
R

A
R
a

P
a

b

a

A
R
R
2
A
A

K
S
N
R
R
S
S

1

m
d
t
p
s
w

g
S
L
t
L
n
(
(
r
R
2

h
0

Zoologischer Anzeiger 267 (2017) 1–7

Contents lists available at ScienceDirect

Zoologischer  Anzeiger

journa l homepage: www.e lsev ier .com/ locate / j cz

esearch  paper

 new  genus  of  an  Oriental  Rhyparochromini  (Heteroptera:
hyparochromidae)  to  place  Caridops  albomarginatus  (Scott,  1874)
nd  the  use  of  SDM  to  test  an  extra-Palaearctic  record

ablo  M.  Dellapé a,∗,  María  Cecilia  Melo a,  Sara  I. Montemayor a, Előd  Kondorosy b
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a  b  s  t  r  a  c  t

The  new  genus  Scudderocoris  (Heteroptera:  Rhyparochromidae:  Rhyparochromini)  is established  to
accommodate  Caridops  albomarginatus, a species  known  from  China,  Japan,  and  South  Korea:  Scudde-
rocoris  albomarginatus  (Scott,  1874)  comb.  nov.  The  species  is  redescribed  and  photographs  of the  adult
male  and  its  genitalia  are  provided.

The finding  of  a male  specimen  labeled  from  South  America  is intriguing.  To evaluate  if this  species
could find  suitable  climatic  conditions  in the Neotropics,  we performed  a Species  Distributional  Model
(SDM),  based  on  native  distribution  records,  and  compared  the  bioclimatic  variables  between  the  native
eywords:
cudderocoris
ew genus
hyparochromidae
hyparochrominae

range  and  the  area  where  the  specimen  was supposedly  collected.  Our  conclusion  that  the  specimen  was
mislabeled,  shows  that SDM  can be  a  useful  tool  in  detecting  collection  label  biases.

© 2016  Elsevier  GmbH.  All  rights  reserved.
cudderocoris albomarginatus comb. nov
pecies distributional modeling

. Introduction

The Rhyparochromidae, with more than 2000 species, is the
ost diverse group of the Lygaeoidea (Henry et al., 2015). It is

ivided into two subfamilies: Plinthisinae and Rhyparochrominae,
he latter of which includes 14 tribes (Henry, 1997). The Rhy-
arochromini, one of the largest tribes, includes more than 370
pecies and is most diverse in the Old World tropics and subtropics,
ith an extensive Palaearctic fauna (Cassis and Gross, 2002).

In the Western Hemisphere, the tribe is represented by three
enera and seven species from the Nearctic Region (Ashlock and
later, 1988), and only three species from the Neotropical Region:
anchnophorus singalensis (Dohrn, 1860) native of Africa and Asia,
hat was recorded in Sinaloa, Mexico (Slater and Lattin, 1965 as
achnestes; see Kment et al. in press for a discussion about the valid
ame Lanchnophorus); and Elasmolomus squalidus (Gmelin, 1790)
=Elasmolomus sordidus (Fabricius, 1787)) and Dieuches armatipes
Walker, 1872), that are native from the Old World and have been

eported as a serious pest of peanuts in Africa and the Oriental
egion (Slater, 1972; Henry and Froeschner, 1993; Henry et al.,
015). Elasmolomus squalidus is well established in Piracicaba (São

∗ Corresponding author.
E-mail address: pdellape@fcnym.unlp.edu.ar (P.M. Dellapé).

ttp://dx.doi.org/10.1016/j.jcz.2016.12.003
044-5231/© 2016 Elsevier GmbH. All rights reserved.
Paulo, Brazil) (Slater, 1972), and Dieuches armatipes have been
recorded from Dominican Republic, Grand Cayman Island, Jamaica
and St. Kitts (Henry and Froeschner, 1993) and from St. Croix and
Cayman Brac (Brambila and Halbert, 2004). Henry and Froeschner
(1993) suggested that both species were introduced in interna-
tional commerce.

