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Abstract

The taxonomy of the Catocala nupta (L.), 1757 complex is analyzed using corresponding characters of the male genitalia, 

wing pattern, and COI 5' mitochondrial DNA, and is presently found to contain only two additional species: Catocala con-

cubia Walker, [1858], and a new species Catocala benedeki described herein. Three new lectotypes are designated, and 

12 status changes for existing names are introduced (10 new synonyms, 2 revised statuses).
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Introduction

 

Catocala nupta is the type species of the diverse Holarctic moth genus Catocala Schrank, and is one of

approximately 40 species with red/pink-banded hindwings whose larvae feed on Salicaceae (willows and poplars). 

The taxonomy and nomenclatural histories of the Salicaceae-feeding Catocala are problematic (see Gall & Hawks, 

2002, 2010, 2015 for overview of the Nearctic taxa; comparable recent assessments of the Palearctic fauna are 

lacking). However, C. nupta is part of a morphologically well-defined species group, herein named the C. nupta

species group. This group includes 7 currently recognized Palearctic species: C. nupta, C. concubia, Catocala 

szechuena Hampson, 1913, Cactoala amnonfreidbergi Kravchenko, Speidel, Witt, Mooser, Seplyarsky, Saldaitis, 

Junnila & Muller, 2008, Catocala adultera Menetries, 1856, Catocala neglecta Staudinger, 1888, and Catocala 

laura Saldaitis, Ivinskis & Speidel, 2008, as well as most Nearctic Salicaceae feeders (the four exceptions being 

Catocala amatrix (Hubner, [1813]), Catocala cara Guenée, 1852, Catocala carissima Hulst, 1880, and Catocala 

concumbens Walker, [1858]). These species are highly homogeneous in their genitalic structure. Exemplary 

synapomorphies include: left valve saccular extension along ventral margin of cucullus 2–3 times as long as wide 

(Figs. 41, 55–61); right valve saccular extension (same); dorsal side of right valve costa with a distinct notch just 

anterior of midpoint (Fig. 54); large patch of sclerotization surrounded by membrane in the anterior half of the right 

cucullus (Figs. 41, 55–61); ventral side of left clasper convex proximally and concave distally, dorsal side of left 

clasper convex proximally and concave distally (Figs. 41, 55–61) (except in C. neglecta and C. laura); and vesica 

with numerous small sclerotized plates adjacent to ventral aedeagus hood (sometimes fused together) (Fig. 62). 

Among the seven Palearctic species noted above, C. nupta, C. concubia, C. szechuena and C. amnonfreidbergi

are the most closely similar in wing pattern, and are referred to herein as the C. nupta complex. These four are all 

readily distinguishable from the differently patterned C. neglecta, C. laura, C. adultera, and all of the related 

Nearctic species. Below we summarize the results of our studies on the Catocala nupta complex, using a 

combination of genitalic, wing pattern, and COI 5' mitochondrial DNA character systems (see Table 1, Appendix 

1).
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TABLE 1. Variable COI 5' characters among C. benedeki, C. concubia, & C. nupta. Bold font character states in larger 

font size are unique to one species among these three; underlined character states are infraspecific polymorphisms.

Materials and methods

 

Methods for data analysis, genitalic dissection, and terminology follow Kons and Borth (2015) and as described at 

http://www.lepidopterabiodiversity.com. Paul Hebert's lab at the University of Guelph sequenced the 5' region of 

COI as described in Hebert et al. (2003). Statistical analyses were performed in v9.4 of SAS for Windows (SAS 

Institute, Cary, NC). Acronyms for institutional and private collections are as follows: AFM, Alessandro Floriani 

(Milan, Italy); ASV, Aidas Saldaitis (Vilnius, Lithuania); NHM, Natural History Museum (London, England); KIS, 

Katsumi Ishizuka (Saitama, Japan); MNHU, Museum fur Naturkunde (Berlin, Germany); RJB, Robert J. Borth 

(Milwaukee, USA); SEHU, Hokkaido University Museum (Hokkaido, Japan); ZSM, Zoologische 
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Staatssammlung, München (Munich, Germany); ZFMK, Zoologisches Forschungsmuseum, A. Konig (Bonn, 

Germany); WIGJ, World Insect Gallery (Joniškis, Lithuania). 

Systematic part 

 

We find that in the Catocala nupta complex, only C. nupta and C. concubia are diagnosable by any discrete 

morphological characters. Exemplary differences in upperside wing pattern that separate C. nupta from C. 

concubia include: the medial red band on the hindwing is nearly concolorous throughout its length in C. nupta, but 

is noticeably paler white with only sparse red scaling along the leading edge of the hindwing in C. concubia; the

inner hindwing margin has red/dark hairs in C. nupta, but red orange hairs in C. concubia; and the forewing of C. 

concubia has scattered pale violet tinted scales, and C. nupta lacks these where a bluish tint is sometimes evident. 

Specimens we have measured of C. concubia average 38.0 mm (sd=0.7 mm, n=5) in forewing length (base to apex) 

compared to 33.2 mm in C. nupta (sd=1.9 mm, n=43), and this size difference is significant (F=33.91, df=1/44, p < 

0.001, by ANOVA controlling for sex). There are also several character state differences in COI 5' mtDNA 

sequences between C. concubia and C. nupta (Table 1). Since C. concubia has been treated inconsistently in the 

Palearctic literature as a synonym of C. nupta (e.g., Hampson 1913, Poole 1989, Kononenko 2010), a subspecies 

(Goater et al. 2003: 84), or a full species (e.g., Warren 1913, Goater et al. 2003: 83) we here reaffirm specific rank 

for C. concubia, stat. rev. This species occurs from Sichuan and Yunnan Provinces in China west to Punjab in 

northern India. 

We also find no justification for subdividing C. nupta into further infraspecific taxa. Catocala nupta is the most 

geographically widespread of the Palearctic Catocala species, ranging from Portugal and England in the west to 

Russia and Japan in the east. The wing pattern of C. nupta exhibits considerable inter- and infrapopulational 

variation, but our research shows this variation to be continuous, and the differences in COI 5‘ haplotypes seen 

within C. nupta do not correspond to known morphological differences (Table 1; see Diagnosis section below). 

