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Abstract

The taxonomy of the transitional Nearctic-Neotropical lubber grasshopper genus Romalea (Romaleidae) is revised,
considering Taeniopoda as its junior synonym (syn. n.). Twelve species of Romalea are recognized, whose distribution
extends from southern USA to Panama. The following species are redescribed: R. auricornis (Walker, 1870), comb.
rev., R. citricornis (Bruner, 1907), comb. n., R. centurio (Drury, 1773), comb. rev., R. eques (Burmeister, 1838),
comb. rev., R. gutturosa (Bolivar, 1901), comb. n., R. microptera (Palisot de Beauvois, 1817), R. obscura (Bruner,
1907), comb. n. (= Taeniopoda bicristata), R. picticornis (Walker, 1870), comb. rev. (= Taeniopoda stali, syn. n.), R.
reticulata (Fabricius, 1781) comb. n., R. tamaulipensis (Rehn, 1904) comb. n., and R. varipennis (Rehn, 1905) comb.
n. A new species from Guatemala, R. guatemalensis sp. nov., is described.

Keywords: Taxonomy; Taeniopoda; New species; Mesoamerica

Resumen

Se revisa la taxonomia del género de saltamontes de la zona transicional Neartico-Neotropical Romalea
(Romaleidae), considerando Taeniopoda como su sindonimo junior (syn. n.). Se reconocen 12 especies de Romalea,
cuya distribucion va del sur de los EUA hasta Panama. Se redescriben las siguientes especies: R. auricornis (Walker,
1870), comb. rev., R. citricornis (Bruner, 1907), comb. n., R. centurio (Drury, 1773), comb. rev., R. eques (Burmeister,
1838), comb. rev., R. gutturosa (Bolivar, 1901), comb. n., R. microptera (Palisot de Beauvois, 1817), R. obscura
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(Bruner, 1907), comb. n. (= Taeniopoda bicristata), R. picticornis (Walker, 1870), comb. rev. (= Taeniopoda stali,

syn. n.), R. reticulata (Fabricius, 1781) comb. n., R. tamaulipensis (Rehn, 1904) comb. n., y R. varipennis (Rehn,

1905) comb. n. Se describe una especie nueva de Guatemala, R. guatemalensis sp. nov.

Palabras clave: Taxonomia; Taeniopoda; Nueva especie; Mesoamérica

Introduction

The family Romaleidae is a group of grasshoppers
that is mainly distributed in the Neotropical region, with
its species being medium to large sized and having rich
wing coloration (Rehn & Grant, 1959a). Members of
Romaleidae are characterized by having a hypognathous
head with undivided fastigium, an immobile spine at the
apex of the outer surface of posterior tibia and a highly
specialized stridulatory system (Amédégnato, 1977;
Dirsh, 1961). Romaleids are characterized by frequently
exhibiting intraspecific variation in body coloration, which
has led to the existence of a large number of species
synonymies within the group (Pocco, 2013). However,
some exhaustive morphological studies based on different
character systems have provided valuable information for
establishing species boundaries in several romaleid genera
(Carbonell, 1986, 2004, 2007; Roberts & Carbonell, 1982).

The family Romaleidae takes its name from the
monotypic genus Romalea Serville, 1831, which is only
represented by R. microptera (Palisot de Beauvois, 1817),
whose geographic distribution is restricted to southeastern
USA (Hebard, 1925; Rehn & Grant, 1959a). This species
has been suggested through its taxonomic history to be
closely related with species of Taeniopoda Stal, 1873
based on their similarity of external morphological
and genitalia features and on their close geographical
proximity (Mutun & Borst, 2004; Rehn & Grant, 1959a,
b). Taeniopoda currently contains 12 recognized species
that are distributed from southern USA to Panama, though
most of its species occur in Mexico (Cigliano et al., 2021;
Hebard, 1924). Members of Romalea and Taeniopoda
were originally differentiated based on features of the
pronotum (shape and size) and coloration (Brunner von
Wattenwyl, 1893), and currently the same features are still
employed to distinguish them.

Two recent molecular phylogenetic studies based on
both genome wide (3RAD) and Sanger DNA sequence
data, with the former also examining internal genitalia
and external morphological features, consistently
showed that Romalea is paraphyletic with respect to its
morphologically similar genus Taeniopoda (De Jesus-
Bonilla et al., 2017, 2019). Moreover, these studies also
revealed that 7. picticornis (Walker, 1870) and T. stali
Bruner, 1907 actually are conspecific, and showed the

existence of an undescribed species from Guatemala that
is morphologically similar to 7. auricornis (Walker, 1870).
Here we carry out a taxonomic revision of Romalea,
considering Taeniopoda as its junior synonym, based on
examination of both external morphological and internal
genitalia features and on the phylogenetic relationships
obtained in the above phylogenetic studies. Based on the
gathered evidence, we recognize 12 species for the genus,
and formally describe a new species from Guatemala.

Material and methods

A total of 346 adult specimens originally assigned
to Romalea and Taeniopoda were examined. Part of
these specimens were collected by the authors along
the known geographical distribution of both genera.
The collected material is deposited at the Coleccion
Nacional de Insectos (CNIN) of the Instituto de Biologia,
Universidad Nacional Autonoma de México (IB-UNAM).
We also examined specimens deposited in the following
entomological collections: Tecnologico Nacional de
Meéxico-Instituto  Tecnologico de Ciudad Victoria,
Mexico (TecNM-ITCV); Universidad de San Carlos de
Guatemala, Guatemala (USAC); Instituto Nacional de
Biodiversidad, Costa Rica (INBio); Museo Nacional de
Ciencias Naturales, Spain (MNCN); The Natural History
Museum, United Kingdom (BMNH); and the Entomology
Collection of the Academy of Natural Sciences of Drexel
University, Philadelphia, USA (ANSP). We also reviewed
research grade photographs of specimens assigned
to Taeniopoda and Romalea from iNaturalist/GBIF
(2022) and the Orthoptera Species File (Cigliano et al.,
2022).

External morphological features were observed with a
ZEISS Stemi DV4 stereomicroscope, and measurements
were made with a digital caliper (Fig. 1A, B). Internal
male genitalia were dissected by immersing the distal part
of the abdomen in 10% KOH for 10 minutes and then
removing it with a hook. After removal, the genitalia were
kept immersed in 10% KOH for 20 minutes, muscle tissue
was removed and the features of the internal genitalia were
observed with a ZEISS Stemi DV4 stereo microscope
(Fig. 1C, D). Digital photographs of the entire specimens
were taken with a Fujifilm FinePix S1600 digital camera.
Digital photographs of internal genitalia were taken with
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Figure 1. Morphological features of species of Romalea: A) head, B) body, C) endophallus, and D) ephiphallus.

a Leica Z6 APO stereoscope. The terminology employed
in this study followed Snodgrass (1935), except for the
genitalia terminology, which followed Dirsh (1956).

We modelled the ecological niche of each species
with our records and iNaturalist/GBIF (2022) research
grade observations. We extracted data for each species
from bioclimatic layers of WorldClim2 and altitude
(Fick & Hijmans, 2017; Hijmans et al., 2005). We used
SDMtoolbox (Brown, 2014) to retain layers without high
collinearity (< 0.8). Ecological Niche Models (ENM)
were reconstructed in MaxEnt 3.4.0 (Phillips et al., 2006)
with 25% of subsample for training test model, 100,000
iterations and 20 replicates. ENM were projected to
geographic space to generate potential distribution maps.

Results

Our taxonomic revision of the species originally
assigned to Romalea and Taeniopoda allowed us to
distinguish that they form amorphologically cohesive group
that can be distinguished from the remaining members
of Romaleidae by the following morphological features:
1) tectiform pronotum with a medial carina forming a
pronotal crest, 2) lateral carinae with distinct lateral angles,
3) anterior margin of pronotum obtuse-angulate, posterior
margin rectangular to acute-angulate, 4) prosternal process
developed, spiniform and directed ventro-caudal, 5) head
without marked rostral development, 6) first anal vein
transversally dividing the tegmina into 2 sections, 7)

reticulated veins and veinlets, and &) fenestrated areas
black or partially to completely bleeded by veins color.
We also found morphological variation that is consistent
with the species delineation revealed by the previously
published molecular data, and that therefore can be
employed to propose a stable phylogeny-based species
classification for the group. Accordingly, we propose that
Taeniopoda represents a junior synonym of Romalea,
recognize 11 previously described species for the genus
(see below their redescriptions), and describe a new
species from Guatemala that is morphologically similar
to R. auricornis.

Descriptions

Order Orthoptera Latreille, 1793

Superfamily Acridoidea MacLeay, 1821

Family Romaleidae Brunner von Wattenwyl, 1893

Subfamily Romaleinae Pictet & Saussure, 1887

Tribe Romaleini Pictet & Saussure, 1887

Genus Romalea Serville

Romalea Serville, 1831: 280; Hebard, 1925: 2; Rehn &
Grant, 1959a: 252, 1961: 231; Amédégnato, 1974:
198; Eades, 2000: 204; Cigliano et al., 2021: online.

Rhomalea Burmeister, 1838: 619 (misspelling); Saussure,
1859: 392; Pictet & Saussure, 1887: 348; Kirby,
1890: 588; Kirby, 1910: 369.

Taeniopoda Stal, 1873: 50; Brunner von Wattenwyl, 1893:
134; Bolivar, 1901: 264; Rehn ,1904: 530; Bruner,
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1907: 231; Kirby, 1910: 371; Hebard, 1924: 253,
1925: 7; Rehn & Grant, 1959a: 252, 1961: 240;
Ortega & Marquez, 1988: 327; Eades, 2000: 204;
Rowell, 2013: 106; Cigliano et al., 2021: online;
De Jests-Bonilla et al., 2017: 600-617, 2019: 64,

of the lateral lobe of pronotum, fourth and major sulcus
divides pronotum in prozona and metazona. Sulci are
associated to scars in lateral part of pronotum. Pronotal
disc and lateral lobes cribose-punctate to rugose-punctate.
Prosternal process developed, spiniform. Tegmina:

syn. n. reduced (e.g., Fig. 3A) to macropterous (e.g., Figs. 3B,
Teniopoda Buzzetti & Barrientos-Lozano 2011: 210  4A), not brachypterous. Reticulated veins and veinlets,
(misspelling). fenestrated areas black, or partially to completely bleeded
Type species. Romalea microptera (Palisot de Beauvois, by veins color. Costal margin arcuate, anal margin straight
1817). to arcuate. Apex semi-circular. Wings: wings as long as

Size varies from medium to large, length of body
(head-tegmina): females 70.00-31.83 mm, males 57.90-
32.07 mm. Head: antennae filiform with 19-22 flagellar
segments; first 7-17 antennal flagellar segments pale,
the rest of antennal flagellar segments black. Antennal
flagellar segments 1 and 2, and/or 5 and 6 tend to be fused
(Fig. 2A, B). Gena rounded, vertex globose, fastigium
declivent. Lateral ridges of fastigium obtuse-angulate.
Frontal costa marked, narrow and sulcate from apical
frons to medial ocellus, evanescent inferiorly. Frons with
marked facial carina. Eye oval shaped and prominent.
Fastigium and frons punctate; vertex sparsely punctate,
gena and circumocular area sparsely punctate to smooth.
Pronotum: tectiform with a medial carina forming a
pronotal crest, and lateral carinae with distinct lateral
angles (Fig. 2C, D). Lateral lobes at least 1.3 times wider
than deep, the lower margin slightly emarginated. Anterior
margin obtuse-angulate; posterior margin rectangular to
acute-angulate. Pronotum with 4 transverse sulci, anterior
sulcus does not cut the medial carina and do not touch
the bottom margin of the lateral lobe of the pronotum,
the second sulcus cut the medial carina and extends up to
mid-length of the lateral lobe of pronotum, third sulcus
cuts the medial carina and extends more than two-thirds

Key to recognized species of Romalea Serville, 1831

tegmina, with central red-pink area (Figs. 5A, 6A, C,
E, G). Apex slightly curved. Costal and apical margin
black, posterior margin narrowly black. Disc with central
red area. Hind leg: femur almost equal to the abdomen
in length, rather slender. Medial area of femur with 2
series of black spots (Fig. 1B). Tibia with 2 series of 8-10
posterior spines. Male genitalia: endophallic plates large.
Dorsal and ventral aedeagal valves and aedeagal process
relatively short. Aedeagal valves transverse sulcated
(Figs. 7- 9).

Diagnosis. Members of Romalea can be distinguished
from the remaining Romaleini genera by having the
following morphological features: /) distinct pronotum,
tectiform with a medial carina forming a pronotal crest
and lateral carinae with distinct lateral angles, 2) anterior
margin of pronotum obtuse-angulate, posterior margin
rectangular to acute-angulate, 3) prosternal process
developed, spiniform and directed ventro-caudal, 4) head
without marked rostral development, and 5) first anal vein
transversally dividing the tegmina into 2 sections. See
Table 1 for comparison of Romalea with related genera.

Distribution. Species of this genus occur from southern
and eastern USA to Panama in Central America (Figs.
10, 11).

