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A new species of the genus Syssphinx Hiibner, 1819
(“‘1816”) from Jalisco and Colima, Mexico
(Lepidoptera: Saturniidae, Ceratocampinae)

S. Naumann, G. Nogueira G. & W. A. Nissig'

Abstract

Syssphinx fabiolae Naumann, Nogueira & Nissig, sp. n., a new species from Jalisco and Colima, Mexico, is
described, figured and compared with its closest relative, S. modena Dyar, 1913. The male holotype and a female
paratype are deposited in the Coleccion Nacional de Insectos, Universidad Nacional Auténoma de México, Mexico
City. The new species is quite well defined in morphology and mtDNA COI barcode data. The partial
misinterpretation of populations of “S. modena” from Jalisco and Colima in literature is pointed out; specimens
from those areas in fact belong to S. fabiolae sp. n. An overview (with map) of the known localities of both taxa is
provided.
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Una nueva especie del género Syssphinx Hiibner, 1819 (“1816”) de Jalisco y Colima, México
(Lepidoptera: Saturniidae, Ceratocampinae)

Resumen

Se describe una especie Syssphinx fabiolae Naumann, Nogueira & Nissig, sp. n., de Jalisco y Colima, México,
se figura y compara con el pariente mds proximo S. modena Dyar, 1913. Se depositan en la Coleccion Nacional de
Insectos, Universidad Nacional Auténoma de México, México D.F., el holotipo macho y paratipo hembra. La nueva
especie estd bastante bien singularizada por la morfologia y por los datos del cédigo de barras mtDNA COI. Se
sefiala la interpretacion parcialmente equivocada en la literatura de las poblaciones de “S. modena” de Jalisco y
Colima; los especimenes de estas dreas pertenecen en realidad a S. fabiolae sp. n. De ambas taxa se proporciona
(con mapa) una visioén general de las localidades conocidas.

PALABRAS CLAVE: Lepidoptera, Saturniidae, Ceratocampinae, Syssphinx fabiolae, nueva especie, Syssphinx
modena, Jalisco, Colima, México.

Introduction
Historically, the genus Syssphinx Hiibner, 1819 (“1816”) in its original composition was not

monophyletic. As we know today, it was a conglomerate of quite different, largely unrelated groups,
and it was even taken as the name-bearing genus for a family “Syssphingidae”. LEMAIRE (1976,

! 85th contribution to the knowledge of the Saturniidae (84th contribution see: NAUMANN, NASSIG & NO-
GUEIRA G., 2014).
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1988) reorganized the entire group, split the polyphyletic mixture into new generic assignments, and
today Syssphinx is a genus in the Saturniidae subfamily Ceratocampinae containing only about 30
species. With the exception of one widespread species, S. molina (Cramer, 1780), occurring in the
entire Neotropics (LEMAIRE, 1988), the species of the genus occur mainly from North America to
Venezuela and Colombia, with a few in the Andean and Amazonian areas. Most taxa are found in
northern Central America with smaller numbers in southern United States and South America. The
genus contains (for Saturniidae) relatively small to medium-sized moths which fit well with the usual
pattern of the subfamily Ceratocampinae. In general, all members are easily classified within the
generic treatment. A complete overview was provided by LEMAIRE (1988). A cladistic analysis based
on morphology published later (BALCAZAR-LARA & WOLFE, 1997) supported the genus Syssphinx
(as defined by LEMAIRE) to be monophyletic.

Recent collecting in 2000 (a singleton in SMFL), 2011, 2012 and 2013 by one of the authors
(G.N.G.) resulted in specimens of the genus Syssphinx that resembled Syssphinx modena Dyar, 1913,
but looked slightly different. During our studies a few more older specimens were found (two
specimens in CCGM and one in CCLP). Research in genitalia morphology and in the COI barcode
sequence of mtDNA resulted in the recognition of an undescribed species. In the following this species
from Jalisco and Colima, Mexico, is described as new to science, a century after the description of its
closest relative Syssphinx modena.

Material and methods

Morphological studies followed standard procedures; photos were taken with digital cameras. The last
segments of the abdomen of male moths were cut off and macerated in ca. 2-3% aquatic NaOH solution at
ca. 96-98° C for 1 h to clean the genitalia from scales, fat and tissue. After dissection in water and low-
concentrated ethanol, the genitalia were stored in 70% ethanol in vials. The genitalia photos were taken
from flattened, slide-mounted preparations, although we believe, in accordance with, e.g., ZWICK (2009:
148), that the preservation of the undistorted three-dimensional structure of the genitalia is essential for the
understanding of their function; therefore, most other genitalia remained in the vials in ethanol.

Data of the specimens which were used for the mtDNA analysis are listed in Table 1. The barcode
mtDNA analysis is based on the sequences of a short region (658 base pairs) of the mitochondrial
cytochrome-c oxidase, subunit I [COI], gene; for details see, e.g., RATNASINGHAM & HEBERT
(2007). The DNA was extracted from the legs of dried specimens mainly in the collections of the
authors. For technical details and references relative to the laboratory protocols see RATNASINGHAM
& HEBERT (2007) or on the CCDB website (CCDB 2014) and also in, e.g., DECAENS &
ROUGERIE (2008) or VAGLIA et al., (2008). The analysis of the sequence data was conducted using
MEGAG6 (TAMURA et al., 2013); see Fig. 13. The mtDNA COI barcodes of 11 specimens of Syssphinx
modena and S. fabiolae Naumann, Nogueira & Néssig, sp. n. plus (as an outgroup) 2 specimens of
Syssphinx bicolor used in our analysis were generated in Guelph, Ontario, by The Barcode of Life Data
Systems (BOLD, 2014). We used only sequences that were more than 600 base pairs (bp) long, shorter
sequences were discarded.