In addition, we have identified an additional diagnosable species from the northern region of the Indian 

subcontinent close to C. concubia that lacks an available name, which we describe as new.

Catocala benedeki Borth, Kons, Saldaitis & Gall sp. nov.

(Figs 1–5, 38–55, 62–69, 77, 78, 85–96)

Type material. Holotype: Male (Fig. 1), Pakistan, Karakoram Mts., Deitar Valley, 3000 m, 27.VII.2011, leg. 

Balázs Benedek (Dissection No. 2015HLK:2120; DNA No. 10249-270711-PA) preserved in ASV collection, later 

to be deposited in the WIGJ. 

Paratypes: (Figs 3–4), PAKISTAN: 1 male, Karakoram Mts., Deitar Valley, 3000 m, 27.VII.2011, leg. Balázs 

Benedek (Dissection No. 2014HLK:2046; DNA No. 20430-COI-14) (collection of (coll.) RJB); 1 male Karakoram 

Mts., Deitar Valley, 3000 m, 27.VII.2011, leg. Balázs Benedek (coll. AFM); 1 male Kashmir, Karakoram Mts., 

Deitar Valley, 3000 m, 29.VI.2014, leg. Balázs Benedek (coll. RJB); 1 female, Himalaya Mts., Bubin Valley, 3000 

m, 29–31.VII.2011, leg. Balázs Benedek (Dissection No. 2014HLK:2081; DNA No. 20431-COI-14) (coll. RJB); 

INDIA: 1 male, Prov. Uttar Pradesh, Garwahl Himal, Gangotri, 3000 m, 4.1X.1997, L. Nadai (Dissection No. 

JB1071) (coll. AFM); 1 female, Kashmir, PirPanJar, Tatakutti, Astar, 4000m, 11.VIII. 2012, leg. T. Surumaki (coll. 

KIS); 4 males, S. Kashmir, Tatakutti Area, PirPanJal Mts., Mt. Ashitar, 3800m, 2–3.VIII.2013, leg. T. Surumaki 

(coll. KIS). 
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FIGURES 1–12.  Imagos of Palearctic nupta group: C. benedeki, C. concubia, C. nupta, C. adultera, C. neglecta & C. laura.
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FIGURES 13–22.  Imagos of high altitude Catocala from India & China: C. concubia, C. prolifica & C. fuscinupta.
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FIGURES 23–37.  Imagos of C. nupta types compared to similar sequence vouchers.
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Diagnosis. The wing pattern of C. benedeki (Figs 1–4) resembles the closely related C. concubia (Figs 6a–7, 

13–20) and C. nupta (Figs 8, 9, 23–37). Both Catocala fuscinupta Hampson, 1913 (Fig. 22) and Catocala prolifica 

Walker, [1858] (Fig. 21) are superficially similar in wing pattern (but are dissimilar in genitalia), and can be readily 

separated by the ventral hindwing median band, which is distinctly curved basally between veins Rs and M2 in C. 

benedeki, and not so in either C. fuscinupta or C. prolifica. The following characters enable the separation of C. 

benedeki, C. concubia, and C. nupta. Forewing upperside: C. benedeki has mottled grey and white forewings with 

strong contrasts in maculation, whereas C. concubia has a more diffused, less distinct pattern (especially in males) 

with an olive and brownish cast. The smaller C. nupta is highly variable: some specimens are grey with white, but 

they have lower densities of white mottling giving the wings a smoother, less powdery appearance. Catocala 

benedeki has pale violet tinted scales, which are present to a lesser extent in C. concubia, but are lacking in C. 

nupta where a bluish tint is sometimes evident. Hindwing upperside: In C. benedeki the inner hindwing margin has 

dense pale tan hairs contrasting against the red background color, C. nupta has red or red and dark hairs, and C. 

concubia has red orange hairs. The area posterior to vein Rs between the medial and marginal black bands is pale 

white with sparse red scaling in C. benedeki; this area is also pale in C. concubia with slightly denser red orange 

scaling, but in C. nupta there is dense red scaling with much less pale contrast. Wing size: The average forewing 

length (base to apex) in measured specimens of C. benedeki is 42.0 mm (sd=1.0 mm, n=3), versus 38.0 mm (sd=0.7 

mm, n=5) in C. concubia, and 33.2 mm (sd=1.9 mm, n=43) in C. nupta. The differences among species are 

significant (F=46.36, df=2/45, p < 0.001, by ANOVA controlling for sex, pairwise species comparisons p < 0.05 

using Tukey least squares means). Male genitalia: While we compared all of the male genitalic characters covered 

in the description (below) among C. benedeki (n=2) (Figs 38–55, 62–69, 77, 78), C. concubia (n=2) (Figs 56, 57, 

71, 72, 79, 80), and C. nupta (n=4) (Figs 58–61, 73–76, 81–84), the only genitalic characters found to vary between 

these three species were minor but consistent differences in vesica diverticula 6 and 7. While purported differences 

in the length, shape, or sclerotization of valve costa have been suggested as a basis for subdividing C. nupta into 

additional species or subspecies (e.g., Kravchenko et al. 2008) we found no evidence these characters have 

diagnostic value at the species level within the Catocala nupta complex (Figs 41, 55–61). The following vesica 

characters are best viewed when the vesica is orientated in lateral aspect with the ventral aedeagus hood on top. In 

C. benedeki and C. concubia diverticulum 6 has two shallow but distinct subdiverticula (Figs 76–79), whereas C. 

nupta has three (Figs 80–83); the equivalent of subdiverticulum 6b in C. benedeki and C. concubia is subdivided in 

