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Two new species of the Onthophagus clypeatus species
group (Coleoptera: Scarabaeidae: Scarabaeinae)

Victor Moctezuma"*, José Luis Sanchez-Huerta’, and Gonzalo Halffter'

Abstract

Two new species of Onthophagus from Oaxaca, Mexico, are described and illustrated: Onthophagus istmenus new species, and Onthophagus san-
tamariensis new species. Keys for separating major males of the new and allied species are presented. Taxonomic remarks are commented for the

new and closely related species.

Key Words: dung beetles; Onthophagini; Chimalapas

Resumen

Describimos e ilustramos dos especies nuevas de Onthophagus provenientes de Oaxaca, México: Onthophagus istmenus nueva especie, y Onthopha-
gus santamariensis nueva especie. Presentamos una clave para separar a los machos major de las nuevas especies y de los taxa cercanamente
relacionados. Comentamos algunos aspectos taxondmicos de las nuevas especies.

Palabras Clave: escarabajos del estiércol; Onthophagini; Chimalapas

New World Onthophagus Latreille are divided into supraspecific
units, considered as species groups and complexes. Howden & Gill
(1993) defined the Onthophagus dicranius and the Onthophagus
mirabilis (both Coleoptera: Scarabaeidae) species groups to include
some Mesoamerican species. Zunino & Halffter (1997) proposed the
Onthophagus clypeatus (Coleoptera: Scarabaeidae) species group,
with 28 species distributed from Mexico to South America, includ-
ing those of the species groups defined by Howden & Gill (1993).
Génier & Howden (1999) redefined the O. mirabilis and O. dicranius
species groups, but Kohlmann & Solis (2001) merged the species of
both groups into the O. dicranius species group. The structure of the
O. dicranius species group was redefined by Génier (2017), who split
it into the O. dicranius and O. mirabilis species complexes. In this
context, we accept the grouping of the O. clypeatus and the O. di-
cranius species groups. This study aims to describe 2 new species of
the O. clypeatus species group. Keys for separating the major males
of the new and closely related species are presented. We also com-
ment upon the relevance for systematics of the discovery of these

new species.

Material and Methods

Abbreviations for collections cited in this work are as follows:
CEMT = Coleccion Entomoldgica, Segao de Entomologia da Colegao
Zoologica, Departamento de Biologia e Zoologia, Universidade Federal

de Mato Grosso, Cuiaba, Mato Grosso, Brazil.

CMNC = Canadian Museum of Nature, Ottawa, Ontario, Canada.
GHC = Gonzalo Halffter Collection, Instituto de Ecologia A. C., Xa-

lapa, Veracruz, Mexico.

IEXA = Coleccién Entomoldgica Miguel Angel Morén, Instituto de
Ecologia A. C., Xalapa, Veracruz, Mexico.

JLSHC = José Luis Sanchez-Huerta Collection, Xalapa, Veracruz,
Mexico.

TAMU = Texas A&M University Insect Collection, College Station,
Texas, USA.

VMC = Victor Moctezuma Collection, Xalapa, Veracruz, Mexico.

For this study, we used the phylogenetic species concept sensu
Wheeler & Platnick (2000), which defines the species as the smallest
aggregation of populations or lineages that is diagnosable by a unique
combination of character states. Type specimens bear determination
labels printed on red acid-free paper, indicating specimen sex, and
which one is holotype and which are paratypes. A second label print-
ed on white acid-free paper contains the collection data. Label data
is given verbatim. Genital structures were prepared with a 10% KOH
solution, soaked 24 h at room temperature, rinsed with 96% ethanol,
then with water, and stored in microvials (BioQuip Products, Inc., Ran-
cho Dominguez, California, USA) with glycerol. These microvials were
pinned under the dissected specimens. Measurements and pictures
were taken with a Leica Z16APOA stereomicroscope (Leica Microsys-
tems, Wetzlar, Germany) using the manufacturer’s software (z-stack
image capture method). Climate data was taken from INEGI (2019).

Taxonomy

Onthophagus istmenus Moctezuma, Sanchez-Huerta & Halffter
new species (Fig. 1).

TYPE LOCALITY

Benito Juarez, municipality of San Miguel Chimalapa, state of Oax-
aca, Mexico.

