm) for the genus. Base color reddish yellow to
reddish brown, carapace almost entirely covered with  dark
brown pigmentation, tergites almost entirely covered with
dark brown pigmentation, sometimes with  a pale median stripe,
pedipalps with  all  carinae infuscate, metasoma with  all  cari-
nae blackish, metasomal segments I–IV  immaculate between
ventral submedian carinae. Pedipalps short and essentially
glabrous; manus globose (length/width ratio 1.36–1.41 in  males,
1.38–1.43 in  females), with  carinae strong and coarsely costate
to subgranulose; �ngers with  8 median rows of granules, basal
lobe/notch combination moderately strong. Carapace and ter-
gites with  carinae composed of partially fused, coarse and
glossy granules; intercarinal surface densely granulose, with
scattered coarse, glossy granules. Sternite V  without smooth

patch. Metasoma short, robust, and slightly narrower distally,
with  10/8/8/8/0 (male) to 10/8/8/8/3 (female) complete, weakly
to moderately developed but coarse carinae; ventral submedian
carinae smooth on segment I  of both sexes and also on II  of
male, dorsal lateral carinae without conspicuously enlarged ter-
minal denticles; intercarinal spaces matt to glossy, with  a few
scattered minute granules. Telson in�ate  oval, vesicle smooth,
with subaculear tubercle spiniform and close to the base of
aculeus. Pectines with  18–21 teeth in  males and 17–19 in
females, basal plate in  females with  a large and very deep central
pit.

Adult male holotype. Coloration (Fig. 6): base color reddish yel-
low to brownish, lighter on chelicerae, pedipalp femur, patella
and �ngers, legs, and sternopectinal region, darker on pedipalp
chela, metasomal segments IV–V  and telson. Chelicerae red-
dish yellow; manus very densely reticulate with blackish brown,
with pattern becoming denser and darker distally, but sparser
and fainter basally; �ngers deeply infuscate. Pedipalps reddish
yellow, becoming gradually darker and redder distally; all  seg-
ments faintly infuscate, much denser and darker on carinae;
�ngers reddish yellow, conspicuously paler than manus. Cara-
pace very densely and symmetrically covered with  dark brown
stains, all  stains are interconnected, but separated by a pale lon-
gitudinal stripe that extends from behind median ocular tubercle
through posterior margin, stains darker and denser under carinae
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Figure 6. Average-sized adult male (holotype) of Centruroides huichol sp. n., habitus: a, dorsal; b, ventral.

Table 3
Morphometric comparison between adult males of Centruroides noxius
Hoffmann, 1932 (topotypes, n = 4) and its closest relative Centruroides hui-
chol sp. n. (types, n = 4), based on a selection of 6 measurements and 7 ratios.
Total length has been included as a comparative complement. Abbreviations:
length (L),  width (W), depth (D), standard deviation (SD).

Variable C. noxius
(mean ±  SD)

C. huichol sp. n.
(mean ±  SD)

Pedipalp manus (L)  2.57 ±  0.22 2.14 ±  0.22
Metasoma (L)  26.14 ±  2.39 21.21 ±  2.64
Metasomal segment I  (L)  3.20 ±  0.24 2.61 ±  0.28
Metasomal segment II  (L)  3.88 ±  0.38 3.21 ±  0.31
Metasomal segment III  (L)  4.28 ±  0.39 3.50 ±  0.44
Telson vesicle (L)  2.71 ±  0.29 2.04 ±  0.32
Pedipalp manus (L/W)  1.60 ±  0.11 1.40 ±  0.03
Metasomal segment II  (L/W)  1.99 ±  0.08 1.63 ±  0.18
Metasomal segment IV  (L/W)  2.42 ±  0.12 2.00 ±  0.20
Metasomal segment I  (L/D)  1.82 ±  0.09 1.50 ±  0.13
Metasomal segment IV  (L/D)  2.65 ±  0.09 2.22 ±  0.24
Telson vesicle (L/W)  1.80 ±  0.08 1.54 ±  0.03
Telson vesicle (L/D)  1.90 ±  0.12 1.67 ±  0.06
Total (L)  34.05–42.68 30.94–40.65