Abbreviations used

BC [no.] - Barcode [no.].

CCGM - Collection Carlos C. G. Mielke, Carambei, Brazil

CCLP - Collection Claude Lemaire, Paris, France (in MNHN)

CDHP - Collection Daniel Herbin, Pechabou, France

CGNG - Collection Guillermo Nogueira G., Zapopan, Mexico

CSNB - Collection Stefan Naumann, Berlin, Germany

CWAN - Collection Wolfgang A. Nissig, Frankfurt am Main, Germany (in SMFL)
Fw. - forewing

218 SHILAP Revta. lepid., 43 (170), junio 2015



A NEW SPECIES OF THE GENUS SYSSPHINX HUBNER, 1819 (“1816”) FROM JALISCO AND COLIMA, MEXICO

GP [no.] - genitalia preparation [no.]

HT - holotype

Hw. - hindwing

INBUNAM - Instituto de Biologia (Coleccién Nacional de Insectos), Universidad Nacional
Auténoma de México, Ciudad México (Mexico City, Mexico)

MNHN - Musée National d’Histoire Naturelle, Paris, France

PT - paratype

SMFL - Senckenberg-Museum, Lepidoptera collection, Frankfurt am Main, Germany

USNM - United States National Museum, Washington, D.C., USA

Table 1.— Data of the specimens of Syssphinx modena and S. fabiolae (2 specimens of S. bicolor included as
outgroup) used for the mtDNA sequence analyses. - Additional abbreviations: BIN = “Barcode Index Number”
within the Bold website (see RATNASINGHAM & HEBERT, 2013); GBAC = GenBank Access Code; PT =
paratype; SL = Sequence Length (data from BOLD). - In the order of taxa and specimens as in the tree graph.

Species Sample-1D Process-ID, GBAC SL BIN Deposition | Locality of origin
S. modena Her0708 SDHA708-07 609 bp | AAD2446 CDH Mexico, Puebla
S. modena Her0707 SDHA707-07 615 bp | AAD2446 CDH Mexico, Puebla
S. modena Her0709 SDHA709-07 612 bp | AAD2446 CDH Mexico, Puebla
S. modena Her0705 SDHA705-07 612 bp | AAD2446 CDH Mexico, Puebla
S. modena SNB 4262 SASNC1893-12 648 bp | AAD2446 CSNB Mexico, Puebla
S. modena Her0706 SDHA706-07 612 bp | AAD2446 CDH Mexico, Puebla
S. fabiolae, PT | SNB 4940 SASNC2476-13 648 bp | ACF0421 CSNB [ Mexico, Jalisco
S. fabiolae, PT | CGCM 10.750 | SACMAS827-12, JX216450 | 648 bp | ACF0421 CGCM | Mexico, Colima
S. fabiolae, PT | SNB 4263 SASNC1894-12 648 bp | ACF0421 CSNB [ Mexico, Jalisco
S. fabiolae, PT | CGCM 11.149 | CGCM339-08, JX216453 | 648 bp | ACF0421 | CGCM | Mexico, Colima
S. fabiolae, PT | SNB 4264 SASNC1895-12 648 bp | ACF0421 CSNB [ Mexico, Jalisco
S. bicolor SNB 4333 SASNC1964-12 648 bp | AAD2441 CSNB [ USA, Tennessee
S. bicolor SNB 4332 SASNC1963-12 648 bp | AAD2441 CSNB | USA, Texas

Syssphinx fabiolae Naumann, Nogueira & Nissig, sp. n.

Holotype: &, Mexico, Jalisco, Tuxcacuesco, El Camichin, 805 m, 1-2-5-VII-2011, leg. G.
Nogueira G.; GP 2329/11 SMFL. Figs. 1, 10. A red holotype label is added accordingly. The HT and
a @ PT are deposited in the Coleccién Nacional de Insectos, Universidad Nacional Auténoma de
México (INBUNAM).