‘Instituto de Ecologia A. C., Red de Ecoetologia, Xalapa, Veracruz, 91073, Mexico; E-mail: abadonjvpm@hotmail.com (V. M.), gonzalo.halffter@inecol.mx (G. H.)
*Calle Enrique Cesar Velarde #14, Col. Maria Esther, Xalapa, Veracruz, 91030, Mexico; E-mail: jlshbeetle@hotmail.com (J. L. S. H.)

*Corresponding author; E-mail: abadonjvpm@hotmail.com
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Fig. 1. Onthophagus istmenus new species: (a) male dorsal habitus; (b) female dorsal habitus; (c) aedeagus; (d) lamella copulatrix; (e) vagina.

TYPE MATERIAL (8 MALES, 13 FEMALES)

HOLOTYPE, 1 male: “México, Oaxaca, San Miguel Chimala-
pa, Benito Juarez. 8/X/2015, Coprotrap t12c03, 16.7414722°N,
94.2055583°W, Bosque de niebla, 1,275 m, Victor Moctezuma Col”
(Coleccién Entomolégica Miguel Angel Mordn, Instituto de Ecologia
A. C., Xalapa, Veracruz, Mexico). PARATYPES: 1 female, same data
as holotype (Coleccién Entomoldgica Miguel Angel Mordn, Instituto
de Ecologia A. C., Xalapa, Veracruz, Mexico); 2 males, same data ex-
cept: “8/X/2015,t12c19, 16.736055°N, 94.204944°W, 1,384 m” (Ca-
nadian Museum of Nature, Ottawa, Ontario, Canada; Victor Mocte-
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zuma Collection, Xalapa, Veracruz, Mexico); 1 male, 1 female, same
data except: “t12c¢7, 16.740111°N, 94.205500°W, 1,275 m” (Colec-
cion Entomoldgica, Se¢do de Entomologia da Colegdo Zooldgica,
Departamento de Biologia e Zoologia, Universidade Federal de
Mato Grosso, Cuiaba, Mato Grosso, Brazil); 2 males, same data
except: “t12c21, 16.735583°N, 94.205305°W, 1,362 m” (José Luis
Sanchez-Huerta Collection, Xalapa, Veracruz, Mexico; Victor Moct-
ezuma Collection, Xalapa, Veracruz, Mexico); 1 female, same data
except: “9/X/2015, t13c16, 16.740500°N, 94.217055°W, 1,127 m”
(Victor Moctezuma Collection, Xalapa, Veracruz, Mexico); 1 male,
same data except: “t13c14, 16.739861°N, 94.216722°W, 1,131 m”
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(Texas A&M University Insect Collection, College Station, Texas,
USA); 2 females, labeled: “México, Oaxaca, Sta. Maria Chimalapa,
SnFco La Paz, 12/V1/2016, t22¢c26, 17.103083°N, 94.065833°W, 314
m, Selva alta, 314 m, Victor Moctezuma Col.” (José Luis Sanchez-
Huerta Collection, Xalapa, Veracruz, Mexico; Victor Moctezuma
Collection, Xalapa, Veracruz, Mexico); 1 female, same data except:
“12/V1/2016, t22c33, 17.102083°N, 94.063805°W, 361 m” (Victor
Moctezuma Collection, Xalapa, Veracruz, Mexico); 1 female, same
data except: “t22c¢34, 17.102083°N, 95.110000°W, 370 m” (Texas
A&M University Insect Collection, College Station, Texas, USA); 1
female, same data except: “t22c36, 17.101722°N, 94.063055°W,
387 m” (Victor Moctezuma Collection, Xalapa, Veracruz, Mexico);
1 female, same data except: “t22c38, 17.101638°N, 94.062472°W,
397 m” (Victor Moctezuma Collection, Xalapa, Veracruz, Mexico);
1 female, same data except: “t22c27, 17.102944°N, 94.065555°W,
321 m” (Victor Moctezuma Collection, Xalapa, Veracruz, Mexico);
1 female, same data except: “t22c31, 17.085722°N, 94.064388°W,
348 m” (Canadian Museum of Nature, Ottawa, Ontario, Canada); 1
female, labeled: “México, Oaxaca, San Miguel Chimalapas, San An-
tonio, 14/X/2015, t14c15, 16.660194°N, 94.225361°W, bosque de
niebla, 1,647 m, Victor Moctezuma Col.” (Victor Moctezuma Collec-
tion, Xalapa, Veracruz, Mexico); 1 male, 1 female, labeled: “México,
Finca San Carlos (Palomares), Oaxaca, 25-V-59, G. y V. Halffter leg”
(Gonzalo Halffter Collection, Instituto de Ecologia A. C., Xalapa, Ve-
racruz, Mexico).