1 With a medial carina 0.25 times or less maximum height of pronotum (Fig. 2C), forming a low elevated pronotal

BT 1.ttt e b e bt e e et bt e bt e b e e a e e bt s Rh e e h e e aa e e h e e e an e e h e e b e e aee et s e e eeaeennes 2
- With a medial carina elevated at least 0.3 times total height of pronotum (Fig. 2D), forming an elevated pronotal crest,
without black ring at distal margin of antennal flagellar segments (Fig. 2A) ....ccccceviriiriniiniininininencccceeeeeeee 5
2 Tegmina reduced %2 length of Pronotum.........cccccveeieieiiiniinicninencnisenenene R. microptera (Palisot de Beauvois, 1817)
- Tegmina not reduced, with black ring at distal margin of antennal flagellar segments (Fig. 2B) ....ccccocoveveieincncnncne 3
3 Head and pronotum background COLOT, SIEEM.........ccueiriiiiiriiininirtitetet ettt sttt e e eaeas 4

Head and pronotum background color, black (Fig. 3E).....c.ccocovininininininiieiiiiiiececaens R. eques Burmeister, 1838
4 Sides of medial carina and pronotal sulci black, with a slightly excavated black furrow in the dorsal part of pronotum
between 3™ and 4™ Sulci (Fig. 4E).....ocuiiiviiieeieieieieee et R. tamaulipensis (Rehn, 1904)
- Sides of medial carina, pronotal sulci and pronotum with slightly excavated furrow in the dorsal part of pronotum
between 3™ and 4™ sulci, with the same color of pronotum (Fig. 4C)......ccccovrvererrerrrernrnnn. R. picticornis Walker, 1870
5 Pronotum considerably robust, lateral carinae considerably distinct. Pronotal disc flattened, table shaped
(FIE. B ettt ettt ettt R. obscura (Bruner, 1907)

- Pronotum robust, lateral carinae distinct. Pronotal disc not flattened, roof shaped............ccoooveviriiniiiiniiiees 6
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6 Posterior margin of pronotum slightly acute-angulate to rectangular..........c..cccccveoieiiviiiiinincninenenececeeeee e 7
- Posterior margin of pronotum very acute-angulate, produced caudally ..........cccccceoeiiiiiniinininiininnnececeeeeee 9
7 Pronotum and head ground color, green. Tegmina veins and veinlets green to brown-yellowish .........ccccccceeveenennen. 8
- Pronotum and head ground color, dark brown to black. Tegmina veins and veinlets brown to light brown
(FIE. B0 ittt ettt ettt ettt ea s R. centurio (Drury, 1773)
8 Robust. Large size (55.75-49.67 mm). With broadly apical black margin in tegmina
(Fig. 3F) ceereeieeieieeeceencneeeiee R. guatemalensis De Jesus-Bonilla, Barrientos-Lozano & Zaldivar-Riverén sp. n.

Slender. Medium size (47.57-32.07 mm). Without apical or narrow black margin in tegmina
(FIE: BBttt ettt ettt et e h ettt b e e nes R. auricornis Walker, 1870
9 Medial and lateral Carinae BIACK ...........coiririiriiriiriiiiicieiet ettt ettt ettt ettt sttt s 10
- Medial and lateral carinae lighter than pronotum (Fig. 4F)......cccccoeviiiiiinininninncnces R. varipennis (Rehn, 1905)
10 Pronotum and head ground color purple to black (Fig. 4D)....ccccccevvevininvninincncncne. R. reticulata (Fabricius, 1781)
- Pronotum and head ground color, reen OF Ted..........couiiiiiiiiiiiiiiicreerec ettt st 11
11 Pronotum and head ground «color red. Pale portion of the flagellum is red color
(FIE. A ettt ettt sttt ettt R. gutturosa (Bolivar, 1901)
- Pronotum and head ground color green. Pale portion of the flagellum is yellow to lemon-yellow
(FIZ: 3D) ittt ettt ettt sttt be e R. citricornis (Bruner, 1907)

Pronotal crest

™ i

Figure 2. Morphological features of species of Romalea. Pronotum and antennae variation: Scheme representing antenna with A)
antennal segments without black ring at apex, B) antennal segments with black ring at apex, C) pronotum with low pronotal crest,
and D) pronotum with high elevated pronotal crest.

Romalea microptera (Palisot de Beauvois, 1817) (Fig. 3A)

Gryllus (Locusta) guttata Stoll, 1813: 23.

Dictyophorus reticulatus Thunberg, 1815: 259.

Acridium micropterum Palisot de Beauvois, 1817: 146;

Scudder, 1901: 9.

Romalea microptera; Serville 1831: 280; Rehn & Hebard,
1914: 256; Hebard, 1916: 19; Roberts, 1941: 239
Rehn & Grant, 1959a: 249; Rehn & Grant, 1961:
233; Dirsh, 1961: 394; Kevan, 1980: 139; Jones,
1981; Helms et al., 2003: 135-140; Capinera et al.,
2004: 149; Mefferd et al., 2005: 31-32; Stauffer &

Whitman, 2007: 103-114; Capinera, 2008: 1268-
1270; Schowalter, 2018: 1-17.

Rhomalea gigantea Burmeister, 1838: 619.

Romalea marci M. A. Serville, 1838: 623.

Rhomalea microptera; Charpentier, 1845: Tab 49: 49
(misspelling); Kirby, 1910: 369.

Dictyophorus micropterus; Pictet & Saussure, 1887: 347,
Bruner, 1907: 230.

Romalea gloveri Kirby, 1910: 370.

Size (head-tegmina): females 70-50 mm, males 55-
43 mm. Head: scape and pedicel pale yellow to orange;
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Table 1
Comparative diagnostic characters of Romaleini genera that occur along the distribution area of Romalea Serville, 1831.
Genus Geographic Length of pronotum (mm) Crest of pronotum Fastigium of Body length (mm, from fastigium to end Length of References
distribution vertex of hind femora) tegmina (mm)
Brachystola Northern Not decidedly tectate and Absent or diffuse, Moderately Medium sized, robust Short, apex rounded  Bruner, 1904;
Scudder, 1876 America: USA granulate. Posterior margin ~ never cut by a prominent Male: 40-53 or moderately acute. Cigliano et al., 2022
and Mexico of the disc, truncate, sulcus Female: 40-60 Male: 9-10
rounded or angulate. Female: 6.5-10
Lateral carinae prominent.
Male: 15.5-17.5
Female: 14-23
Source: © Sigfrid Ingrisch, DORSA
Chromacris Northern Subsellate, fore part nearly ~ Well-defined keel Conical, depressed, with 2 Body rather slender, nearly cylindrical Generally as long as  Walker, 1870; Pictet
Walker, 1870 America: smooth; hind part scabrous  in hind part of converging keels Male: 18.0-31.0 the body & Saussure, 1887;
Mexico. and wider. Anterior margin  pronotum, but not Female: 28.0-38.0 Male: 20-30 Cigliano et al., 2022
Central America: slightly notched in the elevate; transverse [T | | i | l | | i | | [ { I* I I | ‘r_'[ [T ' , I L' Female: 29-43
Honduras. middle; posterior margin impressed lines very el e T e
Southern emarginated, angulate strongly marked e :
America: Male: 5.6-7.0

Ecuador, Perq,
Brazil, Costa

Rica
Dracotettix Northern
Bruner, 1889 America: USA

and Mexico
Litoscirtus Northern
Bruner, 1907 America:

Mexico

Female: 7.0-8.5

Pronotum large and broad,
with strongly marked
lateral carinae; anterior
and posterior margin edges
angulate, the latter greatly
prolonged

Male: 7.8-10.7

Female: 10.1-15.5

Pronotum provided with
distinct lateral carinae
throughout; rugosely
wrinkled

Male: 7.2-8.7

Female: 9.4-12.3

Tectiform, cristate,
strongly quadrilobed

The median

carina more or

less prominent,
subcristate, slightly
arcuate both in
front and behind the
principal sulcus, on
the anterior portion
gently trilobed

The vertex of the head
is broad and heavily
projecting. Fastigium
with rounded apex and
longitudinally carinate

The vertex about as wide

as the shortest diameter of
one of the eyes in the male,
in the female a little wider.
The fastigium only gently
depressed rather profoundly
sulcate and furnished with a
median longitudinal carina

Source: C.S. Carbonell

Entire surface of body and limbs very
rough

Male: 22.7-27

Female: 36.7-45

Bruner, 1889;
Hebard, 1931;
Cigliano et al., 2022

Tegmina and
wings somewhat
abbreviated,
somewhat shorter
than the abdomen
Male: 14-15
Female: 9-17.1

Source: © Academy of Natural Sciences
Philadelphia, Martina Pocco.

Tegmina and wings  Bruner, 1904;
complete, the former Hebard, 1931;
coriaceous, rather Lightfoot &
closely veined, of Weissman, 1991;
moderate width, Cigliano et al., 2022
the apex rounded

and extending

beyond the tip of the

abdomen.

Male: 19.3-25.2

Female: 28.4-35.4

Body rugose, generally medium size
Male: 22.9-25
Female: 27.9-38

[ I|||'.|1|M|ml||||||1|H||_t

Source: Academy of Natural Sciences,
Philadelphia. Image, Carbonell, C.S.
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Table 1. Contintia

Genus Geographic Length of pronotum (mm) Crest of pronotum Fastigium of Body length (mm, from fastigium to end Length of References
distribution vertex of hind femora) tegmina (mm)
Phrynotettix Northern Pronotum broad, strongly Median carina more  Vertex about equally long Body short and broad, robust to not Tegmina Rehn, 1902;
Glover, 1872 America: USA rugose, elongate-ovate, or less distinct but as broad; fastigium with excessively robust squamiform, Bruner, 1904;
and Mexico posterior margin angulate, most developed on median carina distinct Male: 22-31 scarcely reaching Cigliano et al., 2022
cephalic margin subarcuate, the Female: 34.5-36 the middle of the
the lateral carinae define etazoan, transverse second abdominal
and strongly constricted, the sulci arcuate, segment or one-half
caudal margins straight. particularly the to abdomen, their
Male: 9-16 second and third dorsal edges can be

touch or overlapping
Male: 5-14
Female: 7.5-15

Female: 11-23

Source: MNHN Paris — Simon POULAIN

—2018
Romalea Northern Distinct pronotum, tectiform Median carina Vertex globose; fastigium Size varies from medium to large Tegmina reduced, This work;
Serville, 1831 America: USA;  with a medial carina well marked along declivent, lateral ridges Male: 43-57 macropterous, or Serville, 1831; Stal,
Mexico and forming a pronotal crest the pronotum, not obtuse-angulate, frontal Female: 50-70 well developed 1876; Cigliano
Central America and lateral carinae with very raised to well costa marked, narrow and Male: 20-40 et al., 2022
distinct lateral angles; developed sulcate from apical frons to Female: 22-42
anterior margin of pronotum medial ocellus

obtuse-angulate, posterior
margin rectangular to
acute-angulate

Male: 14-18

Female: 18-20

Source: C.S. Carbonell, 2012

Spaniacris Northern Pronotum sellate; surface Medial carina Vertex rounded, fastigium Form slender, body smooth Fully alate in both Hebard, 1937; Rehn
Hebard, 1937 America: USA mostly smooth, except for slightly visible, weakly or subobsoletely Male: 19.8-21.6 sexes. Whitish, & Grant, 1960;
pronotal sulci impressions never elevated, cut carinate, Female: 31-35.3 tegmina with rather  Cigliano et al., 2022
and fine metazonal by 3 transversal emarginated large dusky or
punctulations sulcus olivaceous spots
Male: 3.7-3.9

Male: 16.9-19.1
Female: 29.8-31.8

Female: 5.9-6.4

Source: © Academy of Natural Sciences
Philadelphia, Martina Pocco

Tytthotyle Northern Pronotum widening Pronotum disk Vertex moderately wide, The female quite large and robust Tegmina straight Strohecker et al.,
Scudder, 1897 America: USA posteriorly, rugose nearly flat, without  shallowly sulcate, with a Female: 28.0-45.0 and moderately 1968; Bruner, 1889;
tuberculate; anterior margin  medial carina; the 3  rather prominent median | broad; reaching fully Cigliano et al., 2022
nearly straight, posterior transverse impressed longitudinal carina that one-fourth their
margin a little acute angled, lines nearly equally  extends from the apex length beyond the
with the apex rounded; plain, continuous, across occiput to front edge tip of the abdomen
entire pronotum strongly the last a little in of pronotum Female: 30-40
emarginated advance of the
Female: 9.5-10.25 middle

Source: © Academy of Natural Sciences
Philadelphia, Martina Pocco
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Figure 3. Lateral view of A) Romalea microptera, female; B) R. auricornis, male; C) R. centurio, female; D) R. citricornis, male; E)

R. eques male, and F) R. guatemalensis, male.

first 7-9 antennal flagellar segments orange to yellow
with black dorsal coloration, remaining flagellar segments
black. Fastigium slightly declivent (Fig. 3A). Vertex and
fastigium orange or green-yellowish, orange or black;
coronal suture yellow to orange. Frons green-olivaceous to
orange or black; facial carina and epistomal margin yellow
to orange, lighter than frons; vertex and gena usually with
black spots. Pronotum: pronotum with a medial carina
0.25 times or less its maximum height. Medial carina
transversely furrowed in prozona, slightly rugose in
metazona. Sides of carina and transverse sulci broadly
black. Pronotal disc and lateral lobes green-olivaceous,
orange-yellowish, orange or black. Medial carina and
posterior margins of pronotum yellow to orange, lighter
than pronotum. Dorsum of prozona with 1 to 5 slightly
excavated black dots between the 3rd and 4th sulci.
Posterior margin rectangulate. Tegmina: tegmina reduced
to 3/4 of the abdomen, with red to pink coloration on
medial portion. Veins and veinlets yellowish green, yellow,
orange or black. Abdomen: color of tergites variable in
combinations green, grey, yellow or black, with yellow
to orange dorsomedial line. Sternites color variable as
tergites, with anterior black margin, and yellow to orange

caudal margin. Hind leg: medial area of femur yellow to
orange, in melanistic specimens black. Dorsal, ventral and
external lateral carinae yellow to orange, ventral carinae
paler than dorsal carinae. External dorsolateral face black,
with the same color of dorsal carina or discontinuously
black; external ventrolateral face with a series of black
dots. Semilunar process black, cover plate yellow to orange,
insertion of extensor tibia muscle paler than rest of femur.
Male genitalia: posterior margin of the endophallus plate
sub-angular or rounded. Ancora of epiphallus lobiform
shaped with right or interior orientation. Epiphallus bridge
sculpture developed. Margin of lateral plate of epiphallus
sub-angular (Fig. 7A, B).

Diagnosis. This species has a wide variation in color,
but generally has yellow to orange ground color forms.
Melanistic variations are almost entirely black. It can be
distinguished from the remaining species of Romalea by
the following combination of characters: (1) low pronotal
crest, (2) tegmina and wing reduced to 3/4 of abdomen
length, (3) tegmina with a red to pink central area, (4)
dorsum of prozona with 1 to 5 dorsal slightly excavated
black dots between the 3rd and 4th sulci, and (5) vertex
slightly declivent.
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Figure 4. Lateral view of A) Romalea gutturosa, male; B) R. obscura, male; C) R. picticornis, male; D) R. reticulata, female; E) R.

tamaulipensis female, and F) R. varipennis, male.

Distribution. This species is distributed along the
southeast part of the USA, from Texas to Florida and
northwards to Tennessee (Fig. 10A).

