
See	discussions,	stats,	and	author	profiles	for	this	publication	at:	http://www.researchgate.net/publication/280495054

Manduca	exiguus	(Gehlen,	1942):	a	valid	species
from	southern	and	southeastern	Brazil,
Uruguay	and	northeastern	Argentina
(Lepidoptera:	Sphingidae)

ARTICLE	·	JULY	2015

READS

70

4	AUTHORS:

Jean	Haxaire

Muséum	National	d'Histoire	Naturelle

55	PUBLICATIONS			119	CITATIONS			

SEE	PROFILE

Rodolphe	Rougerie

Muséum	National	d'Histoire	Naturelle

64	PUBLICATIONS			764	CITATIONS			

SEE	PROFILE

Carlos	G.	C.	Mielke

36	PUBLICATIONS			29	CITATIONS			

SEE	PROFILE

Ian	Kitching

Natural	History	Museum,	London

106	PUBLICATIONS			2,638	CITATIONS			

SEE	PROFILE

Available	from:	Carlos	G.	C.	Mielke

Retrieved	on:	30	November	2015

http://www.researchgate.net/publication/280495054_Manduca_exiguus_%28Gehlen_1942%29_a_valid_species_from_southern_and_southeastern_Brazil_Uruguay_and_northeastern_Argentina_%28Lepidoptera_Sphingidae%29?enrichId=rgreq-50e81f53-4298-4d08-9df5-c7c76b760277&enrichSource=Y292ZXJQYWdlOzI4MDQ5NTA1NDtBUzoyNTU5ODEwNTM1NDI0MDBAMTQzODA0MjA0NzA4Mw%3D%3D&el=1_x_2
http://www.researchgate.net/publication/280495054_Manduca_exiguus_%28Gehlen_1942%29_a_valid_species_from_southern_and_southeastern_Brazil_Uruguay_and_northeastern_Argentina_%28Lepidoptera_Sphingidae%29?enrichId=rgreq-50e81f53-4298-4d08-9df5-c7c76b760277&enrichSource=Y292ZXJQYWdlOzI4MDQ5NTA1NDtBUzoyNTU5ODEwNTM1NDI0MDBAMTQzODA0MjA0NzA4Mw%3D%3D&el=1_x_3
http://www.researchgate.net/?enrichId=rgreq-50e81f53-4298-4d08-9df5-c7c76b760277&enrichSource=Y292ZXJQYWdlOzI4MDQ5NTA1NDtBUzoyNTU5ODEwNTM1NDI0MDBAMTQzODA0MjA0NzA4Mw%3D%3D&el=1_x_1
http://www.researchgate.net/profile/Jean_Haxaire2?enrichId=rgreq-50e81f53-4298-4d08-9df5-c7c76b760277&enrichSource=Y292ZXJQYWdlOzI4MDQ5NTA1NDtBUzoyNTU5ODEwNTM1NDI0MDBAMTQzODA0MjA0NzA4Mw%3D%3D&el=1_x_4
http://www.researchgate.net/profile/Jean_Haxaire2?enrichId=rgreq-50e81f53-4298-4d08-9df5-c7c76b760277&enrichSource=Y292ZXJQYWdlOzI4MDQ5NTA1NDtBUzoyNTU5ODEwNTM1NDI0MDBAMTQzODA0MjA0NzA4Mw%3D%3D&el=1_x_5
http://www.researchgate.net/institution/Museum_National_dHistoire_Naturelle?enrichId=rgreq-50e81f53-4298-4d08-9df5-c7c76b760277&enrichSource=Y292ZXJQYWdlOzI4MDQ5NTA1NDtBUzoyNTU5ODEwNTM1NDI0MDBAMTQzODA0MjA0NzA4Mw%3D%3D&el=1_x_6
http://www.researchgate.net/profile/Jean_Haxaire2?enrichId=rgreq-50e81f53-4298-4d08-9df5-c7c76b760277&enrichSource=Y292ZXJQYWdlOzI4MDQ5NTA1NDtBUzoyNTU5ODEwNTM1NDI0MDBAMTQzODA0MjA0NzA4Mw%3D%3D&el=1_x_7
http://www.researchgate.net/profile/Rodolphe_Rougerie?enrichId=rgreq-50e81f53-4298-4d08-9df5-c7c76b760277&enrichSource=Y292ZXJQYWdlOzI4MDQ5NTA1NDtBUzoyNTU5ODEwNTM1NDI0MDBAMTQzODA0MjA0NzA4Mw%3D%3D&el=1_x_4