Paratypes (in total 31 338, 12 29): 1 @, same locality as HT, but 783 m, 30-VII-2011, ex CWAN
in INBUNAM. 1 &, same locality as HT, but 805 m, 1, 2 and 5-VII-2011, leg. G. Nogueira G., GP
2257/11 Naumann (Fig. 11); 1 ¢, same locality, 810 m, 4-VII-2011, leg. G. Nogueira G., BC SNB
4264; 1 &, 1 2, same locality, 790 m, 31-VII-2011, leg. G. Nogueira G., & with BC SNB 4263; 1 &,
same locality, 785 m, 18-VII-2012, leg. G. Nogueira G.; 1 &, same locality, 785 m, 27-VI-2014, leg.
G. Nogueira G. leg. 3 33, 1 2, same locality, 790 m, 28-29-VI-2012, leg. G. Nogueira G.; 3 33, 1 2,
Tuxcacuesco, 860 m, 28-VI-2014 (2 33) and 19-VII-2014 (1 &, 1 ?); all these in CSNB. 1 &,
Mexico, Colima, Minatitldn, 800 m, 3-VI-2000, leg. V. O. Becker, BC CGCM 11149; 1 &, same
locality, 11-VI-2000, BC CGCM 10862; 1 ¢, Mexico, Colima, Coquimatlan, 19.1833° N 103.8° W,
500 m, BC CGCM 10750; all these in CGCM. 1 &, Mexico, Jalisco, San Patricio, Estacion Bioldgica
Chamela, in CCLP in MNHN (examined by S. N.). 1 & (GP 2325/11 SMFL, BC 4940 SNB),
Mexico, Jalisco, San Mateo, 70 m, 2-IX-2000, leg. G. Nogueira G.; 1 &, Mexico, Jalisco, Mixtldn,
1840 m, 21-VII-2012, leg. G. Nogueira G.; 10 33, 3 22, same locality as HT, all leg. G. Nogueira
G., but: 2 33 (1 with GP 2328/11 SMFL), 805 m, 1-2-5-VII-2011; 1 ¢, 810 m, 4-VII-2011; 1 , 783
m, 30-VII-2011; 1 8 (GP 2327/11 SMFL), 790 m, 31-VII-2011; 3 338 1 ?, 790 m, 28-29-VI-2012; 2
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343, 785 m, 18-VII-2012 and 21-VI-2014; 2 348, 855 m, 3-4-VII-2013; 4 33, 2 29, Tuxcacuesco,
860 m, 19-22-VI-2013 (1 &, 1 ?), 28-VI-2014 (2 338) and 19-VII-2014 (1 &, 1 ?); all these in
CWAN in SMFL, 1 &, 1 9, same locality as Holotype, but 785 m, 18-VII[-2014, leg. G. Nogueira G.;
1 38, 12, Mexico, Jalisco, Tuxcacuesco, 860 m, 19-VII-2014, leg. G. Nogueira G.; all these in
CGNG. Blue paratype labels will be added accordingly.

Derivatio nominis: This new species is named after the wife of the collector (and coauthor of
the present publication, G. N. G.), Fabiola Lépez Cuellar, in recognition of all her support and help
during the intensive studies and work on the Mexican fauna by her husband.

Diagnosis

S. fabiolae on average is slightly larger than its probably nearest relative S. modena which
occurs much further eastward in Mexico in generally higher altitudes. The here described species can
easily be separated from the latter by it yellowish or creamy white ground colour, the straight
antemedian line of the forewings, a much reduced single discal spot of the forewing, and details in
male genitalia structures as mentioned below.

Description

Male (Figs. 1-3): Head yellow, labial palpi of same colour; antennae dark ochreous brown, 6.0-
6.2 mm long, basal 14 segments with long rami, quadripectinate, apical ca. 3.0 mm without
pectination. Dorsal thorax in light yellow ground colour, with pinkish to pinkish-white tegulae,
abdomen on dorsal side yellow, fading to more creamy white in the last segments. Ventral side of
thorax including legs and abdomen creamy white.

Forewing length, measured from wing basis to apex, 23.9-26.0 mm (holotype 23.9 mm). Dorsal
side with yellowish pink costa and antemedian field, the antemedian line pinkish brown, straight.
Median field in yellow ground colour, lower margin pink, with small round white discal spot, which
is circled with pinkish grey scales. Postmedian line again pinkish brown, postmedian area again in
homogenous ground colour, only lower angle with hinted pink shade. Marginal frindges pink. Anal
edge of forewings often with a pinkish shade. Dorsal hindwing of homogenous yellow ground
colour, basally around the inner margin with an intense red patch of hair. Marginal frindges pinkish
white. S. modena is usually more colourful, with a deeper orange yellow ground colour, a light violet
suffusion of ante- and postmedian field, more prominent discoidal spots on the forewings (often
distinctly two white spots), and smaller, more elongate forewings.

On ventral side of forewing antemedian line missing. Basal to the oval discal spot, which
consists of an outer black ring with creamy white center, a faded pink field. Postmedian line in apical
half dark greyish brown, basally very thin and almost reduced. Rest of the forewing of yellowish
white colour, marginal frindges dark yellow. Hindwing of homogenous very light yellow colour,
upper margin suffused with greyish scales, the postmedian line only slightly indicated as curved line
in the very apical part. On ventral side of S. modena, colours of the discoidal spot are more
prominent, and the violet suffusion of ante- and postmedian fields shines slightly through. Generally,
the very light yellow ground colour fades quite fast to a creamy white in older and flown specimens.