ETYMOLOGY

The specific epithet derives from “Istmefio,” the demonym for in-
habitants of the Tehuantepec Isthmus, Oaxaca, Mexico.

MALE

Holotype major male (Fig. 1a). Length 8.5 mm, pronotal width
4.3 mm, elytral width 4.6 mm. Dorsal surface dark-metallic green
in color with a reddish cast, glabrous, reticulate microsculpture.
Head: hexagonal shape. Clypeal projection trapezoidal and bent
upwards in frontal view, broadly bifurcate and u-shaped in dorsal
view. Clypeal punctures weakly marked. Frons concave with weakly
marked and irregularly sized punctures. Clypeal and frontal carinae
lacking. Clypeogenal sutures well marked. Genae obtusely oval with
large, coarse punctures. Two strongly elongate, inwardly curved,
slender cephalic horns behind the eyes. Pronotum: lacking projec-
tions. Anterior midline not marked. Anterior half of pronotum with
2 concavities. Weakly marked, minute, sparse punctures in the an-
terior-central portion of the pronotal disc; becoming ocellate, large
and dense in the rest of the pronotum. Lateral fovea inconspicuous,
irregular in shape. Elytra: dark matte-green in color. Elytral striae
well marked, with well defined, variably sized and regularly spaced
punctures. Interstriae with minute punctures. Pygidium: coarse,
confluent, dense punctures, becoming smaller and less dense to-
wards the apex. Setae sparse. Protibia: quadridentate on external
border, lacking projections on internal border and apex. Apex with
along setal brush (some setae are lost by abrasion). Parameres: api-
cal teeth acute, well developed (Fig. 1c). Lamella copulatrix: inferior
right lobe much longer than the left lobe (Fig. 1d).

MINOR MALE

Differs from the major male by the parabolic clypeal apex, cephalic
horns reduced to small conical tubercles, pronotum with 2 small pro-
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tuberances on the anterior half, pronotal punctures uniform in shape
and size, and widened protibia.

FEMALE

Differs from the male by the head pentagonal in shape, bidentate
clypeus, well-marked clypeal carina, small, straight cephalic horns, pro-
jected upwards and placed in the center of the frons, 2 small tubercles
in the anterior half of the pronotum (Fig. 1b). The ventral portion of the
vagina is well sclerotized (Fig. 1e).

VARIATION

Mean length: 8.5 mm (7.2-8.8 mm), mean pronotal width: 4 (3.7—
4.8 mm), mean elytral width: 4.5 mm (4.1-5.1 mm). Some paratypes
are completely dark metallic red in color.

DISTRIBUTION AND ECOLOGY

Onthophagus istmenus was collected in the Mountain Cloud
Forest and the Tropical Rainforest between an elevation range of
150 to 1,700 m, a mean temperature of 16 to 26 °C, and an an-
nual rainfall of 1,500 to 3,000 mm, from the Tehuantepec Isthmus,
eastern Oaxaca, Mexico (Fig. 2). The new species follows the Typical
Neotropical distributional pattern (Halffter & Morrone 2017), and
may occur in Veracruz and Chiapas. Onthophagus istmenus was at-
tracted to and captured with pitfall traps baited with human dung.
Pereira & Halffter (1961) collected this species on horse dung. Spe-
cies in the Onthophagus belorhinus Bates (Coleoptera: Scarabaei-
dae) species complex are frequently attracted to dung, carrion, and
rotten fruits (Howden & Young 1981; Kohlmann & Solis 2001; Halff-
ter & Halffter 2009).

DIAGNOSIS

Onthophagus belorhinus and O. istmenus seem to be closely re-
lated species. The major males of the new species can be distinguished
easily by the obsolete anterior midline of the pronotum, whereas the
midline in O. belorhinus is strongly impressed. The minor males and fe-
males can be confused, but both species differ in dorsal coloring (dark
metallic green with a reddish cast or dark metallic red in O. istmenus;
dark brown, brownish black, glossy with a cupreous cast in O. belorhi-
nus) and elytral interstrial punctures (coarsely marked in O. istmenus,
obsolete in O. belorhinus).