Material examined: USA. 1 Q; Florida: Collier Co,
Big Cypress Bend; 25°56°32.6” N, 81°28°10.9” W; 5 Aug
2009; leg. Jensen, Mugleston 1 &'; Florida, Collier Co, Port
of the Islands Marina; 25°57°25.6” N, 81°30°47.5” W, 7
Aug 2009; leg. Jensen, Mugleston.

Remarks

This is the best-known species of the genus,
with numerous published studies on its morphology,
physiology and ecology. This species has a considerable
color variation, and it is usual that the western melanistic
specimens are confused with R. eques, though they can be
easily distinguished from each other by the reduced wings
of R. microptera.

Romalea auricornis (Walker, 1870), comb. rev. (Fig. 3B)

Rhomalea auricornis Walker ,1870: 538 (misspelling).

Taeniopoda pulchella Bolivar, 1901: 269; Bruner,
1907: 237; Kirby, 1910: 72; Hebard, 1924: 263;
Descamps, 1975: 51.

Taeniopoda auricornis; Rehn, 1904: 532; Bruner, 1907:
237; Kirby, 1910: 372; Hebard, 1924: 261, 1932:
270; COPR, 1982: 114; Descamps, 1975: 51;
Fontana et al. ,2008: 224-225; Barrientos-Lozano
etal., 2013: 321-322; De Jests-Bonilla et al., 2017:
600, 2019: 64.

Size (head-tegmina): females 47.57-31.83 mm, males
38.96-32.07 mm. Head: scape and pedicel grey to pale
yellow; first 13-17 antennal flagellar segments yellow,
the rest of antennal flagellar segments black. Fastigium
strongly declivent. Vertex, fastigium and frons dark green
to yellowish green; coronal suture, facial carina and
epistomal margin green to yellowish green. Pronotum:
with a medial carina elevated at least 0.3 times total height
of pronotum, forming an elevated pronotal crest. Pronotal
disc and lateral lobes green to dark green. Medial carina
rugose or slightly rugose. Lateral carinae slightly prominent
and rugose. Pronotal crest and lateral carinae same color
of pronotum or slightly darker. Sides of pronotal crest and
lateral carinae with the same color of pronotum or slightly
darker. Pronotal disc and lateral lobes green to dark green.
Posterior margin slightly acute-angulate. Tegmina: veins
and veinlets green to yellowish green. Abdomen: tergites
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Figure 5. A) Taeniopoda pulchella (holotype, male, dorsal view); B) T. pulchella (holotype, male, lateral view); C) 7. gutturosa
(syntype, male, dorsal view); D) T. gutturosa (syntype, male, lateral view); E) T. gutturosa (syntype, female, dorsal view); F) T.
gutturosa (syntype, female, lateral view); G) T. bicristata (syntype, female, dorsal view); H) T. bicristata (syntype, female, lateral

view).

grey and black, with green yellowish dorsomedial line.
Sternites grey or with the same color of tergites. Hind leg:
medial area of femur green to yellowish green. Dorsal,
ventral and external lateral carinae with the same color of
medial area. External dorsolateral face with same color of
dorsal carina or finely black; external ventrolateral face
with the same color of external ventrolateral carina and
with a series of black dots. Semilunar process black, cover
plate and insertion of extensor tibia muscle black or paler
green. Male genitalia: posterior margin of the endophallus
plate sub-angular or rounded. Ancora of epiphallus angular
or lobiform shaped with right or interior orientation.
Epiphallus bridge sculpture strongly developed. Margin
of lateral plate of epiphallus sub-angular (Fig. 7C, D).

Diagnosis. This species is similar to R. centurio, but it
can be recognized by having: (1) elevated pronotal crest,
(2) green to dark green ground color, and (3) veins and
veinlets green to yellowish green.

Distribution. Mexican states of Hidalgo, Veracruz, and
the southern portion of Tamaulipas. (Fig. 10B).

Remarks

Romalea centurio and R. auricornis are morphologically
similar; however, they can be distinguished from the latter
species by the above diagnosis features and its disjunct
distribution.

Material examined: holotype: Mexico. &'; “Taeniopoda
pulchella”: Valcarcel; MNCN_ent 147350 Tipos 7479
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Figure 6. A) Rhomalea puncticornis (syntype, male, dorsal view); B) R. puncticornis (syntype, female, dorsal view); C) Taeniopoda
maxima (syntype, male, dorsal view); D) T. maxima (syntype, male, lateral view); E) T. tamaulipensis (holotype, female, dorsal
view); F) T. tamaulipensis (holotype, female, lateral view); G) T. varipennis (syntype, male, dorsal view); H) T. varipennis (syntype,

male, lateral view).

(possible holotype) (Fig. SA, B). Other material: Mexico.
2 29, 2 4&; Veracruz, Fortin, Hotel; 18.907188°N,
97.011801°W; alt.1,057 m; leg. M. Garcia-Paris, N.
Percino, 2 99, 1 &; Veracruz, Barranca de San Miguel;
18°53°05.0” N, 97°00°07.0” W; 10 Nov 2011; leg.
M. Garcia-Paris, N. Percino, 3 29, 3 &d; Veracruz,
Ixhuatlan del Café; 19°4°56” N, 97°1°47” W; alt. 1,507
m; 6 Oct 2013; leg. A. Zaldivar-Riveron, 1 Q; Veracruz,
Santiago Tuxtla; 18°27°48.5” N 95°17°21.9” W; alt. 312
m; 3 Oct 2014, 1 @, 1 &; Veracruz, Teocelo; 19°23°04.3”
N, 96°58’51.6” W; alt. 1,176 m; 26 Oct 2014; leg. E.
Recuero, A. Soto, 1 @, 1 &; Veracruz, Xico, Cascada
de Texolo; 19°24°22.7” N, 96°59°30.8” W; alt. 1,182

m; 13 Sep 2013, 3 99; Veracruz, Santa Lucrecia;
Oct 1922.

Romalea centurio Drury 1773, comb. rev. (Fig. 3C)

Romalea centurio Drury, 1773, 78, comb. rev.

Monachidium superbum (Stal, 1855: 352).

Rhomalea centurio; Saussure, 1859: 392.

Taeniopoda superba (Stal, 1873: 50).

Taeniopoda centurio; Pictet & Saussure, 1887: 348;
Bolivar, 1901; 268; Rehn, 1903: 12; Bruner,
1907: 236; Kirby, 1910: 372; Hebard ,1924: 265;
Barrientos-Lozano et al., 2013: 322-323; De Jesus-
Bonilla et al., 2017: 600, 2019: 64.
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Figure 7. Endophallus (lateral view) and epiphallus (dorsal view). A) Endophallus of R. microptera; B) epiphallus of R. microptera;
C) endophallus of R. auricornis; D) epiphallus of R. auricornis; E) endophallus of R. centurio; F) epiphallus of R. centurio; G)

endophallus of R. citricornis; H) epiphallus of R. citricornis.

Taeniopoda reticularis Bolivar, 1901: 269

Size (head-tegmina): females 52.00-37.70, mm,
males 44.56-33.17 mm. Head: scape and pedicel grey
to dark yellow; first 14-15 antennal flagellar segments
pale yellow, the rest of antennal flagellar segments black.
Fastigium strongly declivent. Vertex, fastigium, and frons
brown to dark brown; coronal suture, facial carina, and
epistomal margin same color of frons or slightly lighter.
Pronotum: with a medial carina elevated at least 0.3 times
total height of pronotum, forming an elevated pronotal
crest. Pronotal disc and lateral lobes dark brown to black.
Medial carina sulcate-rugose at the prozona, rugose at
metazona. Lateral carinae rugose. Pronotal crest and
lateral carinae dark brown to black, darker than pronotum.

Sides of pronotal crest, and lateral carinae dark brown to
black. Posterior margin slightly acute-angulate. Tegmina:
veins and veinlets brown to light brown. Apical margin
narrowly dark brown to black. Abdomen: tergites brown
and black, with light brown dorsomedial line. Sternites
dark brown to black. Hind leg: medial area of femur brown
to light brown. Dorsal, ventral, and external lateral carinae
with the same color of medial area. External dorsolateral
face the same color of dorsal carina; external ventrolateral
face with the same color of ventral carina or with a series
of black dots. Semilunar process black, cover plate and
insertion of extensor tibia muscle same color of upper
marginal area or black. Male genitalia: posterior margin
of the endophallus plate sub-angular or rounded. Ancora
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Figure 8. Endophallus (lateral view) and epiphallus (dorsal view). A) Endophallus of R. eques; B) epiphallus of R. eques; C)
endophallus of R. guatemalensis; D) epiphallus of R. guatemalensis; E) endophallus of R. gutturosa; F) epiphallus of R. gutturosa;

G) endophallus of R. obscura; H) epiphallus of R. obscura.

of epiphallus lobiform shaped with interior, right or
exterior orientation. Epiphallus bridge sculpture strongly
or slightly developed. Margin of lateral plate of epiphallus
sub-angular or rounded (Fig. 7E, F).

Diagnosis. This species is similar to R. auricornis, but
it can be distinguished by having: /) elevated pronotal
crest, 2) head and pronotum with a dark brown to black
ground color, and 3) the tegmina black and yellowish
brown with an apical black margin.

Distribution. Southern Sierra Madre Oriental in the
states of San Luis Potosi, Querétaro, Hidalgo and Puebla,
Mexico, to Nicaragua in Central America (Fig. 10C).

Material examined: Mexico. 1 21 &; Hidalgo, S. de
Molango; 20°44°10.9” N, 98°43°02.3” W; alt. 1,426 masl;
11 Sep 2012; leg. M. Garcia-Paris, N. Percino, 1 ¢, 2 3J;

Puebla, Cuetzalan; 20°01°00.6” N, 97°31°37.6” W; alt. 983
m; 11 Oct 2013, 5 22, 2 &3; Querétaro, Jalpan de Serra,
Valle Verde, el Pilon; 21°30°10.8” N, 99°10°13.8” W;
alt.1,152 m; 16 Aug 2014; leg. D. Dubovikoff, A. Zaldivar-
Riverén, 2 29, 3 &&; San Luis Potosi, Xilitla, Afuera de
cueva de potrerillos; 21°18°26.0” N, 99°03°58.4” W; alt.
1,176 m; 25 Oct 2013; leg. O. Franke, C. Santibaiies, J.
Craz, A. Guzman, 1 Q; San Luis Potosi, Xilitla, Las pozas
de Edward James; 21° 23°45.6” N, 98°59°47.8” W, alt.
621 m; 26 Oct 2013; leg. L. Barrientos-Lozano.

Remarks

Some populations assigned to this species have a
ground color violet, almost like R. reticulata. However,
R. centurio can be distinguished from the latter species by
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Figure 9. Endophallus (lateral view) and epiphallus (dorsal view). A) Endophallus of R. picticornis; B) epiphallus of R. picticornis;
C) endophallus of R. reticulata; D) epiphallus of R. reticulata; E) endophallus of R. tamaulipensis; F) epiphallus of R. tamaulipensis;

G) endophallus of R. varipennis; H) epiphallus of R. varipennis.

having the veins and veinlets brown to light brown (red
brown to purple in R. reticulata).

Romalea citricornis (Bruner 1907), comb. n. (Fig. 3D)

Taeniopoda citricornis Bruner, 1907: 234, Kirby, 1910:
371; Hebard, 1924: 270, 1932: 270; De Jests-
Bonilla et al., 2017: 600, 2019: 64.

Size (head-tegmina): females 47.90-39.07 mm, males
47.04-36.68 mm Head: scape and pedicel black; first 13-
15 antennal flagellar segments yellow to lemon-yellow,
the rest of antennal flagellar segments black. Fastigium
strongly declivent. Vertex, fastigium, and frons green or
lemon green; coronal suture, facial carina, and epistomal
margin same color of frons or slightly lighter. Pronotum:
with a medial carina elevated at least 0.3 times total height

of pronotum, forming an elevated pronotal crest. Pronotal
disc and lateral lobes olivaceous. Medial carina rugose
or slightly rugose. Lateral carinae rugose. Pronotal crest,
sides of pronotal crest, and lateral carinae black. Posterior
margin acute-angulate. Tegmina: veins and veinlets brown
or green. Abdomen: tergites brown and green, with brown
yellowish dorsomedial line. Sternites brown to light green.
Hind leg: medial area of femur brownish to light green.
Dorsal, ventral and external lateral carinae with the same
color of medial area. External dorsolateral face with the
same color of dorsal carina or black; external ventrolateral
face black, or with the same color of ventral carina and
with a series of black dots. Semilunar process black, cover
plate and insertion of extensor tibia muscle black or with
the same color of external dorsolateral face. Male genitalia:
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Figure 10. Potential geographic distribution maps of A) R. microptera, B) R. auricornis, C) R. centurio, D) R. citricornis, E) R. eques,

and F) R. guatemalensis.

posterior margin of the endophallus plate rounded. Ancora
of epiphallus angular or lobiform shaped with right or
exterior orientation. Epiphallus bridge sculpture strongly
or slightly developed. Margin of lateral plate of epiphallus
rounded (Fig. 7G, H).

Diagnosis. Romalea citricornis can be distinguished
from the remaining species of the genus by having the
following combination of characters: (1) elevated pronotal
crest, (2) green ground color, (3) pronotal crest and lateral
carinae black, (4) yellow or lemon-yellow pale portion of
antenna, and (5) posterior margin acute-angulate.

Distribution. Southern Mexico to Guatemala (Fig.
10D).

Material examined: Mexico. 8 29, 7 4J; Oaxaca,
Municipio Asuncion Ixtaltepec, Santiago Ixtaltepec;

16°41°18” N, 94°54°17” W, alt. 213 m; Oct 2014; leg.
A. Villaluz, 1 &'; Oaxaca, Municipio Asuncion Ixtaltepec,
Santiago Ixtaltepec; 16°41°18” N, 94°54°17” W; alt. 213
m; 22 Dic 2012; leg. A. Zaldivar Riverén, V. Salinas
Ramos, 3 99, 4 &J'; Chiapas, Tuxtla Gutierrez, Copoya;
16°42°21.9” N, 93°07°02.3” W; alt. 1,273 m; 13 Sep
2014; leg. A. Zadivar-Riverén, D. Dubovikoff, V. S. De
Jesus-Bonilla et al., 1 @, 1 &; Chiapas, Tierra y Libertad;
16°22°08.1” N, 93°52°06.5” W; alt. 687 m; Sep 2014.
Guatemala. 1 &'; Jutiapa; Asuncién Mita; 8 Oct 1993; leg.
X. Leiva, 1 &'; Guatemala; Guatemala; 12 Oct 1985; leg.
M. Zepeda, 2 99; Santa Rosa, Estanzuela de Ixhuatan;
23 Sep 2000; leg. Carlos Avila Ramos, 1 &'; Santa Rosa,
Barberena, El Naranjito; 30 Oct 1990; leg. C. MacVean,
1 9; Quetzaltenango, Finca Lozano; 1 Jul 1991; leg. E.
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Figure 11. Potential geographic distribution maps of A) R. gutturosa, B) R. obscura, C) R. picticornis, D) R. reticulata, E) R.

tamaulipensis, and F) R. varipennis.