Male genitalia (Figs. 11-12, GPs 2329/11 SMFL/Néssig and 2257/11 Naumann): Uncus bifid,
with two rather soft dorsal and two strongly sclerotised ventral rounded lateral lobes and a small
dorsal protuberance on the dorsal mid between the soft lobes. The two strongly sclerotised lobes with
a more or less straight ventral edge. Juxta strongly sclerotised, triangular, with rounded tip and rather
long; the ventral edge curved inwardly. The valves rather narrow, strongly bent towards tip, with a
rather long, compact internal spine bent in crescent-shape. Phallus with three spines; one of these is
the prolongation of the right ventral sclerotisation of the phallus itself, the other two sit on the
vesica, the largest one on dorsal side, the other on left ventral side, sometimes connected with the
ventral sclerotisation.
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Female (Figs. 4-6): Females of S. fabiolae mainly differ from the males in typical sexually
dimorphic characters, such as larger size, larger abdomen and filiform antennae, but otherwise
quite resemble the males. Ground colour as in males, but the tegulae are of lighter whitish pink,
and the abdomen is covered with brownish grey hairs on dorsal side. Antennae dark reddish
brown, 6.3-6.5 mm long, filiform, covered on dorsal side of the basal 6-7 segments with white
scales. Forewing length, measured from basis to apex, 32.5-33.5 mm. Dorsal side with more
yellowish antemedian field, the ante- and postmedian lines as in males, a discal spot is missing in
the median area. Markings and colouration of the ventral side as in the males but the pink portion
of the basal forewing is missing. The forewing discal spot is indicated as a greyish brown shadow
which sometimes shines through on dorsal side. As in males, older specimens fade to light whitish
yellow.

The preimaginal instars, ecology and life history remain unknown.

Distribution (see Map): The new species S. fabiolae is known only from localities in the states
of Jalisco and Colima, in the West of the distribution area of its closest relative S. modena. The two
species appear to be allopatric. The new species was found mainly on lower slopes of the mountains
(ca. 70-850 m) towards the Pacific Ocean and the Rio de Comala Valley (Sierra de Amula and other
mountains). Details of the type locality may be seen below. One specimen came from 1840 m near
Mixtldn in Jalisco. In contrast, S. modena occurs mainly at higher elevations and deeper into the
mountains, mainly around the valley of Rio Balsas and its tributaries.

dena and S. fabiolae in Mexico

P

* type locality O other locality

W S. fabiolae W S. modena

Map.- Distribution of Syssphinx modena (blue symbols) and S. fabiolae (red symbols) in Mexico. Asterisks
represent type localities, squares other localities. One dot may represent more than one locality in close
proximity; we have not located every label data on the map.— Inset: Localities enlarged.— Map created with Map
Creator 2.0 Personal Edition, © 2003-2007 primap software, modified and localities added (W.A.N.).
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REesuLTs OF THE COI MTDNA BARCODE STUDY

The pairwise distances (computed by the Bold website) between the two species S. modena and S.
fabiolae are between 1.44 and 2%, while the within-species distances are always clearly below or equal
to 0.6%, suggesting the existence of a so-called “barcode gap” between the two. This corresponds to
two different BIN codes (“Barcode Index Number”) within the Bold website (RATNASINGHAM &
HEBERT, 2013) for the two: S. modena is listed under BIN AAD2446, while S. fabiolae is found under
BIN ACF0421. See Fig. 13 for a graphic representation of the relationship (computed with MEGA6
software, see TAMURA et al., 2013), with two specimens of Syssphinx bicolor (Harris, 1841) used as
outgroup to root the analysis.

Syssph. modena, BC-Her0708 (SDHA708-07), 609 bp, Mexico, Puebla
Syssph. modena, BC-Her0707 (SDHA707-07), 615 bp, Mexico, Puebla
001 9 Syssph. modena, BC-Her0709 (SDHA709-07), 612 bp, Mexico, Puebla
C1%) Syssph. modena, BC-Her0705 (SDHA705-07), 612 bp, Mexico, Puebla
Syssph. modena, SNB-4262 (SASNC1893-12), 648 [0n] bp, Mexico, Puebla
Syssph. modena, BC-Her0706 (SDHA706-07), 612 bp, Mexico, Puebla
Syssph. fabiolae, SNB-4940 (SASNC2476-13), 648 [0n] bp, Mexico, Jalisco
30 Syssph. fabiolae, BC-CGCM-10.750 (SACMAS827-12, 1X216450), 648 [On] bp, Mexico, Colima
65 Syssph. fabiolae, SNB-4263 (SASNC1894-12), 648 [0n] bp, Mexico, Jalisco
Syssph. fabiolae, BC-CGCM-11.149 (CGCM339-08, JX216453), 648 [On] bp, Mexico, Colima
Syssph. fabiolae, SNB-4264 (SASNC1895-12), 648 [0n] bp, Mexico, Jalisco
ISyssph. bicolor, SNB-4333 (SASNC1964-12), 648 [On] bp, USA, Tennessee
1001Syssph. bicolor; SNB-4332 (SASNC1963-12), 648 [0n] bp, USA, Texas

Fig. 13.— The molecular evolutionary history was inferred using the Neighbor-Joining method (SAITOU & NEI,
1987). The optimal tree with the sum of branch length = 0.15671065 is shown. The percentage of replicate trees
in which the associated taxa clustered together in the bootstrap test (2500 replicates) are shown next to the
branches (FELSENSTEIN, 1985); values below 50% are omitted. The tree is drawn to scale. The evolutionary
distances were computed using the Maximum Composite Likelihood method (TAMURA et al., 2004). The rate
variation among sites was modeled with a gamma distribution (shape parameter = 2). The differences in the
composition bias among sequences were considered in evolutionary comparisons (TAMURA & KUMAR,
2002). The analysis involved 13 nucleotide sequences (= specimens). There were a total of 608 positions (= base
pairs) in the final dataset. Evolutionary analyses were conducted in MEGA6 (TAMURA et al., 2013).