While visiting the entomological collection of the Museum
Nationale d’Histoire Naturelle (MNHN) in Paris, the senior author
discovered a male rhyparochromid labeled from the frontier
between Venezuela and Brazil, that was  surprisingly identified
as Caridops albomarginatus (Scott, 1874). This Oriental rhy-
parochromine was  described from Japan and later reported from
Ryukyu Islands, China, and South Korea (Slater, 1964; Miyamoto,
1970; Zheng and Zou, 1981; Cui et al., 1999; Hayashi, 2002; Byun
et al., 2009; Hong et al., 2012; Lim et al., 2013). For a complete list
of the literature see Lygaeoidea Species File Online (Dellapé and
Henry).

After a careful examination of the species we consider that C.
albomarginatus is not congeneric with the type species of Caridops
Bergroth, 1894, C. gibbus Bergroth, 1894; moreover, it also does not
fit into any known genus in the tribe. Accordingly, we  establish

the new genus Scudderocoris for this species. Scudderocoris albo-
marginatus comb. nov. is redescribed; photographs of the male and
its genitalia are also provided.

dx.doi.org/10.1016/j.jcz.2016.12.003
http://www.sciencedirect.com/science/journal/00445231
http://www.elsevier.com/locate/jcz
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcz.2016.12.003&domain=pdf
mailto:pdellape@fcnym.unlp.edu.ar
dx.doi.org/10.1016/j.jcz.2016.12.003
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The finding of this species labeled from South America is intrigu-
ng, so with the aim of evaluating if this species could find suitable
limatic conditions in the Neotropics, we performed a Species Dis-
ributional Model (SDM) based on the native records and then
ransferred it worldwide. We  also compared the bioclimatic vari-
bles between the native range and the area where the specimen
as supposedly collected. Recently, species distributional model-

ng has become an increasingly important tool to address several
ssues in ecology, biogeography, evolution, conservation biology,
nd climate change research (Guisan and Thuiller, 2005). These
odeling techniques have been widely used for various ecologi-

al and evolutionary applications. Here we test SDM as a tool to
elp detect collection label biases.

. Material and methods

.1. Morphological analysis

Color images were captured using a digital camera (Micromet-
ics 391CU, 3.2 m)  mounted on a Nikon SMZ1000 stereomicroscope.

ultiple focal planes were merged using Micrometrics SE Premium
 software. The genital structures were dissected under a stere-
microscope, cleared in a 10% KOH aqueous solution, washed in
istilled water, and preserved in a vial with glycerin. All measure-
ents are in millimeters. The terminology used for the description

f the hind wing is that of Slater and Hurlbutt (1957). Acronyms
sed are: BMNH: British Museum of Natural History; MNHN:
useum nationale d’Histoire Naturelle; NHMW:  Naturhistorisches
useum Wien; IRSN: Institute Royal des Sciences Naturelles de

elgique.

.2. Species distributional modeling and climatic profile
The SDM was  performed using Maxent v3.3.3k (Phillips et al.,
006), with 37 occurrence records (6 from South Korea, 22 from

apan, and 9 from China) compiled from the literature after filter-

Fig. 1. Scudderocoris albomarginatus gen. nov., comb. nov. (A) Dorsal view
 Anzeiger 267 (2017) 1–7

ing duplicate and doubtful information (Data available as Supp. file
1). To train the model we  used the 11 minimally correlated biocli-
matic variables available at WorldClim database with a 2.5 arc min
resolution (Bio 2, 3, 5, 6, 7, 8, 9, 12, 13, 15 and 17). The model was
tuned using 4-fold cross-validation and modifying two  parameters,
i.e., feature class (L-H-LQ-Q) and regularization multiplier (1, 1.5,
2, 2.5 and 3) following the indices proposed by Radosavljevic and
Anderson (2014) (average Evaluation AUC, difference between Cal-
ibration AUC and Evaluation AUC and Omission rate). After these
experiments, we  reached an optimal level of model complexity
using a hinge feature class and a regularization multiplier of 1.
For model validation we used the null models approach (Raes
and Ter Steege, 2007). Ninety-nine null models based on 37 ran-
domly distributed occurrences and on the same variables as the
ones used to build the real model were used. If the AUC of the
real models fell in or above the highest 5% of the AUCs of the
null models, the real models were considered statistically signif-
icantly better than random. The final model was converted into
a binary presence/absence map, based on the “minimum train-
ing presence logistic threshold” that indicates values above which
the climate conditions are suitable for the survival of the modeled
species.

Raw environmental data were extracted for the nineteen World-
Clim variables from all the occurrences in the native range of
distribution and from the Brazilian-Venezuelan frontier. With this
information, we built boxplots to identify the climatic variables
with similar values between the two considered areas.