C. nupta (Figs 80–83). Catocala benedeki and C. nupta have two distinct subdiverticula on diverticulum 7 (Figs 

67–69, 72–75) whereas in C. concubia diverticulum 7 is expanded on the anterior side in the equivalent position 

but there is no clear bifurcation (Figs 70–71). In C. benedeki the ventral base of subdiverticulum 7a is closer to the 

anterior base of diverticulum 7 than in C. nupta (Figs 68–69 versus Figs 72–75). In C. benedeki and C. nupta 

diverticula 6 and 7 diverge from near the posterior base of diverticulum 6 and the anterior base of diverticulum 7, 

creating a distinct separation near the base; the diverticula touch or nearly touch farther distally where diverticula 7 

expands laterally on the anterior side (Figs 67–69, 72–75). However, in C. concubia diverticula 6 and 7 touch 

throughout the basal half of their length or more (Figs 70–71). When viewed laterally with a slight lateral tilt such 

that diverticulum 7 appears as wide as possible, subdiverticulum 7b is distinctly narrower in C. benedeki compared 

to C. nupta (Figs 68–69 versus 74–75; in Figs 72–73 diverticulum 7 is slightly tilted from where it appears widest, 

causing diverticulum 7b to appear narrower). Female Genitalia: No diagnostic characters are known between C. 

benedeki, C. concubia, and C. nupta. COI 5' Mitochondrial COI 5' DNA: Catocala benedeki can be diagnosed from 

all sequenced Catocala species by the following unique combination of six character states: 274(C), 343(C), 

460(C), 547(T), 548(T) and 607(C). There are two consistent character state differences between C. benedeki and 

C. nupta, and five between C. benedeki and C. concubia (see Table 1). 

Description. Head. Vertex with predominantly grey scales, peppered with darker grey, white, and tan scales. 

Frons predominately grey but peppered with white and tan scales. Labial palp basal segment almost exclusively 

white, with sparse grey scales on the lateral side; middle segment predominately grey with a peppering of white 

scales increasing in density distal to proximally; terminal segment predominately grey with a peppering of white 

scales. Antennae dorsally and laterally predominantly covered by grey scales with scattered white scales, except 

for scape and pedicel which are predominately white with sparse grey scales. 

Thorax. Patagia predominantly grey with a dense scattering of white and tan scales. Tegulae with heavily 

mottled with grey and white scales, narrow irregular band along inner margin mottled with tan and darker grey 

scales. Elsewhere a mix of grey, tan, and white scales, sometimes with a diffuse grey and white inverted “U” 
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pattern. Paired tufts of hair on posterior mesothorax predominately tan with some grey. Ventrally with dense pale 

tannish-white hairs. 

Wings (Figs 1–4). Wingspan: Forewing length (base to apex) of holotype male 41 mm; forewing length of 

paratypes: male (n=1) 42 mm, female (n=1) 43 mm. Forewing Shape: length of FW base to apex divided by length 

of FW apex to anal angle: holotype male 1.77, paratype male 1.68, paratype female 1.75. Forewing upperside: 

Background color predominantly grey, mottled with white scales creating a powdery appearance, many white 

scales with a distinct violet tint under natural light. Two small areas where white scales dominate: on the basal side 

of the reniform and orbicular spots, and between the postmedial and subterminal lines between veins M2 and M3. 

Reniform spot oblong, basal side smoothly curved, distal side irregular to slightly dentate, primarily with dark 

greyish-black scales, diffuse lighter grey scales in center. Reniform border with a mix of pale brown and light grey 

scales, rimmed with a smooth basally curved greyish black basal border, fused with the medial band on anterior and 

posterior sides of reniform. Basal dash absent. Basal line sharp greyish-black posterior of discal cell, comprised of 

an anterior distally curved loop and a posterior fairly straight line. Antemedial line distinctly double, dark grey to 

greyish black borders with pale whitish-grey between, borders variably sharp or diffuse. Antemedial line 

comprised of three distinct distally curved loops: posterior loop (below vein 2A) protruding basally on anterior 

side; second (medial) loop spanning between veins 2A and lower margin of discal cell; third loop irregular, from 

lower discal cell margin to costa, distal border doubly looped, basal border a single jagged loop. Median line 

distinct the full length of the wing except where broken by the open base of the subreniform spot, black, sharp 

anterior to reniform and posterior to vein Cu2, generally diffuse between. Median line irregularly undulated to 

dentate, double between costa and anterior base of subreniform, the two sections widely separated anterior of vein 

R4, fused together at distal anterior corner of reniform and intersection of veins R4 and R5, then narrowly 

separated and fusing back together at anterior base of subreniform. Postmedial line black, sharp, distinctly 

contrasting, bordered distally by a sharp to diffuse narrow band of pale whitish grey. Postmedial line undulations: 

below vein 2A convex loop, extended as far basal as edge of reniform at vein 2A; between Cu2 and 2A singly or 

doubly dentate; subreniform open, but pale band on distal side of postmedial line fused; tooth between veins Cu1 

and Cu2 with apex close to vein Cu2; shallow tooth between veins M3 and Cu1; two dentate distally protruding 

teeth between veins M1 and M3 with a concave division between them across vein M2; concave and angling 

basally between veins R5 and M1, then sharply turned basally along vein R4 roughly perpendicular to costa and 

thickened as small black patch slightly distal to the outer border of the reniform. Subterminal line broad and diffuse 

pale whitish grey, a series of undulated to dentate, distally protruding chevrons with diffuse to indistinct black 

distal border. Wing margin with series of diffuse to sharp black, straight to slightly concave bars or patches 

between each pair of veins from R4 to CuA2. Farther distally at the extreme margin, a sinusoidal, broken, thin dark 

grey line between veins R4 and 2A, with the distal protruding convex loops transecting the veins and basally 

protruding concave loops between the veins. Fringe peppered pale whitish grey and darker grey, the darker grey 

progressively increasing in density posterior to anterior, without patches along veins. Hindwing upperside: 

Background color reddish (with a slight pink tinge) posterior to vein Rs, predominately pale white anterior to vein 