Lozano, 1 &'; Jalapa, Mataquescuintla, Finca Buena Vista; 4
Dic 1996; leg. D. Rodriguez, 1 §'; Jalapa, Mataquescuintla;
15 Sep 1991; leg. Claudia Maza, 1 &'; Guatemala, Puerta
parada; 19 Jul 1984; leg. J. Schuster, 1 J'; Escuintla, Palin;
16 Oct 1999; leg. R. Juarez, 1 &'; Coatepeque, Finca Santa
Gertrudis; 21 May 1983; leg. Hazard.

Remarks

The validity of this species was previously uncertain.
The original figure of Bruner (1907) was of poor quality
and probably was based on a specimen with a low pronotal
crest. Hebard (1932) records that the pronotal crest in this
species is high, resembling R. varipennis. Examination of
specimens from southern Mexico and Central America
shows that it has a high pronotal ridge.

Romalea eques (Burmeister, 1838), comb. rev. (Fig. 3E)
Rhomalea eques Burmeister 1838: 620; Saussure 1859:
392.

Taeniopoda burmeisteri Bolivar, 1901: 266.

Taeniopoda eques, Kirby, 1910: 372; Hebard, 1924: 256;
Hebard, 1925: 7; Hebard ,1932: 270; Rehn & Grant,
1959a: 253; Rehn & Grant, 1961: 243; Whitman &
Loher,1984: 1-12; Richman et al., 1993: 95; Eades,
2000: 204; Capinera et al., 2004: 150; Rivera-
Garcia, 2006: 135; Stauffer & Whitman, 2007:
103-114; Fontana et al., 2008: 225-226; Whitman
& Richardson, 2010: 377-380; Barrientos-Lozano
etal., 2013: 323-324; De Jests-Bonilla et al., 2017:
600, 2019: 64.
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Size (head-tegmina): females 50.26-41.78 mm, males
50.97-38.24 mm. Head: scape black to green; pedicel
black; first 9-11 antennal flagellar segments yellow
with black ring at distal margin (sometimes segments
1-3 black), remaining antennal flagellar segments black.
Fastigium strongly declivent. Vertex and fastigium black;
coronal suture yellow. Frons black or occasionally yellow,
facial carina and epistomal margin yellow. Gena with a
distinct vertical yellow band. Pronotum: pronotum with
a medial carina 0.25 times or less its maximum height.
Medial carina of pronotum rugose. Pronotal disc black;
lateral lobes black. Medial carina and posterior margins of
pronotum yellow. Posterior margin rectangulate. Tegmina:
veins and veinlets green yellowish, fenestrated areas black.
Apical margin usually broadly black. Hind leg: medial
area of femur yellow to green yellowish. Dorsal, ventral,
and external carinae yellow to green yellowish. External
lateral faces black. Semilunar process, cover plate, and
insertion of extensor tibia muscle black. Abdomen: tergites
black, with yellow dorsomedial line. Sternites black with
yellow caudal margin. Male genitalia: posterior margin of
the endophallus plate sub-angular or rounded. Ancora of
epiphallus lobiform shaped with interior, right or exterior
orientation. Epiphallus bridge strongly sculptured, slightly
or absent. Margin of lateral plate of epiphallus sub-angular
or rounded (Fig. 8A, B).

Diagnosis. This species can be recognized by the
following combination of characters: (1) low pronotal
crest, (2) general ground color black, (3) antennal flagellar
segments with a black ring at the distal margin, and (4)
lateral lobes and disc of the pronotum entirely black.

Distribution. Romalea eques is widely distributed
along the semi-arid highlands from southern USA to the
Mexican Plateau, Sierra Madre Oriental, Trans-Mexican
Volcanic Belt, and the Pacific Coast of México (Fig. 10E).

Material examined: Mexico. 1 9,1 &'; Aguascalientes,
SanJoséde Garcia-Paredes;20°08°34.70”N, 102°22°53.94”
W; alt. 2,157 m; 23 Sep 2010; leg. M. Garcia-Paris,
N. Percino, 4 99; Coahuila, Cuatro Ciénegas, Rancho
Casita, Ojo de agua; 27°08°03.9” N, 102°18°57.5” W; alt.
935 m; leg. U.O. Garcia-Vazquez, M. Trujano-Ortega,
1 &; Coahuila, La angostura Saltillo; 25°21°38.48”
N, 101° 1°21.44” W; alt. 1,566 m; 22 Sep 2010; leg.
M. Garcia-Paris, N. Percino, 1 J; Coahuila, Saltillo 3
km SE de La Angostura; 25.32748°N, 101.026°W; alt.
1,931 m; 21 Oct 2013; leg. U.O. Garcia-Vazquez, M.
Trujano-Ortega, 3 99, 1 &; Durango, Carretera Torreon;
25°31°48.5” N, 103°39°59.8”; alt. 1,355 m; 11 Aug 2015;
leg. M. Trujano-Ortega, 1 9,2 &J; Guanajuato, Carretera
Juventino Rosas, rumbo a Celaya al NE de Potrerillos;
alt. 2,292 m; 19 Jun 2013; leg. E. O. Martinez-Luque,
2 Q9; Guanajuato, El Moro de Barajas; 20°19°03.9” N,

101°41°45.2” W; alt. 1,825 m; 17 Jul 2014; leg. E.O.
Martinez-Luque, M. Canchola, J.J. Castro-Sanchez, 1 @;
Guerrero, Tierra Colorada; 17°09°24.8” N, 99°32°27.0”
W; alt. 620 m; Jul 2012; leg. E.O. Martinez-Luque, 1 ;
Hidalgo, RMO Xhita; 20°38°04.1” N, 99°19°35.2” W; alt.
2,048 m; 10 Oct 2009; leg. M. Garcia-Paris, N. Percino,
1 9, 1 &; Hidalgo, Tula de Allende, carretera Tula-Sn.
Fco. Bojay; 20°04°43.08” N, 99°21°9.8” W; alt. 2,196 m;
24 Sep 2014; leg. A. Ramirez-Ponce, 1 9; Hidalgo, El
Tablon; 11 Oct 2009; leg. M. Garcia-Paris, N. Percino,
1 9,2 &3; Michoacan, Emiliano Zapata, Cerro grande
cara sur; 20°00°25.5” N, 102°35°48.8” W; alt. 1,669 m;
7 Aug 2014, 1 9; Querétaro, Cadereyta, Bellavista del
Rio; 20°41°06.1” N, 99°34°37.3” W; alt.1,945 m; 11 Oct
2009; leg. M. Garcia-Paris, N. Percino, 1 9; Querétaro,
Cadereyta; 20°42°09.6” N, 99°47°00.8” W; alt. 2,072 m;
11 Oct 2009; leg. M. Garcia-Paris, N. Percino”, 1 J;
San Luis Potosi, Xilitla, Las pozas de Edward James;
21°23°44.5” N, 98°59’31.6” W; 17 Jul 2015; leg. O.
Pérez-Flores, 3 @ Q; Zacatecas, Sierra Vieja; 23°29°40.78”
N, 102°7°42.69” W; alt. 2,085 m; 22 Sep 2010; leg. M.
Garcia-Paris, N. Percino.

Remarks

This species is morphologically similar to R.
tamaulipensis, but it could be distinguished from the latter
species by its black general coloration of pronotum and
head.

Romalea guatemalensis De Jesus-Bonilla, Barrientos-
Lozano & Zaldivar-Riveron, sp. n. (Fig. 3F)
http://zoobank.org/urn:lsid:zoobank.
org:act:88C3363D-CC99-4563-BAF2-9A5B71C5BF1E
Size (head-tegmina): females 55.75-53.33 mm, males
52.80-49.67 mm Head: scape and pedicel black; first 15-
16 antennal flagellar segments yellow, the rest of antennal
flagellar segments black. Fastigium strongly declivent.
Vertex, fastigium, and frons yellowish green to dark
green; coronal suture, facial carina, and epistomal margin
yellow or yellowish orange. Pronotum: with a medial
carina elevated at least 0.3 times total height of pronotum,
forming an elevated pronotal crest. Medial carina rugose
or slightly rugose. Lateral carinae slightly prominent and
rugose. Pronotal crest, lateral carinae, and lateral border
of pronotum yellowish orange. Pronotal disc and lateral
lobes yellowish green to green. Posterior margin acute-
angulate. Tegmina: veins and veinlets brown yellowish.
Apical margin broadly black. Abdomen: tergites grey and
black, with yellowish dorsomedial line. Sternites grey or
with the same color of tergites. Hind leg: medial area of
femur green to pale yellow. Dorsal, ventral, and external
lateral carinae with the same color of medial area. External
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dorsolateral face with the same color of dorsal carina or
finely black; external ventrolateral face with the same color
of ventral carina and with a series of black dots. Semilunar
process, cover plate and insertion of extensor tibia muscle
black. Male genitalia: posterior margin of the endophallus
plate sub-angular or rounded. Ancora of epiphallus angular
or lobiform shaped with right or interior orientation.
Epiphallus bridge sculpture strongly developed. Margin
of lateral plate of epiphallus sub-angular (Fig. 8C, D).

Diagnosis. R.  guatemalensis  morphologically
resembles R. auricornis, but it can be distinguished by
having: (1) pronotum green with yellowish lateral and
medial carinae (lateral and medial carinae with the same
color of pronotum in R. auricornis), (2) apical margin
broadly black (narrowly black in R. auricornis), and (3)
metazona strongly produced caudal (slightly produced in
T. auricornis).

Distribution. This species was collected in localities
of Guatemala; however, a broader sampling is pertinent
(Fig. 10F).

Material examined: holotype: Guatemala. ¢; Baja
Verapaz, Purulha, Orejuela; 15°14°58.7” N 90°09°21.2”
W; alt. 1,359 m; 26 Sep 2015; leg. V.S. De Jesus-
Bonilla, O. Pérez-Flores, Carmen L. Yurritia. CNIN (Fig.
3F). Paratypes: Guatemala. 2 99, 4 &J; same data as
for holotype, 1 &; El Petén, Poptin, Finca la Jarrilla;
16°18°18.5” N, 89°24°34.6” W; 4 Jul 2015; leg. Carmen
L. Yurritia. CNIN

Etymology. The species name refers to Guatemala, the
country where the type specimens were collected.

Remarks

Previously published molecular phylogenetic studies
showed that this species is closely related to R. microptera,
R. auricornis, R. centurio, and R. obscura, with these 5
species being nested in a single clade (De Jesus-Bonilla
et al., 2017, 2019).

Romalea gutturosa (Bolivar, 1901), comb. n. (Fig. 4A)
Taeniopoda gutturosa Bolivar, 1901: 268; Kirby,, 1910:
372; Hebard 1924: 269; COPR, 1982: 115; De
Jests-Bonilla et al., 2017: 600, 2019: 64.
Taeniopoda aurantiae Bruner, 1907: 235.

Size (head-tegmina): females 53.75-42.77 mm, males
46.19-42.86 mm Head: scape and pedicel black; first
11-15 antennal flagellar segments scarlet red, the rest
of antennal flagellar segments black. Fastigium strong
declivent. Vertex, fastigium, and frons scarlet red or dark
orange; coronal suture, facial carina, and epistomal margin
with the same color of frons or slightly lighter. Pronotum:
with a medial carina elevated at least 0.3 times total height

of pronotum, forming an elevated pronotal crest. Pronotal
disc and lateral lobes scarlet red to dark orange. Medial
carina rugose or slightly rugose. Lateral carinae rugose.
Pronotal crest and lateral carinae black. Sides of pronotal
crest, and lateral carinae black. Posterior margin acute-
angulate. Tegmina: veins and veinlets brown or yellowish
brown. Abdomen: tergites black and grey, with brown
yellowish dorsomedial line. Sternites brown to red. Hind
leg: medial area of femur red, orange or brownish. Dorsal,
ventral and external lateral carinae with the same color
of medial area. External dorosalteral face with the same
color of dorsal carina or black; external ventrolateral face
black, or with the same color of ventral carina. Semilunar
process black, cover plate, insertion of extensor tibia
black. Male genitalia: posterior margin of the endophallus
plate rounded. Ancora of epiphallus angular shaped with
interior orientation. Epiphallus bridge sculpture strongly
developed. Margin of lateral plate of epiphallus rounded
(Fig. 8E, F).

Diagnosis. This species can be recognized by the
following combination of morphological features: (1)
elevated pronotal crest, (2) scarlet red to dark orange
ground color, (3) pronotal crest and lateral carinae black,
(4) scarlet red to orange red pale portion of antenna, and
(5) posterior margin acute-angulate.

Material examined: syntypes: Guatemala. 1 @;
“Taenipoda gutturosa Allolectotype C.S. Carbonell
1966”; Escuintla; MNCN Cat. Tipos No 7244 MNCN_Ent
147347 (syntype) (Fig. 5C, D), 1 &; “Taenipoda gutturosa
Allolectotype C.S. Carbonell 1966”; Escuintla; MNCN
Cat. Tipos No 7244 | MNCN_Ent 147346 (syntype) (Fig.
5E, F). Other material: Guatemala. 2 99; Santa Rosa,
Estanzuela de Ixhuatan, 24 Sep 2000; leg. Carlos Avila
Ramos, 1 &; Santa Rosa, El Naranjito; 8 Nov 1989; leg.
R. Pérez, 1 &; Santa Rosa, El Cerinal; enero 1993; leg.
A. C. Bailey, J. Monzon, 1 &; Santa Rosa, Barberena,
El Naranjito; 2 Aug 1989; leg. R. Pérez, 3 @9; Santa
Rosa, Barberena, El Cerinal; enero 1993; leg. A.C. Bailey,
J. Monzon, 1 @, 1 &; Retalhuleu, Finca Los Brillantes;
14°33°27.2” N, 91°37°06.5” W; 14 May 2016; leg. V.S.
De Jests-Bonilla, Eliam Percha, 1 9; Quetzaltenango,
Hda. Batza; 6 Jul 1985; leg. M. R. Séaenz, 1 &; Peten,
Sayaxché; 7 Jul 1975; leg. José M., 1 &; Guatemala,
San Miguel Petapa; 8 Oct 1988; leg. C. Taracena, 1 &;
Guatemala, Amatitlan; Dic 78; leg. M. C. Vean, 1 J;
Suchitepequez, Cuyotenango, La Ecantadora; 26 Aug
1978; leg. Martin Minundo. El Salvador. 2 99,2 4J; La
Libertad; 13°40°59.68” N, 89°17°0.63” W; alt. 341 m; 14
Aug 2009; leg. L. Barrientos-Lozano.