3. Results

3.1. Taxonomy
3.1.1. Scudderocoris Dellapé, Melo & Kondorosy gen. nov.
http://lsid.speciesfile.org/urn:lsid:Lygaeoidea.speciesfile.

org:TaxonName:492169.

. (B) Lateral view. (C) Head, lateral view. (D) Abdomen, dorsal view.

http://lsid.speciesfile.org/urn:lsid:Lygaeoidea.speciesfile.org
http://lsid.speciesfile.org/urn:lsid:Lygaeoidea.speciesfile.org
http://lsid.speciesfile.org/urn:lsid:Lygaeoidea.speciesfile.org
http://lsid.speciesfile.org/urn:lsid:Lygaeoidea.speciesfile.org
http://lsid.speciesfile.org/urn:lsid:Lygaeoidea.speciesfile.org
http://lsid.speciesfile.org/urn:lsid:Lygaeoidea.speciesfile.org
http://lsid.speciesfile.org/urn:lsid:Lygaeoidea.speciesfile.org


ischer

3

3
s
U
p
h
b
p
t
A
p
w
w
p
m
P
t
i
s
o
m
fi

F
o

P.M. Dellapé et al. / Zoolog

.1.1.1. Type species: Gyndes albomarginatus Scott, 1874.

.1.1.2. Description. Head (Fig. 1A-C) coriaceous, with many
mall punctures. Juga with a ridge. Buccular juncture broadly
-shaped, occupying most of ventral region of head. Eyes sub-
edunculate. Clypeus longer than juga. Scape surpassing apex of
ead. Thorax (Fig. 1A, B). Pronotum coriaceous, with fine recum-
ent pubescence and long erect setae. Collar distinct, coarsely
unctate, not delimited posteriorly by a demarked groove, ven-
ral region with a smooth flange anteriorly and strongly punctate.
nterior pronotal lobe finely punctate, transverse impression and
osterior lobe strongly punctate; anterior pronotal lobe globose
ith lateral margins rounded, lateral margins of posterior lobe
ith posterior 2/3 carinate, humeral angles roundly projecting

osteriorly over wing insertion (Fig. 1A); posterior margin at
iddle straight. Mesepimeron enclosed. Evaporatorium extensive.

rosternum transversely rugose and micropunctate. Clavus with
hree complete rows of punctures. Hind wing showing a general-
zed pattern as in other members of the tribe (Fig. 2). Male protibia
pined. Abdomen. Finely punctate and subshiny. Inner laterotergites

n segments IV, V, and VI not visible. Stridulitrum on abdominal seg-
ents II–IV, plectrum on inner surface of metafemur formed by a

eld of small tubercles.

Fig. 2. Scudderocoris albomarginatus gen. nov., comb. nov. Hind wing vena

ig. 3. Scudderocoris albomarginatus gen. nov., comb. nov. Male genitalia. (A) Pygophore
uter  view. (E) Paramere, lateral view. (F) Aedeagus, posterior view.
 Anzeiger 267 (2017) 1–7 3

3.1.1.3. Etymology. This new genus is named in honor of our col-
league Dr. Geoffrey G. E. Scudder, who  has published numerous
important papers on Lygaeoidea.

3.1.2. Scudderocoris albomarginatus (Scott, 1874) comb. nov.
http://lsid.speciesfile.org/urn:lsid:Lygaeoidea.speciesfile.

org:TaxonName:492170
Gyndes albomarginatus Scott, 1874 (Ann. Mag. nat. Hist. 4, 14,

437–438).

3.1.2.1. Material examined. Female Lectotype [glue to card]
(BMNH); Male, Amérique du Sud, from frontier Vénézuela/Brésil,
1946, Capitaine Felix Cardona Puig leg. (MNHN). Female, China,
Jiangxi W,  Jinggang Shan–Ciping, 2/14.VI.1994, E. Jendek & O. Sausa
leg. (NHMW). Female, China, Guangdong, Nanling Ruyuan, stream,
1300 m,  9.V.2004 [24012], P. Grootaert leg., Coll. I.R.Sc.N.B. (IRSN).

3.1.2.2. Redescription. Male: Body blackish brown (Fig. 1A, B). Head
and pronotum subshiny, scutellum and hemelytra pruinose. Total

length 8.27.