Rs, peppered with a variable amount of the reddish background scales. Black median band prominent, distal side 

with three distal undulations and smoothly angled along vein M2, basal side a fairly smooth simple distal curve; 

bulged basally between costa and vein M2, and bulged distally between veins M2 and Cu1, oblong patch with no 

distinct curvature in cell CuA2; thin, diffuse, and discontinuous between vein 2A and inner margin. Marginal black 

band thick and fairly smoothly curved anterior to vein Cu2, deep concave gouge in interspace between veins Cu2 

and 2A, each side of gouge with triangular basally pointing projection with apices on veins 2A and CuA2, thin and 

narrow at anal angle. Band of dense pale tan hairs along inner margin, contrasting against background colour, some 

darker grey hairs mixed in, tan and grey hairs along the veins basal to the median band. Fringe thick and clean, 

bright white, some small patches of pale white intruding into the marginal black band between the veins such that 

the distal edge of the marginal band is undulated between M1 and CuA2. Apical patch prominent, a paler white 

than the fringe, basal edge with two basally protruding undulations divided by vein Rs. Anterior margin with a thin 

band of white. Forewing underside: Background color bright, clean white. Marginal band thick and black with 

sharp margins, except on distal side at apex, where it blends into a greyish white area at apex; outer side with two 

broad undulations divided by vein M2, a distally protruding triangular indentation at the veinlet posterior of vein 

CuA2, a smaller triangular indentation of white along vein 2A, small slivers of white intruding along some of the 

other veins. Termen with the thin undulating line present dorsally, but more diffuse and becoming progressively 
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less distinct posteriorly. Median band wide and black; sharply contrasting but with some whitish diffusion along 

the edges; both sides angle distally along vein M2, progressively narrowing between vein M2 and inner margin, 

tapering to a blunt point at inner margin; a distally protruding triangular tooth at veinlet posterior of vein CuA2, 

with the tooth apex on the veinlet. Basal band diffuse and lighter black; both margins irregular; extends between 

anterior margin of discal cell and vein 2A, but costa anterior to discal cell and inner margin posterior to vein 2A 

white with sparse black diffusion. Incomplete diffuse marginal black band between basal and median bands 

between the veinlet posterior of vein CuA2 and 2A, becomes more diffuse distally and partially fuses with median 

band. White background color basal to basal band with a pale tan tint. Hindwing underside: Marginal black band 

similar to upperside but slightly narrower and with more diffused margins, and not extending anterior of vein 

Sc+R1 where this area is white with a peppering of black scales. Medial black band of dissimilar shape to 

upperside; relatively thin anterior to vein Rs, slightly narrowing anteriorly, fairly straight but with diffused and 

slightly irregular margins; distinctly curved basally between veins Rs and M2; widest at intersection with vein M2, 

strongly tapering between veins M2 and CuA2 with an undulated distal edge; similar to upperside in cell CuA2, but 

with a faint but distinct distal curve; absent between vein 2A and inner margin. Small, diffuse, black discal spot on 

the veinlet. Background color: basal to medial band: white anterior to posterior margin of discal cell, pale red with 

some white diffusion posteriorly; distal to medial band: white anterior to vein CuA1, pale red with some white 

diffusion posteriorly. Fringe, apical patch, and extreme outer margin similar to upperside. 

Legs. Similar in male and female except male mesotibia has a hair pencil groove on the inner side and is 

slightly wider. Foreleg: Profemur without laterally flattened apical spine. Protibia unspined, but with small convex 

sulcus with radiating spines near basal extremity on the inner side. Protibial flange in shallow ovuloid pit, ventral 

margin of flange with dense row of short setae. Protarsomeres 1–4 with three ventral rows of large triangular 

spines, and two rows of minute hair-like curved spines between them; protarsomere 5 with four rows of large 

triangular spines, with two rows of minute hair-like spines in-between. Irregularly spaced hair-like spines present 

on lateral sides of tarsomeres. Pretarsus simple. Arolium convex on basal side, widening distally with lateral 

margins concave and then convex, distal margin slightly concave, sclerotization predominately dark brown to 

blackish, most intense along basal and basal-lateral sides, translucent greyish on distal and distal-lateral margins. 

Midleg: Mesofemur unspined, mesotibia with a single row of fourteen to fifteen large spines on outer side, 

hairpencil groove on inner side. Tarsal spination/pretarsus/arolium as in proleg. Hindleg: sclerotization pattern 

typical for Catocala, with femur sclerotized throughout, mesotibia translucent white except at base, metatarsomere 

1 translucent white except at apex, remaining tarsomeres sclerotized throughout. Metafemur unspined, metatibia 

with three subapical spines on outer side near ventral margin, two thicker spines ventral to one much thinner spine. 

Tarsal spination/pretarsus/arolium like proleg except metatarsomere 1 with a few extra smaller spines scattered 

between the three rows of ventral spines. 

Abdomen. Scale pattern grey dorsally, white and pale tan ventrally. Cuticle (Figs 51–53, 92–94): male tergites 

1–6 as shown in Fig. 51, sternites 2–7 as shown in Fig. 52, terminal tergite (left) and sternite (right) as shown in 

Fig. 53. Female tergites 1–6 as shown in Fig. 92, sternites 2–6 as shown in Fig. 93, tergite 7 (Fig. 94) with strongly 

convex sides, convex posterior side, anterior side with shallow concave depressions on each side and fairly straight 

in the middle. 

Male genitalia (Figs 38–55, 62–69, 77, 78). Capsule (Figs 38–41, 48): Juxta and vinculum strongly fused with 

valvae, vinculum weakly fused with tegumen, vinculum arms laterally expanded and weakly fused midventrally, 

diaphragma membranous except for juxta/anellus. Valvae (Figs 41 & 55): asymmetrical. Outer surfaces densely 

covered with elongate tan colored hairs and scales except for anterior portion of sacculus (Fig. 39); inner surface of 