REMARKS

The O. belorhinus species complex was defined by Howden
& Gill (1987) to include O. belorhinus and the closely related On-
thophagus andersoni Howden & Gill (Coleoptera: Scarabaeidae).
Onthophagus andersoni, O. belorhinus, O. istmenus, and Onthoph-
agus grataehelenae Kohlmann & Solis (Coleoptera: Scarabaeidae)
are proposed by us in a preliminary manner to conform the O. belo-
rhinus species complex. The major males of these species share the
trapezoidal clypeal horn that is bent upwards in frontal view, with a
u-shaped apical bifurcation; elongate, inwardly curved, slender ce-
phalic horns rising behind the eyes; clypeal and frontal carinas ab-
sent; pronotum lacking well developed tubercles and projections,
and occasionally with the midline strongly impressed in the frontal
portion. Pereira & Halffter (1961) collected O. istmenus several de-
cades ago, but they confused it with O. belorhinus.
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Fig. 2. Distribution of Onthophagus istmenus (white triangles) and Onthophagus santamariensis (black squares).

Key to the species of the Onthophagus belorhinus species complex, based on major males

1. Anterior mid-line of the pronotum strongly IMPressed . .. ... ...ttt e et e e e 2
1. Anterior mid-line of the pronotum obsolete ... ... ... e 0. istmenus new species
2. Bifurcation of clypeal horn v-shaped ......... ... .. i e O. grataehelenae Kohlmann & Solis
2. Bifurcation of clypeal horn broadly U-shaped . ... ... e e e e 3
3. Bifurcation of clypeal horn strongly elongate over the genae, with an indentation in the apex ........... 0. andersoni Howden & Gill
3. Bifurcation of clypeal horn elongate over the clypeus, without indentations . ............ ... .. o, O. belorhinus Bates

Onthophagus santamariensis Moctezuma, Sdnchez-Huerta & Halff-  TYPE MATERIAL (1 male, 6 females)

ter new species (Fig. 3).
4 (Fig. 3) HOLOTYPE, male: “México, Oaxaca, Santa Maria Chimalapa, 15/

VII/2016, coprotrap t24c19, 16.923944°N, 94.636638°W, potrero,

TYPE LOCALITY 264 m, Victor Moctezuma Col” (Coleccién Entomoldgica Miguel Angel
Santa Marfa Chimalapa, municipality of Santa Maria Chimalapa, Mordn, Instituto de Ecologia A. C., Xalapa, Veracruz, Mexico). PARA-
state of Oaxaca, Mexico. TYPES: 1 female, same data as holotype except: “Cerro Azul, c5, 12/
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Fig. 3. Onthophagus santamariensis new species: (a) male dorsal habitus; (b) female dorsal habitus; (c) aedeagus; (d) lamella copulatrix; (e) vagina.

VI/2015, 16.872611°N, 94.717472°W, selva mediana, 243 m” (Victor
Moctezuma Collection, Xalapa, Veracruz, Mexico); 1 female, same
data except: “San Francisco La Paz, 12/VI/2016, t22¢27, 17.102944°N,
94.065555°W, selva alta, 321 m” (Coleccién Entomoldgica Miguel Angel
Mordn, Instituto de Ecologia A. C., Xalapa, Veracruz, Mexico); 1 female,
same data except: “t22c24, 17.103444°N, 94.066361°W, 297 m” (José
Luis Sdnchez-Huerta Collection, Xalapa, Veracruz, Mexico); 1 female,
same data except: “t22¢19, 17.103194°N, 94.067916°W, 269 m” (Vic-
tor Moctezuma Collection, Xalapa, Veracruz, Mexico); 1 female, same
data except: “14/VI/2016, t19c01, 17.079638°N, 94.090000°W, 113 m”
(Texas A&M University Insect Collection, College Station, Texas, USA);
1 female, same data except: “t19c06, 17.078305°N, 94.091333°W, 132
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m” (Gonzalo Halffter Collection, Instituto de Ecologia A. C., Xalapa, Ve-
racruz, Mexico).

ETYMOLOGY

The specific epithet derives from Santa Maria Chimalapa, the mu-
nicipality where the type series was collected.