Head (Fig. 1C) covered with short recumbent and sparse long
erect setae dorsally. Clypeus and antenniferous tubercles brown
apically. Vertex flattened. Eyes sub-pedunculate (Fig. 1A), not sur-

tion. C: cubitus, M:  medius, R: radius, V: vannals, IV: intervannals.

, dorsal view. (B) Pygophore, lateral view. (C) Paramere, inner view. (D) Paramere,

http://lsid.speciesfile.org/urn:lsid:Lygaeoidea.speciesfile.org
http://lsid.speciesfile.org/urn:lsid:Lygaeoidea.speciesfile.org
http://lsid.speciesfile.org/urn:lsid:Lygaeoidea.speciesfile.org
http://lsid.speciesfile.org/urn:lsid:Lygaeoidea.speciesfile.org
http://lsid.speciesfile.org/urn:lsid:Lygaeoidea.speciesfile.org
http://lsid.speciesfile.org/urn:lsid:Lygaeoidea.speciesfile.org
http://lsid.speciesfile.org/urn:lsid:Lygaeoidea.speciesfile.org
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assing the dorsal margin of head in lateral view. Ocelli widely set,
loser to anterior pronotal margin than to eyes. Bucculae elevated
nd rounded anteriorly, continued as a low fringe posteriorly. Head
ength 1.10, postocular distance 0.05; head width across eyes 1.61,
nterocular space 1.01, interocellar space 0.55. Labium attaining

esosternum; labial segment lengths: I 0.74, II 0.83, III 0.61, IV
.62. Antennal lengths: scape 0.84, pedicel 1.73, basiflagellomere
.56, distiflagellomere missing. Scape brown, rest paler; all with
hort erect setae.

Thorax Collar length at middle 0.17. Pronotum (Fig. 1A, B) with
bundant short recumbent setae, and scattered long erect setae.
nterior pronotal length [without collar] 1.68, posterior pronotal

ength 0.91; anterior pronotal lobe width 1.87, posterior pronotal
obe width 2.30. Scutellum punctate, with abundant short recum-
ent setae and scattered long erect setae; apex paler. Hemelytra
urpassing apex of abdomen; color pattern as on Fig. 1A. Hind
ing with generalized lygaeoid pattern, intervannals fused basally
n a U-shape, vannal veins fused basally (Fig. 2). Legs: Coxae,
rochanters, profemora except apex, meso- and metafemora except
asal 1/4, and tibiae dark brown, rest of legs pale brown. Pro-
emora with abundant erect setae, rest of legs with short recumbent

ig. 4. Scudderocoris albomarginatus gen. nov., comb. nov. Presence binary areas of its SD
ed  fringe indicate the area from where we extracted the climate data to build the boxpl
egend,  the reader is referred to the web version of this article.)
 Anzeiger 267 (2017) 1–7

setae; tibiae with spiniform setae. Procoxae with two  spines; pro-
trochanters unarmed; profemora incrassate (Fig. 1A), with two
rows of strong spines and small spines intermixed between rows;
protibiae curved at base (Fig. 1A), with three spines on apical half
and two  small spines apically. Mesocoxae with a small spine; meso-
and metafemora unarmed. Meso- and metatibiae tubular, slightly
narrower at base, unarmed. Tarsal article I longer than II and III
combined.

Abdomen with abundant short recumbent setae. Abdominal
sternites shagreened, finely punctate and pilose. Terga (Fig. 1D):
Laterotergites with abundant pilosity. Tergites I and II smooth
and shiny, following tergites subshiny, shagreened laterally and
transversely rugose medially. Male genitalia: Pygophore (Fig. 3A, B)
with posterior margin of dorsal aperture close to posterior margin
of pygophore; inner projections broad and extending posteriorly.
Parameres as in Fig. 3C–E. Aedeagus unspined, vesica with four
lobes, two  anterior short unsclerotized and two  large partly scle-

rotized lobes, helicoidal process forming two  coils and gonoporal
process thin and long, with six turns (Fig. 3F).