"cucullus" (or the membranous valvae structure in the equivalent position) with shorter scales and hairs along 

ventral margin. Sacculus with triangular posterior extension at fusion with cucullus, approximately twice as long as 

wide; inner side densely covered with elongate setae (Figs 41 & 55). Additional elongate setae scattered along 

posterior margin of sacculus on inner side. Ventral inner sides of sacculus with concave indentation along margin 

of clasper base (Fig. 38). Left cucullus clear and membranous. Right cucullus with an ovuloid patch of 

sclerotization between clasper and ventral margin of cucullus, additional sclerotization bordering the cucullus 

medially, otherwise clear and membranous (Figs 41 & 55). Cucullus with scattered elongate setae on inner surface 

along ventral margin, densest anteriorly. Left costa (Figs 41 & 55) heavily sclerotized, widest medially, narrowest 

posteriorly; ventral margin concave anteriorly, convex medially, and concave posteriorly; dorsal margin strongly 

convex anteriorly, more weakly concave medially, then weakly convex, concave, and convex posteriorly (anterior
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FIGURES 38–54. Male genitalia and cuticle of C. benedeki Holotype; 55–61: valvae (inner) of C. benedeki, C. concubia and 

C. nupta. 
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FIGURES 62–67. Everted vesica at different angles for C. benedeki. 
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FIGURES 68. Everted vesica of C. benedeki  (lateral aspect with ventral aedeagus hood orientated up); 69:  Diverticulum 7 of 

C. benedeki  (lateral aspect with ventral aedeagus hood orientated up); 70:  Diverticulum 7 of C. benedeki  (lateral aspect with 

ventral aedeagus hood orientated down); 71–72: Diverticulum 7 of C. concubia (lateral aspect with ventral aedeagus hood 

orientated up); 73–76: Diverticulum 7 of C. nupta (lateral aspect with ventral aedeagus hood orientated up) [Note: In Fig. 73 

the apex of 7a is partially inverted inward making it appear shorter]. Solid arrows point to the boundaries of subdiverticulum 

7a; dashed arrows point to the anterior base of diverticulum 7. Note:  It is impossible to photograph diverticulum 7 in this 

aspect at exactly the same angle between specimens, and some apparent minor differences in shape within species are 

incidental to minor differences in the angle between the photographs. 
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to posterior); costa extends distinctly beyond cucullus where it projects ventro-posteriorly. Right costa (Figs 41 & 

55) dissimilar to left; distinct thickened anterior section terminates anterior of clasper apex, posterior to this the 

"costa" may be modified sclerotized cucullus, sclerotization less intense than on left costa in this area; ventral 

margin concave anteriorly, weakly convex medially, weakly concave posteriorly; dorsal margin strongly convex 

anteriorly, beyond thickened area convex overall but exact shape somewhat variable; extends slightly posteriorly 

beyond membranous cucullus, but shorter than left costal extension. Dorsally left costa smooth and narrow, right 

costa with a distinct notch slightly anterior to the clasper apex (Fig. 54, arrow). Claspers asymmetrical (Figs 41 & 

55). Left clasper ventral side convex basally, concave medially-distally, convex at apex; dorsal side convex basally, 

concave distally. Right clasper ventral margin concave, dorsal margin also concave but relatively less so. Left 

clasper base much wider than left (Figs 41 & 55), left clasper but not right curved ventrally at apex (Figs 41 & 55), 

both clasper apices curved inward but right apex more strongly so (Fig. 38). Clasper apices covered with scattered 

minute short setae, apices with knob-like expansions (Fig. 20). Ventral and dorsal margins of each clasper base 

with patches of elongate setae, with scattered shorter setae extending distally along ventral margin. Juxta (Fig. 49): 

Two elongate slightly asymmetrical lobes, right lobe slightly shorter, both narrowest posteriorly, progressively 

widening anteriorly, with a narrow band of darker sclerotization along inner margin. Lobes narrowly fused to 

anellus at posterior apex, barely touching each other near posterior end but not fused together. Pitted pattern of 

anellus not extending to juxta lobes. Anellus (Fig. 49): Lobes fused together throughout and appearing as a single 

sclerotized plate, strongly asymmetrical with right lobe larger and wider than left. Outer margin of left lobe 

strongly concave but with small convex protrusion medially, outer margin of right lobe concave, posterior apex 

narrowly rounded, anterior edges of both lobes convex. Band of sclerotized dense shallow depressions (pits) of 

variable lateral width throughout longitudinal midline. Uncus (Figs 45–46): Tubular, progressively gradually 

narrowing distally, posterior margin strongly convex, anterior margin strongly concave; terminating in heavily 

sclerotized curved spine, laterally appearing pointed apically but narrowly rounded in dorsoventral view. Extensive 

lateral setae throughout length, most not longer than width of uncus but longest setae 2–3 X width of uncus and 

located in medial and subapical areas. Tuba analis (Fig. 44–45): Membranous except for scaphium, scaphium an 

elongate rectangular plate terminating slightly dorsally to the uncus apex. Aedeagus (Figs 42–43, 47): Translucent 

throughout. Coecum of similar width to adjacent aedeagus, weakly bent. Aedeagus bent at posterior margin of 

coecum, and strongly bent before ventral extension over vesica, fairly straight in-between. Left flank of posterior 

ventral extension ("hood" over everted vesica) with a concave gouge and a convex posterior-lateral expansion (Fig. 

67), right flank weakly convex (Figs 62 & 67), apex concave medially and convex on edges (Fig. 62). All of the 

four sclerotized chords sometimes present on the ventral hood in Catocala are clearly present (Fig. 67): left outer 

chord (LOC) extends almost to the apex of the hood (Figs 62 & 67); left inner chord (LIC) terminates well anterior 

of apex, roughly parallel with LOC at terminus (Figs 62 & 67); right inner chord (RIC) terminates about even or 

just anterior to anterior side of concave depression on left flank of hood, merges with right outer chord (ROC) on 

both ends (Fig. 67); ROC gradually weakens posteriorly along outer edge of hood with no clear terminus (Fig. 62).