http://www.researchgate.net/profile/Rodolphe_Rougerie?enrichId=rgreq-50e81f53-4298-4d08-9df5-c7c76b760277&enrichSource=Y292ZXJQYWdlOzI4MDQ5NTA1NDtBUzoyNTU5ODEwNTM1NDI0MDBAMTQzODA0MjA0NzA4Mw%3D%3D&el=1_x_5
http://www.researchgate.net/institution/Museum_National_dHistoire_Naturelle?enrichId=rgreq-50e81f53-4298-4d08-9df5-c7c76b760277&enrichSource=Y292ZXJQYWdlOzI4MDQ5NTA1NDtBUzoyNTU5ODEwNTM1NDI0MDBAMTQzODA0MjA0NzA4Mw%3D%3D&el=1_x_6
http://www.researchgate.net/profile/Rodolphe_Rougerie?enrichId=rgreq-50e81f53-4298-4d08-9df5-c7c76b760277&enrichSource=Y292ZXJQYWdlOzI4MDQ5NTA1NDtBUzoyNTU5ODEwNTM1NDI0MDBAMTQzODA0MjA0NzA4Mw%3D%3D&el=1_x_7
http://www.researchgate.net/profile/Carlos_Mielke?enrichId=rgreq-50e81f53-4298-4d08-9df5-c7c76b760277&enrichSource=Y292ZXJQYWdlOzI4MDQ5NTA1NDtBUzoyNTU5ODEwNTM1NDI0MDBAMTQzODA0MjA0NzA4Mw%3D%3D&el=1_x_4
http://www.researchgate.net/profile/Carlos_Mielke?enrichId=rgreq-50e81f53-4298-4d08-9df5-c7c76b760277&enrichSource=Y292ZXJQYWdlOzI4MDQ5NTA1NDtBUzoyNTU5ODEwNTM1NDI0MDBAMTQzODA0MjA0NzA4Mw%3D%3D&el=1_x_5
http://www.researchgate.net/profile/Carlos_Mielke?enrichId=rgreq-50e81f53-4298-4d08-9df5-c7c76b760277&enrichSource=Y292ZXJQYWdlOzI4MDQ5NTA1NDtBUzoyNTU5ODEwNTM1NDI0MDBAMTQzODA0MjA0NzA4Mw%3D%3D&el=1_x_7
http://www.researchgate.net/profile/Ian_Kitching?enrichId=rgreq-50e81f53-4298-4d08-9df5-c7c76b760277&enrichSource=Y292ZXJQYWdlOzI4MDQ5NTA1NDtBUzoyNTU5ODEwNTM1NDI0MDBAMTQzODA0MjA0NzA4Mw%3D%3D&el=1_x_4
http://www.researchgate.net/profile/Ian_Kitching?enrichId=rgreq-50e81f53-4298-4d08-9df5-c7c76b760277&enrichSource=Y292ZXJQYWdlOzI4MDQ5NTA1NDtBUzoyNTU5ODEwNTM1NDI0MDBAMTQzODA0MjA0NzA4Mw%3D%3D&el=1_x_5
http://www.researchgate.net/institution/Natural_History_Museum_London?enrichId=rgreq-50e81f53-4298-4d08-9df5-c7c76b760277&enrichSource=Y292ZXJQYWdlOzI4MDQ5NTA1NDtBUzoyNTU5ODEwNTM1NDI0MDBAMTQzODA0MjA0NzA4Mw%3D%3D&el=1_x_6
http://www.researchgate.net/profile/Ian_Kitching?enrichId=rgreq-50e81f53-4298-4d08-9df5-c7c76b760277&enrichSource=Y292ZXJQYWdlOzI4MDQ5NTA1NDtBUzoyNTU5ODEwNTM1NDI0MDBAMTQzODA0MjA0NzA4Mw%3D%3D&el=1_x_7


49

Abstract: Manduca exiguus (Gehlen, 1942) stat. n. was first 
described as a subspecies of Manduca lucetius (Cra mer, 
1780), but later considered as a junior synonym of Man duca 
contracta (Butler, 1875). Here, we compare the two taxa 
and demonstrate the validity of M. exiguus as a spe cies on 
the basis of a distinctive habitus and dif fer en ces in the male 
genitalia, together with corroborating evi dence from DNA 
barcodes. The distribution of M. exiguus is detailed.