ECOLOGICAL AND GENERAL INFORMATION ABOUT THE COLLECTING LOCALITY

The type locality is described as follows: Mexico, Jalisco, Sierra de Amula, Tuxcacuesco, El
Camichin; elevation 790-810 m, 19° 39' N, 104° 2' W. This locality is found in the “Region Xerofitica
Mexicana” in the “Province of the Eje Volcanico Transversal” (RZEDOWSKI, 1994), with limestone
sedimentary rocks of the Mezozoic Era (INEGI, 1981). The locality is found close to a small valley
surrounded by mountains and hills between the Tuxcacuesco and the Ayuquila rivers. The climate
classification at the area according to GARCIA (1973) is “ACw]1 (semicalido y subhumedo)”. The area
has about 800-1000 mm annual rainfall, 60-65 % average relative humidity and an annual mean
temperature range of 18-22° C (LLORENTE-BOUSQUETS et al., 1996). The type locality is an
ecotone area of “Tropical deciduous forest and Xerophile scrub”; the tropical deciduous forest has
elements like Bursera bipinnata (Mog¢.& Sessé ex DC.) Engl., Bursera sp. (Burseraceae), Ficus
cotinifolia Kunth, Ficus ssp. (Moraceae), Jatropha ssp. (Euphorbiaceae), Lysiloma sp. (Fabaceae),
Leucaena esculenta (DC.) Benth. (Mimosaceae), Opuntia sp. (Cactaceae), Ipomoea sp.
(Convolvulaceae), and epiphytes of the genera Epidendrum (Orchidaceae), Tillandsia (Bromeliaceae),
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Selenicereus (Cactaceae), Aristolochia (Aristolochiaceae) and Araceae. The Xerophile scrub vegetation
includes elements like Opuntia ssp. (Cactaceae), Rhus radicans L. (Anarcardiaceae), Agave sp.
(Asparagaceae, Agavoideae), Plumeria rubra L. (Apocynaceae), Pithecellobium dulce (Roxb.) Benth.,
Goldmania sp., Acacia sp., Prosopis sp., Mimosa benthamii J. F. Macbr. (Fabaceae) (RZEDOWSKI &
MCVAUGH, 1966).

The males of Syssphinx fabiolae came to light between 21:00 h and 23:30 h; the females arrived
between 23:00 h and 2:30 h. Some of the specimens where found at a set with mercury vapor bulb plus
UV light, most others arrived at a smaller collecting site called the “ghost” (for details, see NASSIG et
al., 2014: 56).

FURTHER NOTES ON MORPHOLOGY

S. fabiolae Naumann, Nogueira & Nissig, sp. n. is obviously the closest relative of S. modena
Dyar, 1913 which was described from Cuernavaca, Morelos, Mexico, and shows similarities in the
typical elongated forewing, indicated already by LEMAIRE (1988), and male genitalia structures. The
lectotype of S. modena Dyar, 1913, designated by LEMAIRE (1988), is deposited in USNM (type no.
15218) and was examined by LEMAIRE (1988). The new species differs from S. modena in several
details which usually allow separation. Most male specimens of S. modena known to us are on average
slightly smaller, having a forewing length of around 23.0 mm, but the specimen from Cuernavaca in
SMFL has 26.5 mm. Generally, S. modena has a darker dorsal forewing, with purplish-grey ante- and
postmedian areas and more orange median area, a bent antemedian line, and one or two white discal
spots widely surrounded by a purplish area; these characters of wing pattern and colour are the best and
evidently most constant differentiating characters. The basal dull red hindwing patch is on average
larger in S. modena, and followed centrally by a faintly indicated red discal spot. On the ventral side the
portion basal to the forewing discal spot is widely pink coloured, the discal spot more triangular with a
tip to apical area. The postmedian area is of a purplish grey colour, the marginal forewing frindges are
coloured brown. The hindwing shows in the very apical part a slightly bent portion of the postmedian
line, followed by a purplish darkened postmedian area.

Male genitalia of S. modena differ from those of S. fabiolae by the shorter or missing dorsal
central protuberance of the uncus and a slightly different shape and smaller size of the two ventral
sclerotized uncus processes; the juxta is slightly shorter, but also triangular; the inner processes of the
valves are slightly more slender and less bent; and, according to the figures in BOUVIER (1931: 91, pl.
I, fig. 17) and LEMAIRE (1988: 263), the vesica has only 2 instead of 3 spines; however, our specimen
from Cuernavaca (= topotypic specimen, GP 2324/11 SMFL/Nissig; Fig. 12) also has 3 spines plus an
additional, very small one at the vesica tip. There appears to be quite some variability, and the male
genitalia of the two species apparently do not always differ clearly.