Females measurements (Females from Jiangxi and Guangdong,
respectively): Body length: 7.4; 8.15. Head length: 1.35; 1.45, head

M. (A) In Asia, red dots are the native records of the species. (B) In South America,
ots for South America. (For interpretation of the references to colour in this figure
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ig. 5. Boxplots of the climatic variables of the known distribution of S. albomar
emperature-related variables (Bio1- 11).

idth 1.55; 1.65, interocular distance 1.0; 1.05, interocellar dis-
ance 0.65; 0.7, antennal length: scape 0.65; 0.85, pedicel 1.25; 1.35,
asiflagellomere −; 1.3, distiflagellomere −; 1.55, labial segments

ength: I 1.0; 1.05, II 0.85; 0.9, III 0.6; 0.65, IV 0.65; 0.65. Pronotum:
ollar length 0.1; 0.15, anterior pronotal lobe length (with collar)
.45; 1.55, anterior pronotal lobe width 1.6; 1.75, posterior prono-
al lobe length 0.65; 0.8, posterior pronotal lobe width 1.85, 2.1.
cutellum length 1.25; 1.5.

.2. Species distributional model results and climatic profile

According to our model (Fig. 4) Scudderocoris albomarginatus,
omb. nov., would not find suitable climatic conditions to survive
n the region from where the specimen deposited in the MNHN was
abeled.

The comparison of the climatic profiles (Figs. 5 and 6) of the
pecies at its native range and from the Brazilian-Venezuelan fron-

ier leads to the same conclusion. Most of the bioclimatic variables
re very different in both areas; boxplots show a high discrepancy
ith no overlap in the boxes, except for four variables that exhibit

 partial overlap (Bio5, Bio8, Bio 10 and Bio18).
s gen. nov., comb. nov., and from the area in the Brazilian-Venezuelan frontier.

Moreover the potential distribution of S. albomarginatus comb.
nov. strongly aligns with its native range of distribution (Fig. 4); in
South America we recovered some small potentially suitable areas
on the Andean Region, and others small patches on the Atlantic
coast, distant from where the specimen was  supposedly collected.

4. Discussion

4.1. Taxonomic discussion

The generic limits within the tribe Rhyparochromini are in need
of revision. Many genera were described based on a different set of
characters, therefore a careful study of useful characters to delimit
genera in a phylogenetic framework is required. Scudderocoris gen.
nov. is close to Caridops, perhaps the most conspicuous difference
is the subshiny, coriaceous and very finely punctate anterior lobe
of pronotum, which in Caridops is fully smooth and shiny (in C.

rufescens Zheng and Zuo, 1981 the lateral part of the pronotum is
clearly punctate but shiny and not coriaceous). Both genera can also
be distinguished for the following characters: Scudderocoris gen.
nov. shows a punctate or very finely wrinkled head, the pronotum
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ig. 6. Boxplots of the climatic variables of the known distribution of S. albomar
recipitation-related variables (Bio12- 19).

as fine recumbent pubescence, the humeral angles are roundly
rojecting posteriorly, the prosternum is rugose and micropunctate
nd the abdomen is finely punctate and subshiny, whereas in Cari-
ops the head presents small smooth areas, the pronotum has only

ong erect setae and the humeral angles in most of the species have
t least a rounded (mostly acute) lateral humeral projection with-
ut a significant posterior projection, the prosternum is shiny and

mpunctate, except in the collar region, and the abdomen is partly
mooth and shiny, especially on ventral segments III–IV. Scudde-
ocoris gen. nov. also shows similarities with the genus Altomarus
istant, 1903, sharing a globose, and a nearly impunctate and lat-
rally ecarinate anterior pronotal lobe, although in Altomarus it is
lightly globose and much narrower than the posterior lobe.

.2. Biogeographic discussion

Scudderocoris albomarginatus comb. nov. is known from Japan
between Honshu and Ryukyu Islands), Central and Southern China
nd South Korea. The finding of this species with a label from
outh America is intriguing, as the specimen was collected in the
id-20th century in a relatively unexplored area, and this species

ad not been associated with human activities that could favor its
ovement around the world. The distribution model of S. albo-
arginatus comb. nov. strongly agrees with its Asian native range,

o it would seem that its climatic niche is narrow. Considering all
f this evidence and the high discrepancy shown in the climatic

rofiles of both native distribution and the Brazilian-Venezuelan

rontier, we must conclude that the chances of this specimen rep-
esenting a new distributional record for the species are very low
nd that the most probable explanation is that it was mislabeled.
s gen. nov., comb. nov., and from the area in the Brazilian-Venezuelan frontier.
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