Keywords: taxonomy, DNA barcoding, geographical distri
bu tion.

Manduca exiguus (Gehlen, 1942): espèce valide du sud 
et sud-est du Brésil, Uruguay et nord-est de l’Argentine 
(Lepidoptera: Sphingidae)

Résumé: Le taxon Manduca exiguus (Gehlen, 1942) stat. n. 
a été décrit initialement comme sousespèce de Man du ca 
lucetius (Cramer, 1780), puis considéré plus récemment 
com me un synonyme de Manduca contracta (Butler, 1875). 
Il est revalidé ici et rehaussé au rang d’espèce. Les dif fé
rences dans l’habitus et les genitalia sont présentées, ainsi 
que les résultats congruents de l’analyse des codesbar res 
ADN. Sa répartition est précisée.

Manduca exiguus (Gehlen, 1942): eine valide Art vom 
südlichen und südöstlichen Brasilien, von Uruguay und 
Nordostargentinien (Lepidoptera: Sphingidae)

Zusammenfassung: Manduca exiguus (Gehlen, 1942) stat. 
n. wurde zuerst als Unterart von Manduca lucetius (Cra
mer, 1780) beschrieben, dann später als jüngeres Syn onym 
von Man duca contracta (Butler, 1875) interpretiert. Hier 
vergleichen wir die Taxa und zeigen die Validität von M. 
exiguus als separate Spe cies auf der Basis eines un ter schied
li chen Habitus, Unterscieden im männlichen Ge ni tal ap pa
rat sowie unterstützenden Hinweisen aus dem mtDNA
Bar code. Die bekannte Verbreitung von M. exiguus wird 
klargestellt.

Introduction

Protoparce lucetius exiguus Gehlen, 1942 was described 
as a subspecies of Protoparce lucetius (Cramer, 1780) 
based on a syntypic series of 10 ♂♂ and 1 ♀ from “Uru
guay” without further locality information. The de scrip
tion is brief (Gehlen 1942) and without il lus trations, and 
a comparison was made only with the no mino ty pic al 
subspecies and P. lucetius nubila (Roth schild & Jor dan, 
1903). The taxon was then appar ent ly overlooked for 
the next 45 years. When D’Abrera (1987: 20) trans fer
red lucetius into Manduca, he made no mention of the 

subspecies exiguus. Indeed, the next reference to exi
guus appears to be that in Car cas son & Heppner (1996: 
50), who treated it as a ju nior synonym of the no mi
no ty pical subspecies, al though they gave no reason for 
so do ing, nor did they even flag the synonymy as new. 
Thus, it is possible that another author prior to 1996 
had al ready pub lish ed the synonymy, but we have been 
un able to trace any such taxonomic act. Shortly after
wards, Kitching & Cadiou (2000: 139–141), while cla ri
fy ing the no men cla ture surrounding Manduca lucetius 
and determining that the correct name for the species 
was actually Man duca contracta (Butler, 1875), de sig
nat ed the lec to type of Protoparce lucetius exiguus. Hav
ing examined the lectotype, they stated that it closely 
mat ched spe ci mens of contracta in the Natural History 
Mu seum, Lon don (NHMUK), and explicitly syn ony
mis ed exiguus with contracta (together with three other 
taxa: Sphinx pa naquire Berg, 1855, Protoparce lucetius 
nubila and Pro toparce lucetius argentina Clark, 1926), 
being un aware of the earlier treatment by Carcasson & 
Hepp ner (1996).

In June 2010, during a visit to the Zoologische Staats
samm lung München (ZSM), Munich, Germany, the first 
author had the opportunity to examine the lecto ty pe 
of Pro toparce lucetius exiguus (Fig. 1). Although ge ner
ally si milar to specimens of Manduca contracta from 
southeast ern and southern Brazil (Espírito San to, São 
Paulo and Santa Ca ta rina states) and from north eastern 
Ar gen tina (Misiones department), it was not identical 
and it struck him that it possibly re pre sent ed a distinct 
ta xon. In this paper, we reappraise the status of Manduca 
lu cetius exiguus using an inte gra tive approach that com
bines morphology and DNA bar code analysis. Our re sults 
demonstrate that M. exi guus stat. n. is a valid spe cies 
that is broadly sym pa tric with M. contracta.