Ductus ejaculatorius (Fig. 50): Slender region with distinct bend just before scoop-shaped region, bent over at 

about 180 degrees. Scoop-shaped region strongly convex on outer side with prominent concave gouge basally, 

inner side convex at base, then strongly concave. Vesica (Figs 62–66, 68, in part Figs 69–84): Vesica diverticulum 

1 trilobed, concealed underneath diverticula 2 at most angles but best seen in ventral view with the hood slightly 

tilted to the left (Fig. 62), or in anterior aspect with the focal plane underneath diverticulum 2; 1a the most elongate 

of the three lobes, fang-shaped with outer side convex, inner side concave, and apex narrowly rounded; 1b and 1c 

finger-like with convex apex, 1b about half as wide as 1c (Fig. 62). Diverticulum 2 (Figs 63–64 & 66) lacking 

subdiverticula, elongate and gradually tapering to a narrowly rounded apex, strongly bent in two places. 

Diverticulum 3 not clearly bifurcate but wide with convex bulges on each side, fairly straight in-between (Figs 63–

64). Diverticulum 4 clearly bifurcate with two distinct convex bulges on each side and concave in-between (Figs 

63–64). Diverticulum 5 with three lobes, the central (5a) a broadly rounded convex bulge; the left (5b) somewhat 

fang-shaped, narrowly rounded (almost pointed) apically, with the left side convex and the right side concave; the 

right (5c) a broadly rounded shallow convex bulge barely distinct from 5a and separated by a shallow convex to 

nearly straight separation (Figs 63–64). Diverticulum 6 large and broad, with two shallow but discernible convex 

lobes at apex (Figs 68, 77–78). Diverticulum 7 distinctly bilobed with posterior/distal lobe (7b) longer and 

narrower than anterior lobe (7a), 7b protruding from posterior corner, 7a protruding from anterior side, posterior 

side of 7 roughly parallel to anterior side of diverticulum 6, anterior base of 7 diverging from base of 6 with a 

distinct separation, but touching or nearly so farther distally where 7a bulges out (Figs 68–70). Diverticulum 8 
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FIGURES 77–84. Diverticulum 6 of C. benedeki (Figs 77-78), C. concubia (Figs 79-80), and C. nupta (Figs 81–84) in lateral 

aspect with the ventral aedeagus hood orientated up. In C. nupta diverticulum 6 has three shallow but distinct subdiverticula; in 

C. benedeki and C. concubia there are two. Solid arrows point to the dorsal margin of subdiverticulum 6a; dashed arrows point 

to the anterior edge of subdiverticulum 6c.  Note: It is impossible to photograph diverticulum 6 at exactly the same angle 

between specimens, and some apparent differences in shape within species are due to minor differences in the angle between 

the photographs, especially between Figs 79 and 80. FIGURE 85. Habitat of C. benedeki: Kashmir, Lower Bubin Valley, 3000 

m. 
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FIGURES 86–96: Female genitalic structures and abdominal cuticle of C. benedeki (HLK:2081).

broad but shallow convex bulge curving around right and apical sides of ventral aedeagus hood, several times as 

wide as high (Figs 62 & 68). Diverticulum 9 a simple convex bulge (Figs 63 & 65). Diverticulum 10 a broad 

simple convex bulge wider than high (Figs 62 & 65). Diverticulum 11 not discernible. Diverticulum 12 a prominent 

convex bulge (Figs 62–63, 66) overlapping most of the ventral aedeagus hood when viewed in the flattest ventral 

aspect (Fig. 67). Diverticulum 13 a prominent, fairly narrow convex bulge, longer higher than wide, paralleling the 

distal margin of diverticulum 3 (Fig. 64). Much of vesica covered with minute inward projecting triangular teeth, 

proximal teeth on diverticulum 8 bordering the right flank of the aedeagus hood larger, sclerotized, some with the 

sclerotization fused together into a narrow triangular plate (Fig. 62). 

Female genitalia (n=1) (Figs 86–96): Papillae analis (Figs 87, 89, & 96): Transparent except for a broad band 

of light dorsal sclerotization on each papillus. Longest setae at base, projecting posterior/outward. Shorter setae 

throughout papillae project posterior/outward or perpendicular. Apices and medial area densely covered with short 

setae (shorter than width of papillus) in addition to less dense longer setae of variable lengths. Papillae curved such 

that dorsal side strongly convex, ventral side convex proximally and distally, strongly concave medially, apex 

broadly rounded. Papillae of similar width throughout most of length, widest proximally and subapically and 

weakly constricted medially, progressively tapering apically. Intersegmental membrane between papillae and 

segment 8 (Fig. 87): Narrowing anterior to posterior, anterior end approximately 1.4 times width of anterior end. 
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Length/width at anterior end = 1.5. Segment A8 (Fig. 87): Ventrally extending well posterior of lamella 

antevaginalis (only slightly overlapping on anterior side), shape as shown in Fig. 87; dense, elongate, posteriorly 

projecting setae encircling A8 posterior margin and much of dorsal and lateral sides, absent in area of ventral 

midline; thin heavily sclerotized U-shaped band connecting posterior margins of plates on ventral side.

Intersegmental membrane between lamella and segment 8 on ventral side (Fig. 87): Slightly curved (concave), 

moderately sclerotized and with minute spiculations (Fig. 91), posterior end of sclerotization broader with convex 

sides, anterior end tubular and narrower with straighter sides. Lamella antevaginalis (LAV) (Fig. 87): Posterior 

margin broadly convex; anterior margin convex on inner side, slightly concave on outer side, roughly 

perpendicular to the midline. Slit in LAV along ventral midline with an ovuloid expansion throughout its length; 

sides sclerotized and thickened anteriorly. Antrum (Fig. 87): Sclerotized throughout except a small area around 

juncture with corpus bursae. Sides fairly straight to weakly convex, widest and most convex at anterior end of slit 

in LAV. Ductus bursae (Fig. 87): Rectangular and strongly dorso-ventrally flattened with a sclerotized plate on each 

side, posterior approximately 2/3 strongly curved ventrally, anterior approximately 1/3 twisted about 90 degrees to 

left of ventral. Corpus bursae (Fig. 87): Posterior section with longitudinal wrinkles, elongate, about 4 times as 

long as wide at anterior base (ventral aspect), sides convex, widening anterior to posterior. Anterior section densely 

covered with minute inverted teeth, globular and nearly spherical. Ductus seminalis (Fig. 92): Total length 

approximately 12 mm if straightened out. Coiled basal section about 3.5 mm straightened out,with about five coils. 