Due to differences in size of the uncus and harpe and a few other details, MICHENER (1949: 143)
erected a subgenus Bouvierina within Syssphinx (see also MICHENER, 1952: 393), comprising the
“bulk of species” (MICHENER), which later was again synonymised with Syssphinx by LEMAIRE
(1976; overview in LEMAIRE, 1988, 1996); S. modena was also therein included. The subgenus
Bouvierina does not find support in the barcode analysis of the genus Syssphinx and does not appear to
form a monophyletic group or subgenus within Syssphinx.

Discussion

There is some confusion in literature about the handling and determination of S. modena: The
species was described from Cuernavaca, Morelos, but some authors (BEUTELSPACHER-BAIGHTS,
1982, 1988; LEMAIRE, 1988) mentioned it also from Jalisco and Colima. We believe that the mentioned
records from Jalisco and Colima do not belong to that species and are misinterpreted or misidentified
specimens of the here described S. fabiolae. The typical habitat for S. modena are the medium slopes of
the temperate and warm-temperate valley of Rio Balsas, its tributaries and neighbouring rivers in
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Morelos (locus typicus; material examined: 1 3, Cuernavaca, 1529 m, V-1954, ex coll. Creek, in SMFL;
1 8, Cuernavaca, 29-VII-1976, leg. R. S. Peigler, in CCLP [illustrated by LEMAIRE, 1988: pl. 45, fig.
5]), in Puebla (3 ml. NE Petlacingo [LEMAIRE, 1988: 263]; 1 &, rd. Izucar de Matamoros-Acatlan, km
20, 1250 m, 26-VII-1992, leg. D. Herbin, in CSNB), and in Guerrero (HOFFMANN, 1942), specimens
all originating from localities at altitudes of between 1250 and 1530 m.

The misinterpretation of the Jalisco population is probably based on a note in HOFFMANN
(1942) who mentioned S. modena to also occur on the “hot Pacific coast up to Sinaloa”, having
misidentified Adelocephala boisduvalii Dotimet, 1859 (this species now placed in Adeloneivaia,
compare LEMAIRE, 1976, 1988) and interpreting this species as synonymous with S. modena. A.
boisduvalii in fact was described from Pard, Brazil, and does not occur in Mexico at all; this
misidentification by HOFFMANN (1942) is probably based on a misinterpretation by DRUCE (1881-
1900: XVI, 171, tab. 16, figs. 1, 2) who mentioned A. boisduvalii (therein cited as A. boisduvali [sic])
to occur both in Mexico and in Brazil, and, in fact, shows in his colour figure a female of [most likely]
Syssphinx mexicana (Boisduval, 1872); this further caused some persistent misinterpretation based on
the almost identical pattern, in spite of different body and wing size, of S. mexicana and S. modena
males. In addition, some copies of the “Biologia Centrali-Americana” in libraries apparently show only
black and white illustrations and thus probably enhance this misinterpretation.

Records in literature of “S. modena” from Jalisco and Colima are all from lower areas close to the
Pacific coast line (Jalisco, Chamela, VII-IX-1975-1977 [BEUTELSPACHER BAIGHTS, 1982];
Jalisco, San Patricio, Estacién Biol6gica Chamela [LEMAIRE, 1988]; Colima [BEUTELSPACHER
BAIGHTS, 1988]) and should be referred to the herein described S. fabiolae sp. n. for which the type
locality is just behind the coastal mountains in the valley of Rio de Comala, south of the Cordillera
Volcénica.

The notes on S. modena by DRAUDT (1930) and D’ABRERA (1995) mentioning only “Mexico”
as origin give no details about the distribution of that species, but at least their figures apparently
correctly show typical S. modena specimens.

Acknowledgements

We would like to thank the following persons for their assistance in several ways, providing
literature, material, sequence data and in part access to their Bold data, assistance during museum
visits, and very helpful discussion: Ulrich Brosch (Hille), Daniel Herbin (Pechabou), Carlos C. G.
Mielke (Carambei, Parand), Joél Minet (Paris), Richard S. Peigler (San Antonio, Texas), Rodolphe
Rougerie (Rouen) and Alexander Schintlmeister (Dresden); and in Mexico José Aquileo Lomel{
Sencion and Eduardo Sahagiin Godinez (Guadalajara, Jalisco). Some of the genitalia (Figs. 10, 11)
were scanned by Wolfgang Eckweiler (Frankfurt am Main).

The molecular work (COI barcoding) was for most sequences funded by NSERC and Genome
Canada through grants to Dr. Paul D. N. Hebert at the Canadian Centre for DNA Barcoding based at
the Biodiversity Institute of Ontario at the University of Guelph, Ontario, Canada, until ca. mid-2012; a
few more recent ones were privately funded by the authors.

BIBLIOGRAPHY

BALCAZAR—LARA, M. & WOLFE, K. L., 1997.— Cladistics of the Ceratocampinae (Lepidoptera: Saturniidae).—
Tropical Lepidoptera, 8, Supplement 2: [2] + 53 pp.

BEUTELSPACHER-BAIGHTS, C. R., 1982.— Lepiddpteros de Chamela, Jalisco, México II. Familias Sphingidae y
Saturniidae.— Anales del Instituto de biologia de la Universidad Nacional Autonoma de México, Serie
Zoologia, 52(1): 389-406.