and coarsely granulose areas; eyes and ocular tubercle black.
Tergites I–VI  with 2 very large, squared blackish stains that
compose a wide longitudinal pair of dark submedian stripes sep-
arated by a pale median stripe; VII  with  the same stains smaller,
subtriangular and restricted to anterior portion, but extending
as thin lines under median lateral carinae. Coxosternal region

and genital operculum reddish yellow, faintly infuscate. Pectines
reddish, with  basalmost portion and basal plate densely infus-
cate. Sternites very densely infuscate, on III–VI  arranged more
or less clearly into 4 wide dark stripes (paired submedian and
lateral stripes) plus a thin median dark line, V  with  the smooth
patch translucent whitish. Legs very faintly infuscate. Metasoma
reddish yellow, becoming gradually darker and redder distally;
carinae outlined in  black, much wider and darker on ventral
laterals and ventral submedians of segments I–IV;  intercarinal
spaces immaculate to very faintly infuscate, slightly denser on
V.  Telson reddish; vesicle moderately infuscate in  a stripped
pattern formed by 1 ventral submedian and 2 wide lateral dark
stripes (each with a yellowish dot around every setae), separated
by thin, pale stripes from each other and also from the faintly
infuscate dorsal surface; aculeus deeply infuscate, with distal
half blackish.

Chelicerae (Fig. 7c): dentition sharp, surface �nely  and
densely granulose, dorsodistal surface of manus with  coarse
and glossy granules arranged transversally, de�ning  a �at  area.
Setation very dense ventrally, but essentially absent dorsally,
except for 5 rigid macrosetae around depressed area of manus.

Pedipalps (Figs. 6–7a): relatively short and only slightly slen-
der, noticeably sparsely setose. Orthobothriotaxic pattern A-� .
Femur straight, all  carinae moderately granulose to strongly
serrate, intercarinal surface �nely  and densely granulose, with
many scattered medium-sized granules. Patella straight, all
carinae moderately granulose to strongly costate, intercari-
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Figure 7. Average-sized adult male (paratype) of Centruroides huichol sp. n.: a, pedipalp, dorsal view; b, �xed  �nger,  ventral view; c, carapace and tergites I–II;
d, trunk, ventral view; e, sternopectinal region; f,  metasomal segments IV–V  and telson, lateral view; g, telson, lateral view.

nal surface �nely  and densely granulose. Chela manus short
and robust, markedly wider than patella (ratio 1.29), globose
(almost as wide as deep), with  all  carinae strong, coarsely
costate to subgranulose, intercarinal surface matt, with  scattered
small to medium-sized granules on dorsal and internal surfaces;
�ngers thick but moderately long (movable �nger  1.36 times
longer than underhand), evenly curved and with  8/8 median
rows of granules, each row �anked by 1–3 large supernumerary
granules on each side (increasing in  number basally), movable
�nger  with  an apical subrow of 2–3 granules plus a large internal
granule (large terminal denticle not included), basal lobe/notch
combination moderately strong.

Carapace (Fig. 7c): trapezoidal and as long as wide; ante-
rior margin widely V-shaped, with  2 pairs of macrosetae and
many microsetae. Carination: the only well-de�ned carinae are
the superciliary (very strong, formed by partially fused coarse
and glossy granules) fused to the anterior medians (very strong,
formed by isolated coarse and glossy granules) and the pos-
terior medians (very strong, formed by partially fused coarse
and glossy granules); other carinae may be present, but coarse
intercarinal granulation does not allow an unambiguous distinc-
tion. Furrows: anterior median, median ocular, central median,
posterior median and posterior marginal fused, wide and mod-
erately deep, posterior laterals long, narrow and shallow, other
furrows indistinct. Surface very �nely  and densely granulose,
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with  many scattered, medium-sized and coarse, glossy granules
over all dark patches. Median eyes large, separated by slightly
more than one ocular diameter; lateral eyes much smaller, but
evenly sized.

Sternum (Fig. 7e): type 1, triangular, medium-sized, longer
than wide, with 2 pairs of macrosetae.

Genital operculum (Fig. 7e): medium-sized, each half sub-
triangular in  shape, with  2 pairs of macrosetae and a few
microsetae. Genital papillae medium-sized, narrowly conical
and pointing posteroventrally.