Distal section about 8.5 mm, oblong bulla seminalis about 1.7mm. Collaterial gland complex ((Figs 87, 89 & 96) 

86, 88, & 90): Terminology follows Mitter (1987). Adjoining differentiated canals of receptacle duct with one coil 

basal to the vesicle; abrupt transition to undifferentiated section in basal third of vesicle; vesicle unsclerotized, 

expanded relative to preceding coil, singly curved (Fig. 90). Utriculus and lagena elongate (Fig. 86), utriculus with 

many narrow longitudinal grooves throughout. Collaterial gland elongate and tubular, gradually widening basal to 

distal and then slightly widening into a two pronged sack from which the paired glands arise (Fig. 88). Oviductus 

communalis as shown in Fig. 86, typical of Catocala nupta complex. Vagina globular, almost spherical (Fig. 86). 

COI 5' Mitochondrial DNA: the C. benedeki holotype has the following sequence for COI 5' positions 1–

658; a single position was polymorphic among six sequenced specimens: 88(C&T). 

AACTTTATATTTTATTTTTGGAATTTGAGCAGGAATAGTAGGAACTTCATTAAGATTATTAATTCGAGCT

GAATTAGGTAATCCTGGCTCTTTAATTGGAGATGATCAAATTTATAATACTATTGTTACAGCTCATGCTTT

TATTATAATTTTTTTTATAGTTATACCAATTATAATCGGAGGATTTGGTAATTGATTAGTACCTTTAATATT

AGGAGCTCCTGATATAGCTTTTCCTCGTATAAATAATATAAGTTTTTGACTTCTACCCCCCTCATTAACTT

TATTAATTTCAAGAAGAATTGTAGAAAATGGAGCAGGAACTGGATGAACAGTTTATCCCCCTCTTTCTT

CTAACATTGCTCATAGAGGTAGTTCAGTAGATTTAGCTATTTTTTCCCTACATTTAGCTGGAATTTCTTC

AATTTTAGGAGCTATTAATTTTATTACTACAATTATCAATATACGATTAAATAATTTAATATTTGATCAAAT

ACCTTTATTTATTTGAGCTGTTGGAATTACTGCATTTCTTCTTCTTCTTTCTCTACCAGTATTAGCTGGAG

CTATTACTATACTTCTAACTGATCGAAATTTAAATACTTCCTTTTTTGATCCTGCTGGAGGAGGAGATCC

TATTTTATATCAACATTTATTT. 

Biology and distribution. The larval host of C. benedeki is unknown, but related species whose host plant 

usages are documented all feed on various Salicaceae. The new species is found in the Karakoram Mountains, 

where willow and poplar thickets occur along watercourses up to 3000 m (Bessarabov & Allan 2017). Abbas et al.

(2014) reported Salix alba L. and Salix denticulata Bayoow from the Haramosh Valley in Central Karakoram 

National Park, which is located approximately 25 km from where the holotype of C. benedeki was collected. We 

note that Hampson (1913: 87) tabulates C. concubia specimens at the NHM from "Murree (Harford), 2♂, 2♀" 

(now in Kashmir). We show one of these specimens (Fig. 5, collected 1887, Murree Hills, ex. Harford collection) 

which matches C. benedeki in wing pattern. 

Etymology. Catocala benedeki is named for Balázs Benedek who collected most of the type series during four 

trips to Kashmir. 

Nomenclature of the Catocala nupta complex

The identity of C. nupta, pivotal to the genus, had been considered settled since the early 1800s despite the fact that 
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typification occurred only recently. Mikkola and Honey (1993: 141) located two suitable syntypes in the Linnaean 

collection, and selected a female from Germany collected by Schreber as lectotype (Fig. 33; see http://linnean-

online.org/insects.html). They also suggested the remaining unlabeled male paralectotype (collected by Brander) 

could be from North Africa i.e., "Barbaria" as stated in the original description. "Barbaria" is an unusual locality for 

C. nupta given that among red-hindwing Salicaceae feeders only Catocala elocata Esper, 1787 and Catocala 

oberthuri Austat, 1879 have otherwise been recorded from what is present day Morocco, Algeria, and Tunisia (see 

reviews by Oberthur 1918, Rothschild 1920, Rungs 1981; Arahou 2008). The number of original C. nupta types 

was not indicated, and Linnaeus' "Barbaria" might suggest a specimen or label attribution error, or even a mixed-

taxon type series. Fortunately, Mikkola and Honey anchored C. nupta to prevailing usage and limited the type 

locality.

We are aware of 34 names that have been tabulated in the synonymy of C. nupta, only four of which were 

described originally as full species: Catocala concubina Borkhausen, 1792, Catocala unicuba Walker, [1858], C. 

concubia, and Catocala nozawae Matsumura, 1911. The location of Borkhausen's types and collection remain 

unknown (Stafleu & Cowan 1976), but we consider that C. concubina has been appropriately treated as a synonym 

of C. nupta (both were illustrated by Hubner [1803]: pl. 69, figs 329, 330; see also Godart 1837, Herrich-Schaffer 

1845, Guenée 1852, Staudinger & Wocke 1861). Walker's holotype of C. unicuba (Fig. 14) falls within the normal 

range of variation of C. nupta, and C. unicuba has been appropriately treated as a synonym of C. nupta (see 

Hampson 1894, Poole 1989, Kononenko 2010). Walker's holotype of C. concubia (Fig. 13) represents a species 

separable from C. nupta, as discussed above. Matsumura's (1911: 89, Pl. XXXVII, Fig. 1) illustration and English 

description of C. nozawae are both consistent with C. nupta, although Matsumura noted the hindwing was not red 

but "yellowish white" and that "it resembles somewhat to Catocala lara Butl. [sic] but much smaller and the 

markings quite others." At the SEHU is a single male labeled by Matsumura as type of C. nozawae (Fig. 37). This 

specimen has whitish hindwings that appear to be albinic and/or faded from exposure to light, consistent with 

comparison having been made to the larger C. lara Bremer, 1861 (which does have a yellowish-white hindwing 

band). It also bears a lectotype label dated 1977 by Sugi. It is known that Sugi affixed lectotype labels to 