BEUTELSPACHER-BAIGHTS, C. R., 1988.— Catdlogo de la colecciéon Roberto Miiller (Lepidoptera) del Museo de
Historia Natural de la Ciudad de México, IX, Familia Saturniidae.— Anales del Instituto de Biologia de la
Universidad Nacional Autonoma de México, Serie Zoologia, 58(2): 917-928.

224 SHILAP Revta. lepid., 43 (170), junio 2015



A NEW SPECIES OF THE GENUS SYSSPHINX HUBNER, 1819 (“1816”) FROM JALISCO AND COLIMA, MEXICO

BOLD [or Barcode of life or Boldsystems], 2014.— [BOLD platform, version 3.6].— Available from
www.boldsystems.org or www.barcodinglife.org (accessed 11th August 2014).

BOUVIER, E.-L., 1931. Etude des Saturnioides normaux. Famille des Syssphingides.— Mémoires de I’ Académie des
Sciences de IInstitut de France, (2) 60: 1-298, pls. I-V.

CCDB [Canadian Centre for DNA Barcoding], 2014.— Available from ccdb.ca// [technical protocols:
cedb.ca/resources.php] (accessed 11™ August 2014).

D’ABRERA, B., 1995.— Saturniidae Mundi. Saturniid Moths of the World, 1: 177 pp. Automeris Press, Keltern.

DECAENS, T. & ROUGERIE, R., 2008.— Descriptions of two new species of Hemileucinae (Lepidoptera:
Saturniidae) from the region of Muzo in Colombia: evidence from morphology and DNA barcodes.— Zootaxa,
1944: 34-52.

DOUMET, N., 1859.— Description de quatre nouvelles espéces de Lépidopteres.— Revue et Magasin de Zoologie
pure et appliquée, (2) 11: 260-267, pl. 10.

DRAUDT, M., 1929-1930.— 12. Familie: Saturnidae [sic]. Pp. 713-827, col. pls. 101-137, 142, 111A, 111B, 117A-
D, 130A.— In A. SEITZ, 1929-1940. Die Gross-Schmetterlinge der Erde. Eine systematische Bearbeitung der
bis jetzt bekannten Gross-Schmetterlinge. 6, Text-Band 2. Teil. Die Amerikanischen Spinner und Schwdrmer:
713-1452. Alfred Kernen, Stuttgart.

DRUCE, H., 1881-1900.— Biologia Centrali-Americana. Insecta. Lepidoptera-Heterocera, 1 (text): xxxi + 490 pp.,
3 (plates), [2 pp.], pls. 1-101. London.

DYAR, H., 1913.— Descriptions of new Lepidoptera, chiefly from Mexico.— Proceedings of the United States
National Museum, 44(1951): 279-324.

FELSENSTEIN, J., 1985.— Confidence limits on phylogenies: An approach using the bootstrap.— Evolution, 39(4):
783-791.

GARCIA, E., 1973.— Modificaciones al Sistema de Clasificacién Climdtica de Koppen (Para adaptarlo a las
condiciones de la Repiiblica Mexicana): 146 pp. Universidad Nacional Auténoma de México, México D.F.

HOFFMANN, C. C., 1942.— Catélogo sistemético y zoogeografico de los Lepidépteros mexicanos. Tercera parte.
Sphingoidea y Saturnioidea.— Anales del Instituto de Biologia de la Universidad Nacional Auténoma de
Meéxico, 13(1): 213-256.

INEGIL, 1981.— Carta Geoldgica (México) [geological map of Mexico]. Secretaria de Programacién y Presupuesto
ed., México D.F.

LEMAIRE, C., 1976.— Liste synonymique des Attacidae américains (Lep.). Troisieme partie: Adelocephalinae
Boisduval, 1868.— Bulletin de la Societé entomologique de France, 81(1/2): 43-52.

LEMAIRE, C., 1988.— Les Saturniidae Americains. The Saturniidae of America. Los Saturniidae Americanos (=
Attacidae). Ceratocampinae, 3: 480 pp., 64 pls. Museo Nacional de Costa Rica, San José.

LEMAIRE, C., 1996.— Saturniidae: 28-49, 61-62.— In J. B. HEPPNER. Atlas of Neotropical Lepidoptera, Checklist:
Part 4B. Drepanioidea - Bombydoidea - Sphingoidea, 5B: XLIX + 87 pp. Scientific Publishers, Gainesville,
Washington, Hamburg, Lima, Taipei, Tokyo

LLORENTE-BOUSQUETS, J., GARCIA-ALDRETE, A. N. & GONZALEZ-SORIANO, E., 1996.— Biodiversidad
taxonomica y biogeogrdfica de Artropodos de México. Hacia una sintesis de su conocimiento, 1: 660 pp.
Universidad Auténoma de México ed., México D.F.

MICHENER, C. D., 1949.— New genera and subgenera of Saturniidae (Lepidoptera).— Journal of the Kansas
Entomological Society, 22(4): 142-147.

MICHENER, C. D., 1952.— The Saturniidae (Lepidoptera) of the Western Hemisphere. Morphology, phylogeny, and
classification.— Bulletin of the American Museum of Natural History, 98(5): 337-501, pl. V.