Pectines (Fig. 7e): medium-sized, extending beyond
coxa-trochanter joint  of leg IV,  sub-rectangular and moderately
setose; tooth count 18/20; basal plate heavily sclerotized, much
wider than long, anterior margin with  a deep, narrow anterome-
dian furrow, posterior margin essentially straight.

Legs (Fig. 6): slender, with  all  carinae subcrenulate to
serrate and intercarinal surface matt to minutely granulose.
Tibial spurs absent, prolateral and retrolateral pedal spurs well
developed in  all  legs. Ventral surface of all telotarsi round and
very densely covered with  dark macrosetae not arranged into
rows, without median row of spinules. Claws long and strongly
curved.

Mesosoma (Fig. 7c–e): very �nely  and densely granulose,
with many scattered, medium-sized and coarse, glossy granules
over all  dark patches; I–VI  with only 1 well-de�ned median
longitudinal carina (very strong, formed by partially fused coarse
and glossy granules that do not project beyond posterior margin),
but with  irregular traces of an accessory pair of median lateral
carinae on IV–VI;  VII  with  5 carinae (median, median laterals
and laterals) which are long, strong and coarsely crenulate to
serrate. Sternites sparsely setose; III–VI  acarinate and glossy
but minutely and densely punctate, with  minute granules and
coarse punctures interspersed, spiracles relatively short but slit-
like, V  with  smooth patch indistinct and translucent whitish;
VII  with  median lateral and lateral carinae, long and coarsely
subcrenulate to subcostate, intercarinal surface matt to �nely
and densely granulose.

Metasoma (Fig. 7f):  only slightly elongated and progres-
sively narrower distally; I  with  10 complete, coarse carinae,
II–IV  with  8, and V  with  none (round in  cross-section): dor-
sal lateral carinae moderately serrate on I–II,  weakly serrate
on III,  vestigially subserrate on IV;  lateral supramedian carinae
moderately serrate on I,  weakly subserrate on II–III,  vesti-
gially serrate on IV;  lateral inframedian carinae moderately
crenulate on I  and absent on II–V;  ventral lateral carinae mod-
erately crenulate on I–III,  weakly crenulate on IV,  vestigially
subcrenulate on IV  and absent on V  (suggested by a few
extremely vestigial minute granules basally); ventral subme-
dian carinae moderately subcostate on I–II,  weakly subcostate
on III,  vestigially subgranulose on IV;  ventral median carina
absent on all  segments (suggested by a few extremely vesti-
gial minute granules basally on V).  Intercarinal surface matt,
with some scattered minute granules that become progressively
sparser and smaller distally (obsolete on V).  Dorsal furrow very
shallow on all  segments. Two pairs of ventrolateral macrose-
tae, plus some inconspicuous microsetae scattered over all
carinae.

Table 4
Morphometric comparison between adult females of Centruroides noxius
Hoffmann, 1932 (topotypes, n = 4) and its closest relative Centruroides hui-
chol sp. n. (types, n = 4), based on a selection of 6 measurements and 4 ratios.
Total length has been included as a comparative complement. Abbreviations:
length (L),  width (W), standard deviation (SD).

Variable C. noxius
(mean ±  SD)

C. huichol sp. n.
(mean ±  SD)

Pedipalp manus (L)  2.43 ±  0.33 3.23 ±  0.15
Pedipalp manus (W)  1.64 ±  0.24 2.00 ±  0.03
Metasomal segment II  (W)  2.24 ±  0.20 2.67 ±  0.05
Metasomal segment III  (W)  2.25 ±  0.24 2.67 ±  0.05
Metasomal segment IV  (W)  2.18 ±  0.27 2.63 ±  0.08
Metasomal segment V  (W)  2.12 ±  0.25 2.63 ±  0.03
Pedipalp manus (L/W)  1.48 ±  0.03 1.62 ±  0.08
Metasomal segment II  (L/W)  1.51 ±  0.07 1.41 ±  0.04
Metasomal segment III  (L/W)  1.67 ±  0.03 1.52 ±  0.03
Metasomal segment V  (L/W)  2.30 ±  0.06 2.08 ±  0.13
Total (L)  32.10–43.46 33.56–44.62

Telson (Fig. 7g): sparsely setose, with  some inconspicuous,
scattered microsetae throughout surface. Vesicle in�ated, oval
(1.65 times longer than wide, 1.13 times wider than deep), sur-
face matt, without any traces of granules, ventral median carina
indistinct. Subaculear tubercle large and spiniform, close to the
base of aculeus, pointing toward its base and ornate with a ven-
tral granule. Aculeus relatively thick, conspicuously shorter than
vesicle and strongly curved.