Collection abbreviations

NHMUK The Natural History Museum, London, UK (formerly 
Bri tish Museum (Natural History) = BMNH).

CJHL Research collection of Jean Haxaire, Laplume, France.

DZUP Collection Padre Jesus S. Moure, Departamento de Zoo
lo gia, Universidade Federal do Paraná, Curitiba, Paraná, 
Bra zil.

IMQC Insectarium de Montréal, Montréal, Québec, Canada.

ZSM Zoologische Staats samm lung München, Munich, Ger
ma ny.
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Figs. 1–2: Types, approx. natural size, dorsal views. Fig. 1: Lectotype of Protoparce lucetius exiguus (ZSM). Fig. 2: Holotype of Protoparce contracta 
(NHMUK). — Figs. 3a–f: Adults: 3a: Manduca exiguus ♂, Brazil, Santa Catarina; 3b: Manduca exiguus ♂, Brazil, São Paulo; 3c: Manduca exiguus ♀, 
Santa Catarina; 3d: Manduca contracta ♂, Bolivia, Chuquisaca; 3e: Manduca contracta ♂, Brazil, Santa Catarina; 3f: Manduca contracta ♀, Bolivia. — 
Figs. 4a–b: Lateral view of the abdomen: 4a: Manduca exiguus; 4b: Manduca contracta. — Fig. 6: Manduca exiguus, resting attitude, Argentina, El 
Bagual, Formosa, 18. iv. 2013, Ezequiel Osvaldo Nuñez Bustos.
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Differential diagnosis of Manduca contracta and 
M. exiguus stat. n.
(Figs. 1–5.)

Habitus

M. contracta is a rather variable species. The most con
spi cu ous feature, found in about 95% of the specimens 
ex amined, is a strong contrast on the forewing be tween 
the shimmering black medial area and the pre do mi
nant ly yellowishochre coloration of the rest of the wing 
(Figs. 3d–f). Thus, in its most common form, M. con
trac ta is an easily recognizable “twotone” insect and it 
is re grett able that the holotype of M. contracta (Fig. 2) 
re pre sents one of the most extreme individual va riations 
for that species (Kitching & Cadiou 2000: 139, note 
369). Our understanding of the poly mor phism in this 
spe cies, and especially with respect to the form ob ser
ved in the lectotype, was confirmed by ana lysis of the 
DNA barcode for a specimen from Bo livia, Chu qui sa ca 
(sampleID BCHax1569, see Fig. 7). This specimen is 
in deed very similar to the lectotype of M. contracta and 

its DNA barcode proved to be iden tical to that of a spe
ci men collected at the same place re presenting the most 
com mon “twotone” form of this spe cies.

In contrast, the habitus of M. exiguus stat. n. is more 
uni form (Figs. 3a–c), lacking the marked contrast ob ser
ved on the forewings of M. contracta (as such it re sem
bles more the wing patterns observed in M. diffissa 
(But ler, 1871) from which it can however be im me dia
tely separated by the black and strongly waved post
medial line of the forewings, which is always ab sent in 
M. diffissa). All the specimens of M. exiguus ex ami ned 
(see list below) show little individual vari ation, with a 
deep brown and relatively uniform ground colour. They 
are also all slightly smaller than M. contracta, with the 
mean wingspan of ♂♂ of M. exi guus being 92 mm (n = 
20) versus a mean wingspan of 102 mm (n = 22) in ♂♂ 
of M. contracta.

A summary of the diagnostic features of the habitus of 
M. exiguus that permit its separation from M. con tracta 
is given below (text within parentheses refers to M. con
trac ta):

Figs. 5a–f: Male genitalia, not to the same scale. — Figs. 5a–5c: Manduca exiguus, 5a: general view; 5b: uncus and gnathos, lateral view; 5c: detail of 
phallus. — Figs. 5d–5f: Manduca contracta, 5d: general view; 5e: uncus and gnathos, lateral view; 5f: detail of phallus.