Distribution. Central America, in Guatemala and El
Salvador (Fig. 11A).
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Remarks

Romalea gutturosa is closely related to R. citricornis,
but they can be distinguished from each other by the
external morphological features included in the key herein
provided. Moreover, the geographic distribution of R.
gutturosa is more restricted than the one of R. citricornis,
(Figs. 10D, 11A).

Romalea obscura (Bruner, 1907), comb. n. (Fig. 4B)

Taeniopoda obscura Bruner, 1907: 235; Kirby, 1910: 372;
Hebard, 1924, 273; Maes, 1998: 103; Barrientos-
Lozano et al., 2013: 325; De Jests-Bonilla et al.,
2017: 600, 2019: 64, comb. n.

Taeniopoda bicristata Bruner, 1907: 236; Kirby, 1910:
372; Hebard, 1924, 271, syn. n.

Size (head-tegmina): females 50.89-48.76 mm, males
46.14 mm. Head: scape and pedicel grey to dark yellow;
first 15-17 antennal flagellar segments yellow, the rest
of antennal flagellar segments black. Fastigium strongly
declivent. Vertex, fastigium, and frons brown to black
mate; coronal suture, facial carina, and epistomal margin
cinnamon, lighter than frons. Pronotum: pronotum with a
medial carina elevated at least 0.3 times its total height,
forming an elevated pronotal crest. Lateral carinae heavy
rugose. Pronotal disc robust and flattened, table shaped in
metazona. Pronotal disc and lateral lobes dark brown to
matte black. Pronotal crest, lateral carinae, and posterior
margins of pronotum light brown. Medial carina rugose.
Sides of pronotal crest, and lower margin of lateral carinae
black polished. Posterior margin rectangulate. Tegmina:
finely reticulate. Veins and veinlets light brown; fenestrated
areas black and light brown, mostly light brown in anal
area. Abdomen: tergites brown and black, with light
brown dorsomedial line. Sternites brown to black. Hind
leg: medial area of femur brown or entirely black. Dorsal,
ventral and external lateral carinae light brown to black.
Ventral and external ventrolateral carinae paler than dorsal
and external dorsolateral carinae. External dorsolateral face
variable, same color of dorsal carina; external ventrolateral
face with same color of ventral carina with black dots
series. Semilunar process black, cover plate and insertion
of extensor tibia muscle same color of upper marginal area.
Male genitalia: posterior margin of the endophallus plate
rounded. Ancora of epiphallus lobiform shaped with interior
orientation. Epiphallus bridge heavily sculptured. Margin of
lateral plate of epiphallus sub-angular (Fig. 8G, H).

Diagnosis. This is the most robust species within
Romalea. 1t can be distinguished from the remaining
species of the genus by the following combination of
characters: (1) elevated pronotal crest, (2) dark brown to
black ground color, (3) considerably robust pronotum, and
(4) pronotal disc flattened, table shaped.

Distribution. Yucatan Peninsula, and a single, non-
confirmed report from San Luis Potosi, Mexico (Fig. 11B).

Material examined: holotype: Mexico. @; “Taeniopoda
bicristata Syntype Type H299 Mat”; [Puebla, Matamoros];
Type Bruner (holotype) (Fig. 5G, H). Paratypes: Mexico.
1 &; “T. obscura”; Temax, Yucatan; Bruner (syntype,
etazoa type), 1 &; “T. obscura”; Mérida, Yucatan; leg.
Gaumer; (paratype), 1 &; “T. obscura”; Temax, Yucatén,;
leg. Gaumer; (paratype), 1 9,1 &; “T. obscura”; Temax
N. Yucatan; leg. Gaumer; (paratype). Other material:
Mexico. 2 99; San Luis Potosi, Taninul; 21°57°19.9” N,
98°5319.8” W; alt. 77 m; 09 Apr 2001; leg. L. Barrientos-
Lozano, 3 29, 1 &; Yucatan, Kaxil kiuic; 20°05°34.4” N
89°33°49.7” W; alt. 85 m; 30 Jul 2014; leg. C.N. Ibarra-
Cerdefia, 2 4d&'; Yucatan, Mérida; leg. Gaumer, 1 J;
Yucatan, Chichen Itza; leg. E. Thomposon; “F.M.N. Coll”,
1 9; Yucatan, Mérida; Gaumer, 1 9; Northern Yucatan.
Guatemala. 1 §; Petén, Flores, Dos Lagunas; 17 Jun 1989;
leg. Sergio Pérez, 1 Q; Petén, Tikal; 2 Oct 1999; leg.
Byron Gonzalez.

Remarks

Romalea bicristata was described from a single female
of uncertain locality (the label reads “Mat”, probably
Matamoros, Puebla). We consider that the characters that
separate R. bicristata from R. obscura, pronotal crest
lower in the metazona in R. obscura and higher in R.
bicristata, flattened portions on pronotal disc and sculpture
of lateral carinae, actually represent individual variation
of the only known specimen assigned to R. bicristata, and
hence are not sufficient to consider the latter taxon as a
separated species.

Romalea picticornis (Walker, 1870), comb. rev. (Fig. 4C)
Rhomalea picticornis Walker, 1870: 538 (misspelling);
Thomas, 1873: 240

Taeniopoda pecticornis Scudder & Cockerell, 1902: 39

(misspelling); Caudell, 1903: 795

Taeniopoda picticornis; Bruner, 1907: 234; Kirby, 1910:
371; Hebard, 1924: 256; De Jesus-Bonilla et al.,
2017: 600, 2019: 64.

Taeniopoda stali Bruner, 1907: 234 (T. stali, incorrect
original spelling); Hebard, 1924: 261, 1932: 270;
Fontana et al., 2008: 277; De Jesus-Bonilla et al.,
2017: 600, 2019: 64.

Taenipoda steali Kirby, 1910: 371 (misspelling).

Size (head-tegmina): females 59.44-42.35 mm, males
51.21-43.51 mm. Head: scape green yellowish or black,
pedicel black; first 11-12 antennal flagellar segments
yellow, or orange to scarlet with black ring at the distal
margin, the rest of antennal flagellar segments black.
Fastigium strongly declivent. Vertex and fastigium green
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to yellowish-olivaceous; coronal suture yellow. Frons
green to yellowish-olivaceous, facial carina and epistomal
margin yellow, lighter than frons. Pronotum: pronotum
with a medial carina 0.25 times or less its maximum
height. Medial and lateral carinae rugose. Pronotal disc
and lateral lobes green to yellow-olivaceous. Sides of
carinae and transverse sulci of the same color of pronotum.
Posterior margin rectangulate. Tegmina: veins and
veinlets green, fenestrated areas black. Abdomen: tergites
olivaceous-yellowish, with yellow dorsomedial line.
Sternites olivaceous-yellowish. Hind leg: medial area of
femur yellow to olivaceous-yellowish. Dorsal, ventral and
external lateral carinae yellow to olivaceous-yellowish.
External dorsolateral face black, external ventrolateral
face all black or with black dot series. Semilunar process
black, cover plate black or olivaceous-yellowish, insertion
of extensor tibia muscle grey to black. Male genitalia:
posterior margin of the endophallus plate sub-angular or
rounded. Ancora of epiphallus angular or lobiform shaped
with interior orientation. Epiphallus bridge sculpture
slightly or absent. Margin of lateral plate of epiphallus
sub-angular or rounded (Fig. 9A, B).

Diagnosis. Romalea picticornis is morphologically
similar to R. eques and R. tamaulipensis; however, R.
picticornis can be distinguished from the latter 2 species
by having the antennal flagellar segments with a black
ring at the distal margin. It can also be distinguished from
R. eques by its green to olivaceous-yellowish ground
color (black in R. eques), and from R. tamaulipensis by
its transverse sulci and sides of pronotal crest of the same
color of pronotum, (black in R. tamaulipensis).

Distribution. This species has been reported for various
localities along the Pacific Mountain Ranges and Pacific
Coastal plains of Mexico, the Balsas Basin and highlands,
Oaxaca and Puebla highlands, and the Trans-Mexican
Volcanic Belt (Fig. 11C).

Material examined: syntypes: Mexico. 1 &'; “Rhomalea
puncticornis Walker”; (stali) (syntype) (Fig. 6A), 1 9,1 J;
“Rhomalea puncticornis”; Oajaca (= Oaxaca); (syntype)
(Fig. 6B). Other material: Mexico. 4 @, 3 &; Colima,
Coquimatlan, Arroyo El Tanque del General; 19°08°30.0”
N, 104°01°27.3” W; alt. 504 m; 25-26 Aug 2013; leg.
J.C. Arenas-Monroy, 1 &; Estado de México, Ixtapaluca;
19°18°52.24” N, 98°53°4.30” W; alt. 2,485 m; Nov 2012,
1 9; Estado de México, Ixtapan de la Sal; alt. 1,850 m;
5-6 Oct 2013; leg. E.O. Martinez-Luque, 1 &'; Guerrero;
Teloloapan; 18°22°1” N, 99°52°8” W; alt. 1,575 m; 03 Nov
2012, 1 2,1 &; Guerrero, Carretera Teloloapan-Iguala,
(44 km E? de Xalostoc; 18°26°01.17” N, 99°45°15.99”
W; alt. 1682 m, 2 29,1 &; Guerrero, Olinala, Xixila;
18°00°07.0” N, 98°50°11.5” W; alt. 154 m; 11 Sep 2013, 2
33 Guerrero, Teloloapan, entrada al pueblo; 18°21°5.6”

N, 99°50°37.2” W; alt. 1,562 m; 23 Nov 2013; leg. A.
Zaldivar-Riveron, J.J. Martinez, M. Garcia-Paris, 3 99, 2
4'd; Jalisco, La Huerta, Estacion de Biologia de Chamela;
19°29.620° N, 105°02.749°W; alt. 87 m; 6 Sep 2009; leg.
M. Garcia-Paris, N. Percino, 1 Q; Morelos, Tepalcingo,
El Limén, Rio de El Limén; 18°31°58.0” N 98°56°20.6”
W; alt. 1,255 m; 25 Jul 2014; leg. E.O. Martinez-Luque,
1 &; Puebla, Totoltepec de Guerrero; 18°16°59.51” N,
97°48°25.80” W; alt. 1,508 m; 30 Nov 2013; leg. H.
Alvarez-Garcia, 1 Q; Veracruz, Acultzingo, Acultzingo;
18°42°01.8” N, 97°18’48.6” W; alt. 1,840 m; 24 Jul
2014; leg. A.G. Clause, 1 9, 4 3J'; Veracruz, Acultzingo,
Tecamalucan; 18°45°36.0” N, 97°12°36.0” W; alt. 1,384
m; 12 Sep 2014; leg. A. Zadivar-Riveron, D. Dubovikoff,
V.S. De Jesus-Bonilla et al.

Remarks

Romalea picticornis was previously only distinguished
from its synonym, R. stali, by its color of the pale portion
of flagellum; however, we noticed that this antennal color
is considerably variable, since even in fixed specimens the
antennae can be fading from scarlet to yellow.

Romalea reticulata (Fabricius, 1781), comb. n. (Fig. 4D)

Gryllus reticulatus Fabricius, 1781: 362; Donovan, 1800:

Plate 12.

Acheta reticulata; Fabricius, 1787: 231.

Taeniopoda maxima Bruner, 1907: 235.

Taeniopoda reticulata; Kirby, 1910: 372, Hebard, 1924:
103; Rowell, 2013: 106; De Jesus-Bonilla et al.,
2017: 600, 2019: 64.

Size (head-tegmina): females 61.66-51.15 mm, males
57.90-51.18 mm. Head: scape and pedicel black; first 10-
14 antennal flagellar segments yellow to orange, the rest
of antennal flagellar segments black. Fastigium strong
declivent. Vertex, fastigium and frons purple to black;
coronal suture, facial carina, and epistomal margin crimson
to purple. Pronotum: with a medial carina elevated at least
0.3 times total height of pronotum, forming an elevated
pronotal crest. Pronotal disc and lateral lobes purple to
black. Medial carina slightly rugose and polished. Lateral
carinae heavy rugose. Pronotal crest and lateral carinae
dark purple to black. Posterior margin acute-angulate.
Tegmina: veins and veinlets red brown to purple.
Abdomen: tergites and sternites purple to black. Hind leg:
medial area of femur purple. Dorsal, ventral and external
lateral carinae with the same color of medial area, black
at apex. External dorsolateral face with the same color of
dorsal carinae or black; external ventrolateral face with
the same color of ventral carinae with black dots series.
Semilunar process black and cover plate black; insertion
of extensor tibia muscle black or grey. Male genitalia:
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posterior margin of the endophallus plate rounded. Ancora
of epiphallus angular or lobiform shaped with exterior
orientation. Epiphallus bridge sculpture strongly or slightly
developed. Margin of lateral plate of epiphallus rounded
(Fig. 9C, D).

Diagnosis. This species can be recognized by the
following combination of characters: (1) elevated pronotal
crest, (2) ground color purple to black, (3) pronotal crest
and lateral carinae darker than rest of pronotum, and (4)
posterior margin acute-angulate.

Distribution. Nicaragua, Costa Rica in the Caribbean
slope, and Panama (Fig. 11D).