Female (paratype: Fig. 9;  Tables 2, 4–5). Sexual dimorphism
reduced, but evident: (1) pedipalp manus shorter and rounder;
(2) carapace and tergites with  glossy granulation �ner;  (3) genital
papillae absent; (4) pectines somewhat narrower and shorter,
not reaching the coxa-trochanter joint of leg IV,  with  slightly
lower tooth count; (5) basal pectinal plate larger, with posterior
margin convex and with a large and very deep, transverse central
pit; (6) mesosoma markedly wider, with  sides strongly convex;
(7) metasomal segments and telson slightly shorter and more
robust; (8) metasomal segments with  slightly more developed
carinae, especially the ventral submedian and ventral laterals
which are complete on V.

Variation. Adult size varied from 30.9 to 40.7 mm in  males
(n = 9) and 33.6 to 44.6 mm in  females (n = 9). The examined
sample contains 2 size-classes among adults of each sex and
in  each class, males are smaller than females (Table 2). As
in C. noxius (see above), such a correlation deviates from the
genus standard and smaller adults invariably exhibit the weaker
expression of secondary sexual dimorphic characters such as
morphometric ratios of pedipalps and metasoma.

The base color presented only minor variations among dif-
ferent individuals, some being subtly paler and some others
somewhat darker; in  all  cases such variation was clearly age-
related, i.e., darker specimens were always the oldest (e.g.,
cheliceral dentition, leg claws and body setation markedly worn
down) and vice versa. Nevertheless, as previously described for
C. noxius (see above), the dark pattern shows 2 different con-
�gurations without any intermediate forms (Fig. 10): (1) the
stripped pattern described for the holotype; (2) a con�uent pat-
tern, with patches on carapace and tergites larger and densely
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Figure 8. Average-sized adult female (paratype) of Centruroides huichol sp. n., habitus: a, dorsal; b, ventral.

interconnected without clearly de�ned pattern of longitudinal
stripes.

Pectinal tooth counts varied as follows: 18–21 in  males,
17–19 in  females (Table 5). As mentioned for the preceding
species, there was no clearly de�ned mode in  either sex of
C. huichol sp. n. The number of median rows of granules in pedi-
palp �ngers was 8 in  all specimens examined. The apical subrow
of movable �nger  was asymmetrical (2/3 granules) between both
pedipalps in  most specimens.

Taxonomic summary

Type data. Mexico: Nayarit: San Blas Municipality:
Guadalupe Victoria: Escuela Secundaria “Tierra y Libertad
# 3��;  21� 40�47��N, 105� 19�39��W;  10 m asl; 23/ii/2008; col.
M.  A.  Villaseñor; 1�  holotype (CNAN-T0981), 1� , 2��

paratypes (CNAN-T0982 Paratypes: 1�  (CAFBUM  2015-
0500), 3�� , CAFBUM  2015-0501), 6/iv/2008; cols. J. Ponce-
Saavedra, A.  F. Quijano; 2��  paratypes (CAFBUM  2015-0502).

Table 5
Pectinal tooth count variation in Centruroides noxius Hoffmann, 1932 (topotypes) and its closest relative Centruroides huichol sp. n. (types). Abbreviations: number
of pectines (n).

Species Sex n Pectinal tooth count

17 18 19 20 21

C. noxius
��  18 2 7 7 2
��  6 2 2 2

C. huichol sp. n.
��  18 5 4 7 2
��  18 2 9 7
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Figure 9. Average-sized adult female (paratype) of Centruroides huichol sp. n.: a, pedipalp, dorsal view; b, carapace and tergites I–II;  c, sternopectinal region;
d, sternites IV–VII;  e, metasomal segments IV–V  and telson, lateral view; f,  telson, lateral view.