5

a b c

d e f
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• Forewing more elongated and pointed (more roun
ded).

• Forewing ground colour deep brown, powdered with 
grey scales (mostly yellowishochre).

• Weak contrast between the blackish medial area of the 
dorsal forewing and the surrounding dorsal, an te me
dial and postmedial areas (marked contrast).

• Thick black line running inward from the apex of the 
forewing (line thinner).

• Yellow lateral patches on the abdomen smaller and 
more distinctly separated from each other by black 
intersegmental bands (compare Figs. 4a/b).

• Paler dorsal surface of the antennae.

Male genitalia

The members of this speciesgroup (e.g., M. reducta 
(Geh len, 1930), M. duquefi (Haxaire & Vaglia, 2007)) 
share a generally similar genital structure, and M. exi
gu us and M. contracta are no exception. However, some 
diagnostic differences in the ♂ genitalia of M. exiguus 
were observed, permitting an unequivocal dis tinction 
from M. contracta. All the characters listed be low are fea
tures of M. exiguus in comparison to those of M. con
tracta; they are illustrated in Figs. 5a–f:

• Uncus shorter and thicker.
• Gnathos shorter, its apical shovelshaped section more 

strongly bent downward, shorter and with a more 
rounded tip.

• Harpe smaller, distal margin less rounded, its apical 
point shorter, basally recurved and dorsally flatter. 
basal tooth shorter and less upcurved.

• Fultura inferior (juxta) rounded (Vshaped in M. con
trac ta).

• Saccus shorter and less tapered.
• Apical tooth of phallus with a straighter posterior 

mar gin and arising anterior to the phallus apex (in M. 
contracta, the tooth has a more broadly rounded pos
terior edge and arises apically on the phallus).

Comparison of DNA barcode sequence data

DNA barcodes were generated following standard la bo
ra tory procedure at the Canadian Centre for DNA bar
coding. Records generated for the global DNA bar cod
ing campaign for Sphingidae were completed with a set 
of 3 ad di tion al records from the Entre Rios province of 
Ar  gen tina, to which we were kindly given access by col
lea gues from the Museo Argentino de Ciencias Na tu rales 
“B. Ri va da via” (see Acknowledgments). In to tal, 24 DNA 
bar codes were analysed including 8 re cords of M. exi guus 
from Argentina (Entre Rios, Chaco, Mi siones) and Bra
zil (Santa Catarina), and 16 records of M. con trac ta from 
Argentina (Misiones, Tucumán), Bra zil (Dis tri to Fe deral, 
Santa Catarina, Mato Grosso, Mi nas Ge rais), Pa raguay 
(Caaguazu), and Bolivia (La Paz, Chu qui sa ca).

Genetic distances (K2P; pairwise deletion, Bold align
ment) within and between species were calcu lat ed in 

Bold (www.boldsystems.org) and are as follows: ma xi
mum intraspecific distance of 1.1% and 0.8% with in M. 
con tracta and M. exiguus respectively; mini mum dis tance 
between the two species of 4.63%. A vi su al re pre sen ta
tion of genetic distances between the re cords ana lysed, 
together with the geographical ori gin of each is given 
in Fig. 7 in the form of a neighbor joining tree (built 
in Bold with standard options, Bold alignment, K2P 
distances) clearly illustrating the genetic se gre ga tion 
of M. exiguus and M. contracta spe cimens. All re cords, 
including images, specimen and sequence data, are 
publicly available within the data set EXIGUUS1 (dx.
doi.org/10.5883/DSEXIGUUS1) on Bold and in Gen
Bank with accession numbers HM384221, HM384222, 
HM384875, HM384876, HQ581522, JN678198 and 
KM224675 to KM224694.

Geographical distribution

M. contracta occurs in Bolivia (Haxaire & Herbin 1999, 
Kit  ching et al. 2001), Paraguay (Drechsel 1994), north 
eastern Argentina (Moré et al. 2005) and north ern to 
southern Brazil. The two specimens illustrated by Mar
tin et al. (2011) as M. contracta are correctly de ter mi n ed. 
The citation of “Manduca lucetius” by Siewert & Silva 
(2010) is probably correctly M. contracta.