Material examined: syntype: Costa Rica. 1
“Taeniopoda maxima”; Limoén; leg. M.A. Carriker, Jr;
Type H297 (syntype) (Fig. 6C, D). Other material: Costa
Rica. 1 &'; Puntarenas, Cabo Blanco, Est. San Miguel; leg.
M. Ramirez; 173174,411412 INBio 1651349, 1 ¢; Limén,
Talamanca, Sixaola; 9°37°57.3” N, 82°39°32.6” W; 7 Aug
1992; leg. K. Taylor; INBio 803105,2 99, 3 &d; Limon:
Puerto Viejo de Talamanca; 9°39°10.4” N, 82°44°22.6”
W; alt. 1 m; 9 Sep 2014; leg. V.S. De Jesus-Bonilla, 1 9;
Limoén: Pococi, Colorado; 10°38°38.6” N, 83°44°31.2” W,
16 Jul 1993; leg. F. Araya; INBio 1685036, 4 22, 4 33
Limoén, Limon, La cieneguita; 9°58°58.5” N, 83°01°53.1”
W; alt. 1 m; 9 Sep 2014; leg. V.S. De Jests-Bonilla, 1 J;
Limon, Est. Hitoy-Carere; “184200, 643300”’; Nov 1990;
leg. G. Carballo; INBio 269359, 5 29, 6 4&; Limon:
Cahuita; 9°44°03.4” N, 82°49°40.6” W; alt. 1 m; 9 Sep
2014; V.S. De Jesus-Bonilla, 1 &; Limén, 1 &; Heredia;
Sarapiqui, La Virgen; 10°24°04.5” N, 84°02°57.5” W; 1
Oct1990; leg. R. Aguilar, INBio 526096, 1 J; Heredia,
Sarapiqui, La Virgen; 10°24°04.5” N, 84°03°00.7” W;
1 July 1990; leg. A. Fernindez; INBio 1377644, 1 9;
Heredia, Braulio Carrillo, Est. Magsasay; “264600,
5311007; Jul 1990; leg. D. Acevedo; INBio 299017, 1 @,
2 83 Alajuela, Los Chiles, Cafio Negro; 10°53°37.7” N,
84°47°20.0” W; 12 Aug 1993; leg. K. Martinez; INBio
1976539, 1976540, 1976542, 1 &; Alajuela, Los Chiles,
Cafio Negro; 10°53’37.7” N 84°47°20.0” W; 29 Jun
1992; K. Quesada; INBio 439523, 1 Q; Alajuela, Los
Chiles, Cafio Negro; 10°24°04.5” N, 84°02°57.5” W; 1
Jun 1990; leg. G. Carballo; INBio 257197, 1 [without
abdomen to determine sex]; Alajuela; Los Chiles, Cafio
Negro; 10°53°37.7” N, 84°47°20.0” W; 29 Jun 1992; leg.
K. Quesada; INBio 439524, 1 Q; Alajuela, Los Chiles,
Cafio Negro; 10°53°37.7” N, 84°47°20.0” W; 18 Aug
1992; leg. K. Martinez; INBio 696655, 1 &'; Alajuela, Los
Chiles, Cafio Negro; 10°57°19.2” N, 84°44°58.6” W, 12
Sep 1993; leg. K. Quesada; INBio 1947371, 1 &; Carrillo;
“vii-ix-03”, 1 Q; Guapiles; 5 Jun 1909; leg. P. P. Calvert,
1 Q; La Emilia; 19 Nov 1909; leg. P. P. Calvert, 1 &; San
Carlos; leg. Schils & Burgdorf, 1 J; Santa Clara (Atl);

leg. C.R. P. Biolley, 1 9, 4 &J; Siquirres; 2-3 Jul 1903;
leg. MA Carriker Jr. Nicaragua. 1 &'; Chontales; Janson.
Panama. 1 Q; Darién 1914, leg. J. Zetek.

Remarks
This species has the southernmost
distribution for the genus Romalea.

geographic

Romalea tamaulipensis (Rehn, 1904), comb. n. (Fig. 4E)

Taeniopoda tamaulipensis Rehn, 1904: 531; Bruner, 1907:
234; Hebard 1924: 261; Buzzetti & Barrientos-
Lozano, 2011: 210; De Jesus-Bonilla et al., 2017:
600, 2019: 64.

Romalea tamaulipensis, comb. n.

Size (head-tegmina): females 57.32-43.31 mmm, males
48.79-41.82 mm. Head: scape yellow, green-yellowish or
black; pedicel black; first 9-11 antennal flagellar segments
yellow with a black ring at the distal margin, remaining
antennal flagellar segments black. Fastigium strongly
declivent. Vertex and fastigium green yellowish to dark
green; coronal suture yellow. Frons green olivaceous to
dark green; facial carina and epistomal margin yellow
to green olivaceous, lighter than frons. Gena with a
distinct vertical yellow band. Pronotum: pronotum with
a medial carina 0.25 times or less its maximum height.
Medial carina of pronotum rugose or slightly rugose.
Sides of media carina black, transverse sulci narrowly
black. Pronotal disc green olivaceous to almost dark green;
lateral lobes green olivaceous to dark green, lighter than
pronotal disc. Medial carina and posterior margins of
pronotum yellow. Pronotum with dorsal slightly excavated
black furrow between 3rd and 4th sulci. Posterior margin
rectangular. Tegmina: veins and veinlets green yellowish,
fenestrated areas black. Tip of elytron with a narrow
black border Abdomen: tergites green to black, with
yellow dorsomedial line. Sternites green with yellow to
olivaceous green caudal margin. Hind leg: medial area
of femur yellow to green yellowish. Dorsal, ventral, and
external carinae yellow to green yellowish. External lateral
faces black. Semilunar process, cover plate and insertion
of extensor tibia muscle black. Male genitalia: posterior
margin of the endophallus plate sub-angular or rounded.
Ancora of epiphallus lobiform shaped with interior or
right orientation. Epiphallus bridge sculpture strongly
developed or absent. Margin of lateral plate of epiphallus
sub-angular or rounded (Fig. 9E, F).

Diagnosis. This species can be distinguished from the
remaining species of the genus by having the following
combination of characters: (1) low pronotal crest, (2)
general ground color green olivaceous, (3) antennal
flagellar segments with a black ring at distal margin, (4)
sides of medial carina black, color extends to lateral lobes
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of the pronotum, and (5) pronotum with dorsal slightly
excavated black furrow between 3rd and 4th sulci.

Distribution. This species is mainly distributed along
the Sierra Madre Oriental, but also has records in some
localities in the Trans-Mexican Volcanic Belt and the
southern Mexican Plateau (Fig. 11E).

Material ~ examined:  holotype:  Mexico. @
“Taeniopoda tamaulipensis”; Altamira, Tamaulipas; 7
Jan 1903; leg. M.E. Hoag; Type 5113 (holotype) (Fig.
6E, F). Other material: Mexico. 399, 2 &J; San Luis
Potosi, Guadalcazar, Abrego, Campamento Monternach;
22°39°23.2” N, 100°22°48.3” W; alt. 1,567 m; 22 Sep
2012, 1 &; Coahuila, 30 km antes de Santiago Aserradero;
25°23.347° N, 100°15.180° W; alt. 1,373 m; 10 Nov 2013;
leg. L. Barrientos-Lozano, V.S. De Jesus-Bonilla, A.Y.
Rocha-Sanchez, L. A. Hernandez-Cortéz, 1 Q; Hidalgo, El
tablon; 11 Oct 2009; leg. M. Garcia-Paris, N. Percino, 1 J;
Hidalgo, Metznoxtla; 20°37°47.8” N, 98°51°28.0” W; alt.
1,612 m; 12 Sep 2012; leg. M. Garcia-Paris, N. Percino,
1 @; Hidalgo, Pedregal; 20°39°05.7” N, 98°48°22.8”
W; alt. 1,290 m; 12 Sep 2012; leg. M. Garcia-Paris, N.
Percino, 3 99; Hidalgo, RMO Xhita; 20°38°04.1” N,
99°19°35.2” W; alt. 2,048 m; 10 Oct 2009; leg. M. Garcia-
Paris, N. Percino, 1 ¢; Hidalgo, Venados; 20°28°31.4”
N, -98°39°24.9” W; alt. 1,597 m; 11 Sep 2012; leg. M.
Garcia-Paris, N. Percino, 1 9,1 &; Nuevo Leén, Iturbide,
Santa Rosa Km 4; 24°42.113’ N, 99°54.472> W; alt. 1,513
m; 8 Nov 2013; leg. L. Barrientos-Lozano, V.S. De Jesus-
Bonilla, A.Y. Rocha-Sanchez, L. A. Hernandez-Cortéz, 1
Q; Nuevo Leon, Linares-San Roberto, Carretera 58 Km
30; 24° 44.732° N, 99°48.910° W; alt. 852 m; 8 Nov 2013;
leg. L. Barrientos-Lozano, V.S. De Jesus-Bonilla, A.Y.
Rocha-Sanchez, L. A. Hernandez-Cortéz, 2 99, 2 3J;
Nuevo Leon, Santiago, Arriba de la Cola de Caballo 6km
antes de Santiago; 25°21.841° N, 100°9.566° W; alt. 455
m; 10 Nov 2013; leg. L. Barrientos-Lozano, V.S. De Jesus-
Bonilla, A.Y. Rocha-Sanchez, L. A. Hernandez-Cortéz, 1
Q; Nuevo Leon, Santiago, Horse Tail Fall; 25°22.081°
N, 100°09.637° W, alt. 701 m; 10 Jul 2013; leg. L.
Barrientos-Lozano, 1 &'; Nuevo Ledn, Galeana, Puente de
Dios; 15 Aug 2015; leg. M. Trujano-Ortega, 4 99,2 4J;
Querétaro, Camino a Santa Maria Cocos; 18 Nov 2013; leg.
C. Pedraza Lara, E. Recuero, 1 9; Querétaro, Sierra Gorda
3km N de Arroyo Seco; 21°34°15.0” N, 99°42°43.0” W;
alt. 1,010 m; 14 Sep 2014; leg. U.O. Garcia-Vazquez, M.
Trujano-Ortega, 1 Q; Querétaro, Sierra Gorda Carretera
hacia Sotano de Barro; 24 Jul 2014; leg. A. Ramirez-
Ponce, 1 @,1 &; Tamaulipas, Ocampo, Libramiento
poniente Km 1.5; 22°50°15.25” N, 99°20°28.81” W; alt.
351 m; 12 Oct 2013; leg. L. Barrientos-Lozano, 2 99, 1
&'; Tamaulipas, Rd. 66, Tula-Ocampo a 11 km de Tula;

22°56.867° N, 99°36.267° W, alt.1481 m; 12 Oct 2013;
leg. L. Barrientos-Lozano.

Remarks

Rehn’s original description (1904) of R. tamaulipensis
was based on a single adult female. This redescription is
therefore more informative, since it includes information
of a number of specimens. The coloration described in
the original description of the species, “general color
burnt-sienna and ferruginous margin of medial carina and
posterior margin of the pronotum”, actually corresponds
to a discoloration acquired after fixation. Here we report
the coloration of live specimens that were collected as part
of this study.

Romalea varipennis (Rehn, 1905), comb. n. (Fig. 4F)
Taeniopoda varipennis Rehn, 1905: 410; Bruner, 1907:
237; Hebard, 1924: 271; Hebard, 1932: 271; COPR, 1982:
115; Maes, 1998: 115; Rowell, 2013: 108; De Jesus-
Bonilla et al., 2017: 600, 2019: 64.

Taeniopoda flavida Bruner, 1907: 237.

Size (head-tegmina): females 59.54-43.67 mm, males
55.34-46.91 mm. Head: scape and pedicel black; first
12-15 antennal flagellar segments yellow to orange,
the rest of antennal flagellar segments black. Fastigium
strong declivent. Vertex, fastigium and frons green
yellowish to orange; coronal suture, facial carina and
epistomal margin yellowish to orange. Pronotum: with
a medial carina elevated at least 0.3 times total height of
pronotum, forming an elevated pronotal crest. Pronotal
disc and lateral lobes orange yellowish to greenish-
yellow. Medial carina slightly rugose and polished. Lateral
carinae rugose. Pronotal crest, lateral carinae and posterior
margin orange to orange-yellowish, lighter than rest of
pronotum. Posterior margin acute-angulate. Tegmina:
veins and veinlets green- yellowish. Abdomen: tergites
brown and green, with brown yellowish dorsomedial
line. Sternites green to orange. Hind leg: medial area
of femur green-yellowish to orange-yellowish. Dorsal,
ventral, and external lateral carinae with the same color
of medial area. External dorsolateral face with same color
of dorsal carinae; external ventrolateral face with same
color of ventral carinae and with a series of black dots.
Semilunar process black, cover plate and insertion of
extensor tibia muscle black or with the same color of
external dorsolateral face. Male genitalia: posterior margin
of the endophallus plate sub-angular or rounded. Ancora of
epiphallus angular or lobiform shaped with right or exterior
orientation. Epiphallus bridge sculpture strongly or slightly
developed. Margin of lateral plate of epiphallus sub-angular
(Fig. 9G, H).
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Diagnosis. Romalea varipennis can be distinguished
from the remaining species of the genus by having the
following combination of external morphological features:
(1) elevated pronotal crest, (2) ground color orange
yellowish to greenish-yellow, (3) pronotal crest and lateral
carinae lighter than rest of pronotum, and (4) posterior
margin acute-angulate.