Other material examined: San Blas Municipality: Guadalupe
Victoria: Escuela Secundaria “Tierra y Libertad # 3��;
21� 40�47“N, 105� 19�39��W;  10 m asl; 23/ii/2008; col.
M.  A.  Villaseñor; 2 juvenile topotypes (CAFBUM);  6/iv/2008;
cols. J. Ponce-Saavedra, A.  F. Quijano; 3�� , 3�� , 1 juvenile
topotypes (COEyB).

Etymology. The speci�c epithet selected honors the Huichol
(= Wixarika) people, one of the native inhabitants of Nayarit;
and it  is used as a noun in  apposition.

Distribution (Fig. 11). This scorpion is known only from the
type locality, in  the Paci�c  Coastal Plain of central Nayarit. All
specimens of the type-series were collected inside a junior high
school.

Remarks

Based upon size, general morphology and coloration, this
species is closely related only to C. noxius, but can be reliably
distinguished by: (1) pedipalps relatively shorter, with  chelae
swollen; (2) pedipalp manus with all carinae of dorsoexternal
surface more stronger developed, and intercarinal granulation
of internal surface considerably �ner  and sparser; (3) carapace
and tergites (especially in  males) with  the intercarinal granu-
lation sparser but larger, and with  carinal granulation coarser
and partially fused; (4) basal plate of pectines with  the discal pit
considerably larger, deeper and widely transverse-oval in  shape;
(5) metasoma conspicuously less slender, with  all segments
shorter, wider and deeper, with sides somewhat convex;
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Figure 10. Adult male paratypes of Centruroides huichol sp. n., dimorphic color patterns: a, con�uent; b, stripped.

22º32´18´́ N

20º40´21́´N

–105º16´38´́ W

50 km

Centruroides huichol sp.n.

Centruroides noxius Hoffmann, 1932

Figure 11. Type localities of Centruroides noxius Hoffmann, 1932 and Centruroides huichol sp. n. in Nayarit, Mexico. Modi�ed  from Inegi (1997).
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(6) metasomal segments with  carinae weaker but coarser in
both sexes, and with intercarinal granulation almost entirely
absent on females, especially on V;  (7) telson vesicle markedly
swollen.

These same characters compare in  C. noxius as follows:
(1) pedipalps relatively longer, with chelae oval; (2) pedi-
palp manus with  all  carinae of dorsoexternal surface not as
strongly developed, and intercarinal granulation of internal sur-
face considerably coarser and denser; (3) carapace and tergites
(especially in  males) with the intercarinal granulation denser but
�ner,  and with  carinal granulation �ner  and not fused; (4) basal
plate of pectines with  the discal pit considerably smaller, shal-
lower and almost circular in  shape; (5) metasoma conspicuously
more slender, with all  segments longer, narrower and �atter,  with
sides essentially straight; (6) metasomal segments with  carinae
more �nely  serrate in  both sexes, and with intercarinal granula-
tion abundant in  females, especially on V;  (7) telson vesicle not
swollen.

Further, even though the coloration in  Centruroides spp. is
usually variable and of limited value to diagnose many closely
related taxa, there are 4 sharp differences that appear consistent
in the sample examined: (1) the overall base color is plain brown
in C. noxius, but has a vivid,  intense red shade in  C. huichol sp.
n.; (2) the dark pattern of chelicerae becomes paler and sparser
distally in  C. noxius, but darker and denser in  C. huichol sp.
n.; (3) the space between metasomal ventral submedian carinae
is densely infuscate in  C. noxius, but immaculate in  C. huichol
sp. n.; (4) the sternites are moderately to diffusely infuscate in
C. noxius, but very densely infuscate in a broadly longitudinally
striped pattern in  C. huichol sp. n.

During a visit  to CNAN collection in July 2014, the �rst
author examined an uncataloged vial  that contained a few unla-
beled, albeit well-preserved specimens of C. huichol sp. n. Due
to lack of data, this sample was not included in  the type-series nor
any morphometric or meristic data were taken, we note only the
brief observation that both coloration patterns described above
are present.
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