Manduca exiguus flies in south Brazil, eastern Argentina 
and Uruguay. The specimens examined for this study are 
as follows:

Brazil: 3 ♂♂ (including Bold sampleIDs BCHax5000 and 
BCHax5001), 2 ♀♀, Santa Catarina, Urubici, Morro da Ig re ja, 
1250 m, 26.–31. xii. 2008, leg. Carlos Mielke. 2 ♂♂, same data, 
but 13.–19.  ii. 2009. 6 ♂♂, Santa Catarina, Uru bi ci, Morro 
da Igreja, 1343 m, 24. x. 2011, 28°3′31.88″ S, 49°29′44.75″ 
W, leg. Paquit, Haxaire & Her bin. 1 ♂, Santa Ca tarina, Rio 
Vermelho, Piste Rio Natal, 538 m, 23. x. 2011, 26°20′1.28″ S, 
49°18′29.12″ W, leg. Ha x aire, Herbin & Miel ke. 1 ♀, Espírito 
Santo, during winter 1980/1981, leg. Laurent Schwartz. 1 ♂, 
Rio de Janeiro, Itatiaia National Park, 800 m, ix. 1958, leg. L. 
Schwartz. 1 ♂, Rio de Janeiro, Bo racéia, 800 m, iv. 1961, leg. 
L. Schwartz. 1 ♂, Paraná, 22. x. 2011, Campo do Tenente, 
leg. Paquit, Haxaire, Her bin & Mielke. — All in CJHL. — 1 ♂, 
Paraná, Tijucas do Sul, 879 m, in DZUP.
Argentina: 1 ♀, Entre Rios, Liebig, xii. 1996, in CJHL. — 1 ♂ 
(Bold sampleID VAG279), Entre Rios, Liebig, 6. xii. 2001. 
1  ♂ (Bold sampleID VAG280), 1  ♀ (VAG281), Mi sio nes, 
San Vincente, 10. x. and 20. xii. 2006, respectively. 1 ♂ (Bold 
sampleID VAG282), Chaco, Bermejito, Villa Rio, 8. x. 2003. 
— All in IMQC. — Buenos Aires (Buenos Aires), in Fernando 
Penco private collection.
Uruguay: (without locality, the lectotype and para lecto ty pe 
series in ZSM).
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Manduca exiguus, LEPAR231-11, MACN-Bar-Lep-ct01744, 658[0n]bp, Argentina, Entre Rios

Manduca exiguus, SOWF143-12, BC-Hax-5001, 658[0n]bp, Brazil, Santa Catarina

Manduca exiguus, LEPPA154-11, MACN-BAr-Lep-ct0304, 621[0n]bp, Argentina, Buenos Aires

Manduca exiguus, SPTVA646-07, VAG-282, 609[0n]bp, Argentina, Chaco

Manduca exiguus, LEPAR098-11, MACN-Bar-Lep-ct01428, 631[0n]bp, Argentina, Entre Rios

Manduca exiguus, LEPAR283-11, MACN-Bar-Lep-ct01868, 658[0n]bp, Argentina, Entre Rios