MALE

Holotype major male (Fig. 3a). Length: 5.5 mm, pronotal width: 3
mm, elytral width: 2.8 mm. Dorsal surface dark metallic red in color
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with a greenish cast, glabrous, reticulate microsculpture. Head: hex-
agonal in shape. Clypeus narrowly rounded anteriorly, distinctly re-
flexed. Clypeal punctures weakly marked. Frons concave with weakly
marked punctures variable in size. Clypeal and frontal carinae lack-
ing. Clypeogenal sutures well marked. Genae obtusely triangular with
coarse punctures. Two elongate, slightly inwardly curve, slender ce-
phalic horns rising behind the eyes. Pronotum: 2 longitudinal, dorsally
acute, well defined tubercles in front of disc; tubercles well separated
by a shallow concavity. Anterior half of pronotum with 2 concavities.
Weakly marked, minute, sparse punctures in the antero-central por-
tion of the pronotal disc, becoming coarse, dense, large and ocellate
in the rest of the pronotum. Lateral fovea inconspicuous, irregular in
shape. Elytra: elytral striae well marked; with coarse, ocellate, variably
sized and regularly spaced punctures. Interstriae with minute punc-
tures. Pygidium: coarse, dense, ocellate punctures, becoming smaller
and less dense towards the apex, with dense, short, thick setae. Pro-
tibia: quadridentate on external border, lacking projections on internal
border and apex. Apex with a dull, short setal brush. Parameres: apex
strongly projected frontwards, obtusely triangular; apical teeth acute,
well developed (Fig. 3c). Lamella copulatrix: inferior right lobe much
longer than the left lobe (Fig. 3d).

FEMALE

Differs from male by the head pentagonal in shape, clypeus reflexed
and weakly sinuate, clypeal carina well marked, frons with 2 rounded
transversal tubercles, pronotum uniformly punctate with coarse and
ocellate punctures, anterior margin of pronotum with 2 almost indis-
tinct concavities, and last abdominal sternite widened (Fig. 3b). The
ventral portion of the vagina is well sclerotized (Fig. 3e).

VARIATION

Mean length: 4.9 mm (5.5-4.6 mm), mean pronotal width: 2.9
(3.1-2.5 mm), mean elytral width: 2.5 mm (2.8-2.1 mm). Some para-
types are completely dark metallic red in color, lacking the greenish
shine.

2020 — Florida Entomologist — Volume 103, No. 2
DISTRIBUTION AND ECOLOGY

Onthophagus santamariensis was collected in Subtropical Oak For-
est fragments surrounded by pastures, and Tropical and Subtropical
Rainforests between an elevation range of 100 to 400 m, a mean tem-
perature of 22 to 24 °C, and an annual rainfall of 1,500 to 3,000 mm,
from Los Chimalapas region, eastern Oaxaca, Mexico (Fig. 2). The new
species follows a Typical Neotropical distributional pattern (Halffter &
Morrone 2017), and may occur in Veracruz and Chiapas. Onthopha-
gus santamariensis was collected with pitfall traps baited with human
dung. Species in the Onthophagus luismargaritorum Delgado (Coleop-
tera: Scarabaeidae) species complex are frequently attracted to dung
and carrion (Delgado 1995; Delgado et al. 2006).

DIAGNOSIS

Onthophagus santamariensis and O. luismargaritorum seem to
be closely related species. The new species may be distinguished eas-
ily by the acute longitudinal tubercles of the pronotum, separated by
a shallow concavity in major males (rounded longitudinal tubercles,
separated by a deep longitudinal concavity in major males of O. luis-
margaritorum), and the apex of parameres strongly projected anteri-
orly and obtusely triangular (dorsally concave, not strongly projected
anteriorly, irregular in shape in O. luismargaritorum).

REMARKS

Onthophagus luismargaritorum, O. santamariensis, and Onthoph-
agus yucatanus Delgado, Peraza & Deloya (Coleoptera: Scarabaeidae)
share several characters that distinguish them from the remaining taxa
of the O. clypeatus species group: the reduced size; clypeus obliquely
reflexed and narrowly rounded; not strongly elongate, cephalic horns
rising between the eyes; protibia short and wide; and female prono-
tum without tubercles (Delgado et al. 2006). These 3 species are pro-
posed by us in a preliminary manner to conform to the O. luismargari-
torum species complex.

Key to the species of the Onthophagus luismargaritorum species complex, based on major males

1. Tubercles of the pronotum separated by a deep longitudinal concavity ............. .. ... ... ... .... O. luismargaritorum Delgado
1. Tubercles of the pronotum separated by a shallow concavity . ......... .. i e e 2
2. Dorsal color dark metallic green or blue, with a cupreous sheen; tubercles of pronotumobtuse .............. ... ... ... ........

................................................................................. O. yucatanus Delgado, Peraza & Deloya
2. Dorsal color dark metallic red, with a greenish sheen; tubercles of pronotum dorsally acute .......... O. santamariensis new species
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