NASSIG, W. A., G. NOGUEIRA, G. & NAUMANN, S., 2014.— A new species of the genus Hyalophora Duncan,
1841 from Central Mexico (Lepidoptera: Saturniidae, Attacini).— The Journal of Research on the Lepidoptera,
47: 49-63.

NAUMANN, S., NASSIG, W. A. & G. NOGUEIRA G., 2014,— A second new Hyalophora from Mexico:
Hyalophora leonis sp. n. from Nuevo Leén in the Sierra Madre Oriental (Lepidoptera: Saturniidae, Attacini),—
Nachrichten des Entomologischen Vereins Apollo, N.F., 35(4): 195-205.

RATNASINGHAM, S. & HEBERT, P. D. N., 2007.— Barcoding. BOLD: The barcode of life data system
(www.barcodinglife.org).— Molecular Ecology Notes, 7(3): 355-364.

RATNASINGHAM, S. & HEBERT, P. D. N., 2013.— A DNA-based registry for all animal species: The Barcode
Index Number (BIN) system.— PLoS ONE 8 (8): €66213; doi:10.1371/journal.pone.0066213.

RZEDOWSKI, J., 1994.— Vegetacion de México: 432 pp. Limusa-Noriega Editores, México D. F.

SHILAP Revta. lepid., 43 (170), junio 2015 225



S. NAUMANN, G. NOGUEIRA G. & W. A. NASSIG

RZEDOWSKI, J. & MCVAUGH, R., 1966.— La vegetacién de Nueva Galicia.— Contributions of the University of
Michigan Herbarium, 9(1): 1-123.

SAITOU, N. & NEI, M., 1987.— The neighbor-joining method: A new method for reconstructing phylogenetic
trees.— Molecular Biology & Evolution, 4: 406-425.

TAMURA, K. & KUMAR, S., 2002.— Evolutionary distance estimation under heterogeneous substitution pattern
among lineages.— Molecular Biology & Evolution, 19: 1727-1736.

TAMURA, K., NEI, M. & KUMAR, S., 2004.— Prospects for inferring very large phylogenies by using the
neighbor-joining method.— Proceedings of the National Academy of Sciences (USA) [PNAS], 101: 11030-
11035.

TAMURA, K., STECHER, G., PETERSON, D., FILIPSKI, A. & KUMAR, S., 2013.—- MEGAG6: Molecular
Evolutionary Genetics Analysis version 6.0.— Molecular Biology & Evolution, 30: 2725-2729.

VAGLIA, T., HAXAIRE, J., KITCHING, I. J., MEUSNIER, I. & ROUGERIE, R., 2008.— Morphology and DNA
barcoding reveal three cryptic species within the Xylophanes neoptolemus and loelia species-groups
(Lepidoptera: Sphingidae).— Zootaxa, 1923: 18-36.

ZWICK, A., 2009.— The principal structure of male genital sclerites and muscles of bombycoid moths, with special
reference to Anthelidae (Lepidoptera: Bombycoidea).— Arthropod Structure & Development, 38: 147-161.

*S.N. G.N.G.

Hochkirchstrasse 11 c/o Escuela de Biologia

D-10829 Berlin Universidad Auténoma de Guadalajara

ALEMANIA / GERMANY Avenida Patria No. 1201

E-mail: sn@saturniidae.com Lomas del Valle 3ra. Seccién Zapopan
Jalisco C.P. 44100
MEXICO / MEXICO

W. A N.

Entomologie II, Forschungsinstitut Senckenberg

Senckenberganlage 25

D-60325 Frankfurt am Main

ALEMANIA / GERMANY

E-Mail: wolfgang.naessig@senckenberg.de
*Autor para la correspondencia / Corresponding author
(Recibido para publicacién / Received for publication 12-VIII-2014)

(Revisado y aceptado / Revised and accepted 24-1X-2014)
(Publicado / Published 30-V1-2015)

226 SHILAP Revta. lepid., 43 (170), junio 2015



A NEW SPECIES OF THE GENUS SYSSPHINX HUBNER, 1819 (“1816”) FROM JALISCO AND COLIMA, MEXICO

Figs. 1-12.— Syssphinx specimens from Mexico and male genitalia. 1-6. S. fabiolae Naumann, Nogueira &
Nissig, sp. n. 1. & holotype, dorsal view (INBUNAM). 2. & paratype, dorsal view; 3. Same specimen, ventral
view (CSNB). 4. ¢ paratype, dorsal view. 5. ? paratype, dorsal view; 6. Same specimen, ventral view. - 7-9. S.
modena Dyar, 1913, males. 7. &, Morelos, Cuernavaca, SMFL, dorsal view. 8. &, Puebla, CSNB, dorsal view; 9.
same specimen, ventral view.— Scale bars for specimens = 1 cm. 10-11. & genitalia of S. fabiolae Naumann,
Nogueira & Nissig, sp. n. 10. holotype, GP 2329/11 SMFL/Nissig, in INBUNAM. 11. paratype, GP 2257/11
Naumann, CSNB. 12. & genitalia of S. modena, GP 2324/11 SMFL/Nissig, Cuernavaca, Morelos, SMFL.— All
genitalia approximately to the same scale, 1 scale bar = 1 mm.
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