Manduca exiguus, SOWF142-12, BC-Hax5000, 658[0n]bp, Brazil, Santa Catarina

Manduca exiguus, SPTVA644-07, VAG-280, 658[0n]bp, Argentina, Misiones

Manduca exiguus, SPTVA645-07, VAG-281, 658[0n]bp, Argentina, Misiones

Manduca contracta, TDMPE372-10, BC-TDMPEG0199, 658[0n]bp, Brazil, Para

Manduca contracta, SOWE259-07, BC-Hax4158, 658[0n]bp, Argentina, Misiones

Manduca contracta, SOWE366-07, BC-Hax4265, 658[0n]bp, Argentina, Misiones

Manduca contracta, SOWF141-12, BC-Hax4999, 658[0n]bp, Brazil, Santa Catarina

Manduca contracta, SOWF144-12, BC-Hax5002, 658[0n]bp, Bolivia, Chuquisaca

Manduca contracta, SOWE368-07, BC-Hax4267, 609[0n]bp, Bolivia, Chuquisaca

Manduca contracta, SOWB580-06, BC-Hax1573, 608[0n]bp, Argentina, Tucuman

Manduca contracta, SOWE367-07, BC-Hax4266, 658[0n]bp, Bolivia, Chuquisaca

Manduca contracta, SOWB574-06, BC-Hax1576, 658[0n]bp, Bolivia, La Paz

Manduca contracta, SOWB577-06, BC-Hax1570, 658[0n]bp, Brazil, Mato Grosso

Manduca contracta, SPCMA018-09, BC-DZ 11.235, 658[0n]bp, Brazil, Minas Gerais

Manduca contracta, SPTVA648-07, VAG-284, 651[0n]bp, Brazil, Mato Grosso

Manduca contracta, SPTVA649-07, VAG-285, 651[0n]bp, Paraguay, Caaguazu

Manduca contracta, SPTVA647-07, VAG-283, 658[0n]bp, Argentina, Misiones

Manduca contracta, SPCMA017-09, BC-DZ 11.234, 658[0n]bp, Brazil, Distrito Federal

Manduca contracta, SOWB576-06, BC-Hax1569, 608[0n]bp, Bolivia, Chuquisaca

Manduca exiguus, LEPPA627-13, MACN-Bar-Lep-ct04012, 658[0n]bp, Argentina, Formosa

Fig. 7: Neighbor joining tree of the 26 DNA barcode sequences analyzed for Manduca contracta and M. exiguus. The text for each terminal indicates, 
from left to right: corrected taxon name, Bold process-ID, Bold sample-ID, sequence length (bp = base pairs), and geographical origin (country and 
province).
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data, images and DNA barcodes of their Argentinian 
re cords of M. exiguus. Thierry Vaglia and Thibaud 
De caëns also provided samples for DNA barcoding used 
in this study. Sequencing of DNA barcodes and bioin
for ma tics (Bold) were supported by funding from the 
go vern ment of Canada through Genome Canada and the 
On tario Genomics Institute in support of the Inter na tio
nal Barcode of Life project (www.iBOL.org), and by the 
Na tural Sciences and Engineering Research Council of 
Ca nada (NSERC). The authors are also thankful to the lab 
team at the Canadian Centre for DNA barcoding (CCDB), 
University of Guelph, for processing our sam ples.

References

D’Abrera, B. (1987 [“1986”]): Sphingidae Mundi. Hawk moths of 
the world. — Faringdon, UK (E. W. Classey), 226 pp.

Drechsel, U. (1994): Beitrag zur Kentnis der Sphingidenfauna 
von Paraguay (Lepidoptera Sphingidae). — Ento mo lo gi sche 
Zeitschrift, Essen, 104 (14): 265–276.

Gehlen, B. (1942): Neue Sphingiden. — Entomologische Zeit
schrift, Frankfurt am Main, 56 (16): 127–128.

Haxaire, J., & Herbin, D. (1999): Les Lépidoptères Sphingidae de 
Bolivie. Ecologie et systématique. 1ère Partie: sousfamille 
des Sphinginae Latreille. — Revue de l’Association Rous sil
lon naise d’Entomologie, Perpignan, 8 (3): 69–79.

Kitching, I.  J., Ledezma, J., & Baixeras, J. (2001): An annotated 
check list of the Sphingidae of Bolivia (Insecta: Lepido pte ra). 
— Gayana, Concepción, 62 (2): 79–111.

Martin, A., Soares, A., & Bizarro, J. (2011): Guia dos Sphingidae 
da Serra dos Órgãos, Sudeste do Brasil. A guide to the Hawk
moths of the Serra dos Órgãos, Southeastern Brazil. — 
REGUA Publications, Northam., U.K., 143 pp.

Moré, M., Kitching, I. J., & Cocucci, A. A. (2005): Sphingidae de 
Ar gen tina. Hawkmoths of Argentina. — L.O.L.A (Lite ra tu re 
of Latin America), Buenos Aires, 166 pp.

Siewert, R. R., & Silva, E. J. E. (2010): Contribution to the know
ledge of the hawkmoths fauna in the state of Santa Ca ta
ri na, Brazil (Lepidoptera: Sphingidae). — Nachrichten des 
En to mo lo gi schen Vereins Apollo, Frankfurt am Main, N.F. 
31 (1/2): 63–66.

Received: 29. x. 2014

© Entomologischer Verein Apollo e. V., Frankfurt am Main, Juli 2015 ISSN 07239912

© 2015 by Entomologischer Verein Apollo e. V., Frankfurt am Main