Distribution. Nicaragua, Costa Rica, and Panama

(Fig. 11F).
Material examined: syntype: 1 J&; “Taeniopoda
varipennis. Rehn Hebard Collection. Taeniopoda

varipennis Rehn H300 Type”; Central America; (syntype)
(Fig. 6G, H). Paratype: 1 &; “Taeniopoda varipennis”,
Central America; (paratype). Homotype: 1 Q; “Taeniopoda
varipennis”; Gulf of Nicoya; (homotype). Other material:
Costa Rica. 1 ?; Guanacaste, Bagaces, Est. Palo Verde;
10°20°56.8” N, 85°21°08.3” W; alt. 10 m; Aug 1991;
leg. D. Acevedo, 1 9,1 &; Guanacaste, Bagaces, Est.
Palo Verde; 10°20°56.8” N, 85°21°08.3” W; 1 Jul 1991,
leg. G. Dauphin, 2 &'J; Guanacaste, Bagaces, Est. Palo
Verde; 10°20°56.8” N, 85°21°08.3” W; 12-24 Aug 1992;
leg. U. Chavarria, 1 9; Guanacaste, La Cruz, Santa Elena
Finca Jenny; 10°51°55.8” N, 85°34°24.6” W; 9 Jul 1993;
leg. E. Araya, 1 9, 2 &&; Guanacaste, Liberia, PN Sta.
Rosa; 10°50°11.0” N 85°36°55.8” W; 6 Jul 1978; leg.
D. Janzen, 1 &; Guanacaste, Liberia, Sector Las Pailas;
10°46°36.5” N 85°21°06.8” W; 24 Aug 1992; leg.
C. Cano, 1 &; Guanacaste, Nicoya, Barra Honda, Los
Mesones; 10°10°12.4” N, 85°21°02.9” W; 1 Jul 1995; leg.
M. Reyes, 5 29, 10 3J'; Puntarenas, A 3km S de Curré;
8°58°31.4” N, 83°18’13.0” W; alt 93 m; 25 Jun 2015;
leg. A. Zaldivar-River6n, J.J. Martinez, V. Salinas-Ramos,
V.S. De Jests-Bonilla, 1 &; San José, San Antonio de
Escazu; leg. WGE, 1 Q; Puntarenas, Garabito, Estacion
Quebrada Bonita; 9°46°02.8” N, 84°36°29.2” W; 1 Jun
1992; leg. J. C. Saborio, 1 @, 3 3J; Ciruelas; 15 Jul
1915; leg. A. Alfaro, 1 &; Ciruelas; Jun 1913; leg. A.
Alfaro, 1 33 Ciruelas; leg. A. Alfaro, 5 9, 6 3&; Gulf
of Nicoya, 1 @; Orotina; 12 Oct 1915; leg. A. Alfaro;
In Cementery #58, 1 Q; Parismina; alt. 5m; 26-28 Jun;
leg. M. Valerio, 1 &; Pozo Azul; (under wood), 1 @,
1 &; San José; (under wood), 2 99; San José; leg. A.
Alfaro, 1 &; San José; alt. 1,161 m; leg. P. Biolley, 1 @;
San José, 3 & Ujurras de Térraba; 10 Sep [19]07; leg.
M. A. Carriker Jr. Nicaragua. 5 99, 2 4J; Camoapa,
1 Q; Nicaragua.

Remarks

Based on genetic and genomic information, R.
varipennis is sister to R. reticulata (De Jesus-Bonilla et al.,
2017, 2019). These 2 species occur in Costa Rica, though
their geographic distribution is separated by the Tilaran,

Guanacaste, Talamanca, and Central mountain ranges that
cross the country.

Discussion

Recent studies with Sanger sequence (including both
mitochondrial and nuclear gene markers) and genomic
data showed that Romalea is deeply nested in a clade with
the species of Taeniopoda, thus showing that the latter
genus is paraphyletic (De Jests-Bonilla et al., 2017,2019).
Although the synonymy of Taeniopoda and Romalea had
not been formally established, a close relationship between
their species had been previously suggested. In a review
of the Romaleinae of North America, Rehn and Grant
(1959a) emphasized the similarities of body, prosternal
process, head and pronotum between R. microptera and
R. eques. Moreover, they mentioned that the former
species probably derived from the second or both shared a
common ancestor. More recently, Mutun and Burst (2004)
analyzed the genetic structure in R. microptera based on a
fragment of the cytochrome b mitochondrial DNA gene.
Though these authors found a close relationship between
Romalea and Taeniopoda sensu lato, they did not make
any taxonomic changes. The close relationship between
Romalea and Taeniopoda had also been considered in
previous comparative physiological and behavioral studies
that included members of both genera (Staufer et al.,
2004; Staufer & Whitman, 2007). Here we carried out
an exhaustive morphological revision of the recognized
species of Romalea and Taeniopoda, and integrated
published information based on specific markers and
genomic data to formally establish the synonymy of
Taeniopoda with respect to Romalea (De Jesus-Bonilla
et al., 2017, 2019). The proposed synonymy is based on
robust phylogenetic information and contributes to a stable
classification of the taxa involved.

Some taxonomic problems still need to be solved
within Romalea. For instance, we took a conservative
approach and maintained R. eques and R. tamaulipensis
as separate species, though they could actually represent a
ring species. This interesting evolutionary scenario needs
to be studied in more detail, and thus it is necessary to
carry out an intensive sampling along the geographic
distribution of both species, particularly in areas where
they appear to be in contact. Additional sampling will also
allow a better understanding of the geographic distribution
of R. obscura. Currently, this species appears to have a
disjunct geographic distribution, with records in localities
situated in the states of Yucatan, San Luis Potosi and
Puebla, Mexico. The morphological feature examined in
the study for this species led us to synonymize R. bicristata
with R. obscura, though further collects and molecular
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phylogenetic studies will confirm the actual status of these
2 taxa.

Romalea reticulata and R. varipennis were found to
represent sister species based on genomic-scale information
(De Jesus-Bonilla et al., 2019). The former species is
mainly distributed along the Atlantic slope of Nicaragua,
Costa Rica and Panama, whereas 7. varipennis occurs
along the Pacific slope, with their populations apparently
being separated by the Tilaran, Guanacaste, Talamanca
and Central mountain ranges. However, some museum
specimens identified as R. reticulata and R. varipennis
were reported to be collected on the Pacific and Atlantic
slopes, respectively. These localities refute the allopatric
geographic distribution of these species, though this needs
to be corroborated. Our discovery of a new species of
Romalea from Guatemala also highlights the necessity to
survey various regions in Central America that do not have
records for this genus.

Acknowledgments

We especially thank Mario Garcia-Paris, Paul E.
Hanson, Hojun Song, G. Beccaloni and Mercedes Paris
for their donation/loan of specimens and tissue samples;
Paul Hanson for helping with the collecting permit in
Costa Rica; and Cristina Mayorga and Guillermina
Ortega for their help curating the examined specimens at
the Coleccion Nacional de Insectos (CNIN), IB-UNAM.
Specimens were collected in Costa Rica under the permit
given by the Sistema Nacional de Areas de Conservacion
(SINAC-SE_GASP-PI-R-109-2014; scientific passport
03460) to VSIB. This study was supported by grants
given by the Consejo Nacional de Ciencia y Tecnologia
(CONACyT: convocatoria SEP-Ciencia Basica 2014, No.
220454; Red Tematica del Codigo de Barras de la Vida);
Proyecto Ciencia de Frontera 2019 No. 58548 to AZR.
This study is part of VSDB’s PhD thesis, who received a
PhD scholarship given by CONACyT. VSDB also thanks
the Posgrado en Ciencias Biologicas, UNAM, for its
support during his studies.

References

Amédégnato, C. (1977). Etude des Acridoidea Centre et Sud
Americains (Catantopinae, sensu lato) Anatomie des
genitalia, classification, repartition, phylogenie (Ph.D.
Thesis). Universite Pierre et Marie Curie, Paris.

Amédégnato, C. (1974). Les genres d’acridiens neotropicaux,
leur classification par familles, sous-families et tribus.
Acrida, 3, 193-204.

Barrientos-Lozano, L., Rocha-Sanchez, A. Y., Buzzetti, F.
M., Méndez-Gomez, B. R., & Horta-Vega, J. V. (2013).

Saltamontes y esperanzas del noreste de México. Ciudad de
México: Porrua.

Bolivar, L. (1901). El género Taeniopoda Stal. Boletin de la Real
Sociedad Espariiola de Historia Natural, 1, 264-270.

Bruner, L. (1889). New North American Acrididae found north
of the Mexican boundary. Proceedings of the United States
National Museum, 12, 49-80.

Bruner, L. (1907). Biologia Centrali-Americana. Insecta:
Orthoptera (Vol. II). London: Taylor & Francis.

Brunner von Wattenwyl, C. (1893). Revision du systeme des
Orthopteres et description des especes rapportees par M.
Leon Fea de Birmanie. Annali del Museo Civico di Storia
Naturale di Genova, 2, 1-230.

Burmeister, H. C. (1838). Handbuch der Entomologie 2. Berlin:
G. Reimer,

Buzzetti, F. M., & Barrientos-Lozano, L. (2011). Bioacoustics
of some Mexican Orthoptera (Insecta: Orthoptera: Ensifera,
Cacelifera). Bioacoustics, 20, 193-213. https://doi.org/10.10
80/09524622.2011.9753643

Capinera, J. K., Scott, R. D., & Walker, T. J. (2004). Field guide
to grasshoppers, katydids, and crickets of the United States.
New York: Comstock Publishing Associates.

Capinera, J. L. (2008). Encyclopedia of Entomology. Netherlands:

Springer.
Carbonell, C. S. (1986). Revision of the Neotropical genus
Tropidacris ~ (Orthoptera,  Acridoidea, = Romaleidae,

Romaleinae). Proceedings of the Academy of Natural
Sciences of Philadelphia, 138, 366—402.

Carbonell, C. S. (2004). The genus Xyleus Gistel 1848
(Acridoidea, Romaleidae, Romaleinae). Journal
of Orthoptera Research, 13, 63-133. https://doi.
org/10.1665/1082-6467(2004)013[0063: TGXGAR]2.0.
CO;2

Carbonell, C. S. (2007). The genus Zoniopoda Stal 1873
(Acridoidea, Romaleidae, Romaleinae). Journal
of  Orthoptera  Research, 16, 1-33.  https://doi.
org/10.1665/1082-6467(2007)16[1: TGZSAR]2.0.CO;2

Caudell, A. N. (1903). Notes on Orthoptera from Colorado, New
Mexico, Arizona, and Texas, with descriptions of new species.
Proceedings of the United States National Museum, 26, 775—
809. https://doi.org/10.5479/51.00963801.26-1333.775

Cigliano, M. M., Braun, H., Eades, D. C., & Otte, D. (2022).
Orthoptera Species File. Version 5.0/5.0. Available from
http://Orthoptera.SpeciesFile.org [accessed 10 Jul. 2021].

COPR. (1982). The locust and grasshopper agricultural manual.
Centre for Overseas Pest Research, London.

De Jesus-Bonilla, V. S., Barrientos-Lozano, L., & Zaldivar-
Riverén, A. (2017). Sequence-based species delineation
and molecular phylogenetics of the transitional Nearctic—
Neotropical grasshopper genus Taeniopoda (Orthoptera,
Romaleidae). Systematics and Biodiversity, 15, 600-617.
https://doi.org/10.1080/14772000.2017.1313792

De Jesus-Bonilla, V. S., Meza-Lazaro, R. N., & Zaldivar-Riveron,
A. (2019). 3RAD-based systematics of the transitional
Nearctic-Neotropical lubber grasshopper genus Taeniopoda


https://doi.org/10.1080/09524622.2011.9753643
https://doi.org/10.1080/09524622.2011.9753643
https://doi.org/10.1665/1082-6467(2004)013%5b0063:TGXGAR%5d2.0.CO;2
https://doi.org/10.1665/1082-6467(2004)013%5b0063:TGXGAR%5d2.0.CO;2
https://doi.org/10.1665/1082-6467(2004)013%5b0063:TGXGAR%5d2.0.CO;2
https://doi.org/10.1665/1082-6467(2007)16%5B1:TGZSAR%5D2.0.CO;2
https://doi.org/10.1665/1082-6467(2007)16%5B1:TGZSAR%5D2.0.CO;2
https://doi.org/10.5479/si.00963801.26-1333.775
http://orthoptera.speciesfile.org/
https://doi.org/10.1080/14772000.2017.1313792

V.S. De Jesus-Bonilla et al. / Revista Mexicana de Biodiversidad 94 (2023): €945023 25
https://doi.org/10.22201/ib.20078706e.2023.94.5023

(Orthoptera: ~ Romaleidae). Molecular — Phylogenetics
and  Evolution, 137, 64-75. https://doi.org/10.1016/].
ympev.2019.04.019

Descamps, M. (1975). Etude du peuplement acridien de I’état de
Veracruz (Mexique). Folia Entomolégica Mexicana, 31-32,
3-98.

Dirsh, V. M. (1956). The phallic complex in Acridoidea
(Orthoptera) in relation to taxonomy. Transactions of the
Royal Entomological Society of London, 108, 223-270.
https://doi.org/10.1111/j.1365-2311.1956.tb02270.x

Dirsh, V. M. (1961). A preliminary revision of the families and
subfamilies of Acridoidea (Orthoptera, Insecta). Bulletin of
the British Museum (Natural History), 10, 351-419. https://
doi.org/10.5962/bhl.part.16264

Donovan, E. (1800). An epitome of the natural history of the
insects of India, and the islands in the Indian seas. Printed
for the author by T. Bensley, London.

Drury, D. (1770). [llustrations of natural history, wherein
are exhibited upwards of 240 figures of exotic insects 1.
Published by the author, London.

Eades, D. (2000). Evolutionary relationships of phallic structures
of Acridomorpha (Orthoptera). Journal of Orthoptera
Research, 9, 181-210. https://doi.org/10.2307/3503648

Fabricius, J. C. (1781). Species insectorum, exhibentes eorum
differentias specificas, synonyma auctorum, loca natalia,
metamorphosin, adjectis observationibus, descriptionibus I.
Carol Ernest Bohnii, Hamburg & Kiel.

Fabricius, J. C. (1787). Mantissa insectorvm sistens eorvm species
nvper detectas adiectis characteribvs genericis, differentiis
specificis, emendationibvs, observationibvs I. Christ. Gottl.
Proft., Copenhague.

Fick, S. E., & Hijmans, R. J. (2017). WorldClim 2: New 1-km
spatial resolution climate surfaces for global land areas.
International Journal of Climatology, 37, 4302-4315.
https://doi.org/10.1002/joc.5086

Fontana, P., Buzzetti, F. M., & Marifio-Pérez, R. (2008).
Chapulines, langostas, grillos y esperanzas de México: Guia
fotogrdfica. World Biodiversity Association, Verona.

Hebard, M. (1916). Spring Orthoptera found on the islands in the
vicinity of Charlotte Harbor, Florida. Entomological News,
27, 14-21.

Hebard, M. (1924). A Revision of the Genus Taeniopoda
(Orthoptera, Acrididae, Cyrtacanthacrinae). Transactions of
the American Entomological Society, 50, 253-274.

Hebard, M. (1925). The group Taeniopodae as found in the
United States (Orthoptera). Transactions of the American
Entomological Society, 51, 1-12.

Hebard, M. (1931). Studies in Lower Californian Orthoptera.
Transactions of the American Entomological Society, 57,
124-125.

Hebard, M. (1932). New species and records of Mexican
Orthoptera. Transactions of the American Entomological
Society (1890),58,201-371.https://doi.org/10.2307/25077283

Hebard, M. (1937). Studies in Orthoptera which occur in North
America north of the Mexican boundary. Transactions of the
American Entomological Society, 63, 375-376.

Helms, J. B., Booth, C. M., Rivera, J., Siegler, J. A., Wuellner, S.,
& Whitman, D. W. (2003). Lubber grasshoppers, Romalea
microptera (Beauvois), orient to plant odors in a wind tunnel.
Journal of Orthoptera Research, 12, 135-140. https://doi.
org/10.1665/1082-6467(2003)012[0135:LGRMBO]2.0.
CO;2

Hijmans, R. J., Cameron, S. E., Parra, J. L., Jones, P. G., & Jarvis,
A. (2005). Very high resolution interpolated climate surfaces
for global land areas. International Journal of Climatology,
25, 1965-1978. https://doi.org/10.1002/joc.1276

iNaturalist.org. (2022). iNaturalist Research-grade Observations.
Occurrence dataset https://doi.org/10.15468/ab3s5x accessed
via GBIF.org on 2019-07-12.

Jones, J. C. (1981). The anatomy of the grasshopper Romalea
microptera. Springfield, IL.: Ch. Thomas Publisher.

Kevan, D. K. M. (1980). Romalea guttata (Houttuyn), name
change for well-known eastern lubber grasshopper
(Orthoptera: Romaleidae). Entomological News, 91, 139—
140. https://doi.org/10.5962/bhl.part.3239

Kirby, W. F. (1890). On the employment of names proposed for
genera of Orthoptera, previous to 1840. Proceedings of the
Royal Dublin Society, 6, 556-597.

Kirby, W. F. (1910). A synonymic catalogue of Orthoptera Vol
1II. Taylor & Francis, London.

Lightfoot, D. C, & Weissman, D. B. (1991). Review of the
grasshopper genera Dracotettix and Litoscirtus (Orthoptera:
Romaleidae), with a discussion of their origins and life
histories. Proceedings of the California Academy of Sciences,
47, 165-167.

Maes, J. M. (1998). Insectos de Nicaragua I. Setab Bosawas,
Marena, Leon, Nicaragua.

Mefferd, C. L., Hatch, W., Burries, R. L., & Whitman, D. W.
(2005). Plasticity in the length of the ovulation-oviposition
interval in the lubber grasshopper Romalea microptera.
Journal of Orthoptera Research, 14, 31-32. https://doi.
org/10.1665/1082-6467(2005)14[31:PITLOT]2.0.CO;2

Mutun, S., & Borst, D. W. (2004). Intraspecific mitochondrial
DNA variation and historical biogeography of the Eastern
Lubber grasshopper, Romalea microptera. Annals of the
Entomological Society of America, 97, 681-696. https://doi.
org/10.1603/0013-8746(2004)097[0681:IMDVAH]2.0.CO;2

Ortega, G., & Marquez, C. (1988). Ortopteros de la Estacion de
Biologia “Chamela” Jalisco (Insecta: Orthoptera). Anales del
Instituto de Biologia de la Universidad Nacional Autonoma
de México, Serie Zoologia, 58, 327-340.

Palisot de Beauvois, A. M. F. J. (1817). Insectes recueillis en
Afrique et en Amerique. Paris: Faint et Compagnie.

Phillips, S.J., Anderson, R.P., & Schapire, R.E. (2000).
Maximum entropy modeling of species geographic
distributions. Ecological Modelling, 190, 231-259. https://
doi.org/10.1016/J. ECOLMODEL.2005.03.026

Pictet, A., & Saussure, H. (1887). Catalogue d’Acridiens.
Mitteilungen  der  Schweizerischen  Entomologischen
Gesellschaft, 7, 331-376.

Pocco, M. E. (2013). Romaleini (Orthoptera, Acridoidea,
Romaleidae) neotropicales: biodiversidad, filogenia y


https://doi.org/10.1016/j.ympev.2019.04.019
https://doi.org/10.1016/j.ympev.2019.04.019
https://doi.org/10.1111/j.1365-2311.1956.tb02270.x
https://doi.org/10.5962/bhl.part.16264
https://doi.org/10.5962/bhl.part.16264
https://doi.org/10.2307/3503648
https://doi.org/10.1002/joc.5086
https://doi.org/10.2307/25077283
https://doi.org/10.1665/1082-6467(2003)012%5b0135:LGRMBO%5d2.0.CO;2
https://doi.org/10.1665/1082-6467(2003)012%5b0135:LGRMBO%5d2.0.CO;2
https://doi.org/10.1665/1082-6467(2003)012%5b0135:LGRMBO%5d2.0.CO;2
https://doi.org/10.1002/joc.1276
https://doi.org/10.5962/bhl.part.3239
https://doi.org/10.1665/1082-6467(2005)14%5b31:PITLOT%5d2.0.CO;2
https://doi.org/10.1665/1082-6467(2005)14%5b31:PITLOT%5d2.0.CO;2
https://doi.org/10.1603/0013-8746(2004)097%5b0681:IMDVAH%5d2.0.CO;2
https://doi.org/10.1603/0013-8746(2004)097%5b0681:IMDVAH%5d2.0.CO;2
https://doi.org/10.1016/J.%20ECOLMODEL.2005.03.026
https://doi.org/10.1016/J.%20ECOLMODEL.2005.03.026

V.S. De Jesus-Bonilla et al. / Revista Mexicana de Biodiversidad 94 (2023): €945023 26
https://doi.org/10.22201/ib.20078706e.2023.94.5023

biogeografia (Ph.D. Thesis). Facultad de Ciencias Naturales
y Museo Universitario Nacional de la Plata. Argentina.
https://doi.org/10.35537/10915/42791

Rehn, J.A.G. (1902). On the genus Phrynotettix Glover
(Haldemanella Auct.). Proceedings of the Academy of
Natural Sciences of Philadelphia, 54, 595-598.

Rehn, J. A. G. (1903). A contribution to the knowledge of the
Orthoptera of Mexico and Central America. Transactions of
the American Entomological Society, 29, 1-34. https://doi.
0rg/10.2307/25076743

Rehn, J. A. G. (1904). Notes on Orthoptera from Arizona, New
Mexico, and Colorado. Proceedings of the Academy of
Natural Sciences of Philadelphia, 56, 562-575. https://doi.
0rg/10.2307/4062994

Rehn, J. A. G. (1905). A contribution to the knowledge of the
Acrididee (Orthoptera) of Costa Rica. Proceedings of the
Academy of Natural Sciences of Philadelphia, 57, 400-454.
https://doi.org/10.2307/4063032

Rehn, J. A. G., & Grant, H. J. Jr. (1959a). A review of the
Romaleinae (Orthoptera; Acrididae) found in America
north of Mexico. Proceedings of the Academy of Natural
Sciences of Philadelphia, 111, 109-271. https://www.jstor.
org/stable/4064509

Rehn, J. A. G., & Grant, H. J. Jr. (1959b). An analysis of the
tribes of the Romaleinae with special reference to their
internal genitalia (Orthoptera: Acrididae). Transactions of
the American Entomological Society, 85, 233-271. https://
www.jstor.org/stable/25077781

Rehn, J. A. G. and Grant, H. J. Jr. (1960). An additional tribe of
the Romaleinae (Orthoptera: Acrididae). Notulae Naturae,
4, 327-328

Rehn, J. A. G., & Grant, H. J. Jr. (1961). A Monograph of
the Orthoptera of North America (North of Mexico)
V1. Monographs of the Academy of Natural Sciences of
Philadelphia, 12, 1-257.

Rehn, J. A. G., & Hebard, M. (1914). On the Orthoptera found
on the Florida Keys and in extreme southern Florida, II.
Proceedings of the Academy of Natural Sciences of —
Philadelphia, 66, 373—412. https://doi.org/10.2307/4063465

Richman, D. B., Lightfoot, D. C., Sutherland, C. A., & Fergurson,
D. J. (1993). A manual of the grasshoppers of New Mexico
(Orthoptera: Acrididae and Romaleidae). New Mexico State
University, New Mexico.

Rivera-Garcia, E. (2006). An annotated checklist of some
orthopteroid insects of Mapimi Biosphere Reserve
(Chihuahuan desert), Mexico. Acta Zoologica Mexicana n.
s., 22, 131-149. https://doi.org/10.21829/azm.2006.2232029

Roberts, H. R. (1941). A comparative study of the subfamilies
of the Acrididae (Orthoptera) primarily on the basis of their
phallic structures. Proceedings of the Academy of Natural
Sciences of Philadelphia, 93, 201-246.

Roberts, H. R., & Carbonell, C. S. (1982) A revision of the
grasshopper genera Chromacris and  Xestotrachelus
(Orthoptera, Romaleidae, Romaleinae). Proceedings of the
California Academy of Sciences, 43, 43-58.

Rowell, C. H. F. (2013). The grasshoppers (Caelifera) of Costa
Rica and Panama. The Orthopterists’ Society, San Martin
de los Andes.

Saussure, H. (1859). Orthoptera Nova Americana (Diagnoses
praeliminares). Revue et Magasin de Zoologie Pure et
Appliquée, 2, 201-394.

Serville, J. G. A. (1831). Revue méthodique des insectes de
I’ordre des Orthoptéres. Annales des Sciences Naturelles,
22, 280.

Schowalter, T. D. (2018). Biology and management of the
eastern lubber grasshopper (Orthoptera: Acrididae). Journal
of Integrated Pest Management, 9, 1-17 https://doi.
org/10.1093/jipm/pmy004

Scudder, S. H. (1901). Alphabetical index to North American
Orthoptera described in the eighteenth and nineteenth
centuries. Boston Society of Natural History, Boston.

Scudder, S. H., & Cockerell, T. D. A. (1902). A first list of the
Orthoptera of New Mexico. Proceedings of the Davenport
Academy of Natural Sciences, 9, 1-60.

Serville, J. G. A. (1831). Revue méthodique des Insectes de
I’ordre des Orthoptéres. Annales des sciences naturelles:
Comprenant La physiologie animale et végétale, |’anatomie
comparée des deux régnes, la zoologie, la botanique, la
minéralogie et la géologie, 22, 28-292.

Serville, M. A. (1838). Histoire naturelle des
Orthopteres. Paris: Fonderie de Fain.

Snodgrass, R. E. (1935). Principles of insect morphology. New
York: Mc Graw Hill.

Stal, C. (1855). Entomologiska notiser. In Ofversigt af Kongl.
Vetenskaps-akademiens forhandlingar (pp. 343-355). P.A.
Stockholm: Norstedt & Soner.

Stal, C. (1873). Recencio Orthopterorum: Revue critique
des Orthopteres décrits par Linné, de Geer et Thunberg.
Stockholm: Norstedt & Soner.

Stal, C. (1876). Observation orthoptérologiques: Les genres
des Acridiodées de la faune européenne. Bihang till Kongl
Svenska Vetenskaps-Akademiens Handlingar, 4, 38.

Staufer, T. W., Hatle, J. D., & Whitman, D. W. (2011). Divergent
egg physiologies in two closely related Grasshopper species:
Taeniopoda eques versus Romalea microptera (Orthoptera:
Romaleidae). Environmental Entomology, 40, 157-166.
https://doi.org/10.1603/EN10200

Stauffer, T. W., & Whitman, D. W. (2007). Divergent
oviposition behaviors in a desert vs a marsh grasshopper.
Journal of Orthoptera Research, 16, 103—114. https://doi.
org/10.1665/1082-6467(2007)16[103:DOBIAD]2.0.CO;2

Stoll, C. (1813). Représentation exactement colorée d’apreés
nature des Spectres ou Phasmes, des Mantes, des Sauterelles,
des Grillons, des Criquets et des Blattes qui se trouvent dans
les quatre parties du monde. J.C. Sepp et Fils, Amsterdan.

Strohecker, H. F., Middlekauff, W. W., & Rentz, D. C. (1968).
The grasshoppers of California (Orthoptera: Acridoidea).
Bulletin of the California Insect Survey, 10, 1-185.

Thomas, C. (1873). Synopsis of the Acrididae of North America
Part I. In F. V. Hayden (Ed.), Zoology and Botany. Report

insectes.


https://doi.org/10.35537/10915/42791
https://doi.org/10.2307/25076743
https://doi.org/10.2307/25076743
https://doi.org/10.2307/4062994
https://doi.org/10.2307/4062994
https://doi.org/10.2307/4063032
https://www.jstor.org/stable/4064509
https://www.jstor.org/stable/4064509
https://www.jstor.org/stable/25077781
https://www.jstor.org/stable/25077781
https://doi.org/10.2307/4063465
https://doi.org/10.21829/azm.2006.2232029
https://doi.org/10.1093/jipm/pmy004
https://doi.org/10.1093/jipm/pmy004
https://doi.org/10.1603/EN10200
https://doi.org/10.1665/1082-6467(2007)16%5b103:DOBIAD%5d2.0.CO;2
https://doi.org/10.1665/1082-6467(2007)16%5b103:DOBIAD%5d2.0.CO;2

V.S. De Jesus-Bonilla et al. / Revista Mexicana de Biodiversidad 94 (2023): €945023 27
https://doi.org/10.22201/ib.20078706e.2023.94.5023

of the United States geological survey of the territories (pp.
1-190). Washington D.C.: Government Printing Office.

Thunberg, C. P. (1815). Hemipterorum maxillosorum genera
illustrata plaurimisque novis speciebus ditata ae descripta.
Mémoires de [’Académie impériale des sciences de St.-
Pétersbourg, 5, 211-301.

von Charpentier, T. (1845). Orthoptera descripta et depicta.
Vonss, Leipzig.

Walker, F. (1870). Catalogue of the specimens of Dermaptera
Saltatoria and supplement of the Blattarice in the collection

of the British museum III. Trustees of the British Museum,
London.

Whitman, D. W., & Loher, W. (1984). Morphology of male
sex organs and insemination in the grasshopper Taeniopoda
eques (Burmeister). Journal of Morphology, 179, 1-12.
https://doi.org/10.1002/jmor.1051790102

Whitman, D. W., & Richardson, M. L. (2010). Necrophagy in
grasshoppers: Taeniopoda eques feeds on mammal carrion.
Journal of Orthoptera Research, 19, 377-380. https://doi.
org/10.1665/034.019.0228


https://doi.org/10.1002/jmor.1051790102
https://doi.org/10.1665/034.019.0228
https://doi.org/10.1665/034.019.0228