Matsumura lepidopteran types but did not publish designations (M. Owada, in litt. 2017), and we have been unable 

to locate a publication in which Sugi designated a lectotype for C. nozawae. The Japanese segment of the original 

description states "body length 1 sun [=30 mm], expanse 1 sun 4 bu [=42 mm]. This was collected by Mr. Shunjiro 

Nozawa in the Sapporo area in Meiji-23-year [=1890], seemed to be very rare." In addition, the entry for C. nupta 

nozawae in Sugi (1959: 142) states "the subspecific name nozawae, which was given to an abnormal individual 

with whitish underwings instead of red, is nomenclaturally available, and japonica Mell, named to a normal form, 

is a junior synonym of it." All the above evidence suggests that C. nozawae was described from only one specimen, 

and we therefore consider the SEHU male to be the holotype by monotypy. Catocala nozawae has recently been 

treated as a synonym (e.g., Poole 1989, Kononenko 2010) or subspecies (e.g., Goater et al. 2003) of C. nupta, and 

since the C. nozawae holotype is an otherwise typical specimen of C. nupta, we hereby reaffirm Catocala nozawae

syn. rev. as a synonym of C. nupta.

The other 30 names in the synonymy of C. nupta were described in infraspecific contexts. Thirteen are 

explicitly infrasubspecific aberrations: "flava" Schultz, 1906, "mutilata" Schultz, 1906, "dilutior" Schultz, 1909, 

"fida" Schultz, 1909, "alterata" Warren, 1913, "brunnescens" Warren ,1913, "languescens" Warren, 1913, 

"rubridens" Warren, 1913, "xanthophaea" Schawerda, 1925, "salmonea" Cokayne, 1946, "quasiinterrupta" 

Schnaider, 1949, and "nigra" Cockayne, 1951 (the infrasubspecific "nigrata" Lempke, 1966 is an unnecessary 

replacement for the infrasubspecific "nigra" Cokayne, 1951, nec "nigra" Lempke, 1949). Another 8 form names 

(e.g., "f. n.") are clearly infrasubspecific based on analysis of the original descriptions: "guiartii" Lambillion ,1905, 

"confusa" Oberthur, 1912, "grisescens" Hanneman, 1917, "nigrescens" Hanneman, 1917, "victoria" 

Woskressensky, 1927, "nigra" Lempke, 1949, "sanguinea" Lempke, 1949, and "variegata" Lempke, 1949. 

The two varietal names Catocala nupta var. obscurata Oberthur, 1880 and Catocala nupta v. nuptialis 

Staudinger, 1901 have been treated as available since geographical context appears in their original descriptions. 

The holotype of C. nupta var. obscurata, syn. nov. (Fig. 32) at the NHM is a melanized but otherwise typical 

specimen of C. nupta (melanics occasionally occur throughout the species' geographic range), and the lectotype of 

C. nupta var. nuptialis, syn. nov. (Fig. 23) designated by Ishizuka (2015: 100) at the MNHU is a typical specimen 

of C. nupta. The name nuptialis Staudinger 1901 is preoccupied by the Nearctic species Catocala nuptialis Walker, 

[1858], with the replacement name for nuptialis Staudinger, 1901 being centrasiatica Kusnezov, 1903 (the name 
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ottostaudingeri Ishizuka, 2015 is a subsequent and hence unnecessary replacement name for nuptialis Staudinger, 

1901). The name centrasiatica Kusnezov syn. nov. is thus a synonym of C. nupta.

The remaining five names in the Catocala nupta synonymy were described as subspecies: Catocala nupta ssp. 

kansuensis Bang-Haas, 1927, Catocala nupta ssp. clara Osthelder, 1933, Catocala nupta ssp. japonica Mell, 1936, 

Catocala nupta ssp. likiangensis Mell, 1936, and Catocala nupta ssp. alticola Mell, 1942. The lectotype of C. 

nupta ssp. kansuensis syn. nov. (Fig. 26) designated by Ishizuka (2010: 105) at the MNHU is a typical specimen of 

C. nupta. The holotype of C. nupta ssp. japonica syn. nov. (Fig. 35) is also at the MNHU, and is a small but 

otherwise typical specimen of C. nupta. The original description for C. nupta ssp. clara states “M[arasch und 

Umgebung] VIII. [19]30 einige leidlich frische Stücke” [="Marasch and environment. August 1930 Some tolerably 

fresh specimens"], and to clarify application of the name, we hereby designate a male at the ZSM as LECTOTYPE 

for C. nupta ssp. clara (Fig. 29). The type locality is hereby restricted to the Taurus Mountains near 

Kahramanmaras (formerly Marash) in south central Turkey on the basis of the lectotype labels (="Syr. sept./Taurus/

Marasch"). The lectotype of C. nupta ssp. clara syn. nov. is a typical specimen of C. nupta. Examination of the 

types for C. nupta ssp. likiangensis and C. nupta ssp. alticola demonstrates these to be specimens of C. concubia, 

not C. nupta (Mell stated that his likiangensis and alticola were larger than C. nupta, which is consistent with the 

size difference between C. nupta and C. concubia). The original description for C. nupta ssp. likiangensis lists 27 

specimens, and to clarify application of the name, we hereby designate a male at the ZFMK as LECTOTYPE for C. 

nupta ssp. likiangensis (Fig. 17). The type locality is hereby restricted to Lijiang (=Likiang), Yunnan Province, 

China, on the basis of the lectotype labels ("Li-kiang ca. 2000m/Prov. Nord-Yuennan"). The name C. nupta ssp. 

likiangensis syn. nov. is a synonym of C. concubia. The original description for C. nupta ssp. alticola lists several 

localities but does not enumerate specimens. Mell stated that C. nupta ssp. alticola had slightly more white on the 

hindwing than C. nupta ssp. likangensis, but this falls within the normal range of variation in C. concubia. To 

clarify application of the name, we hereby designate a male at the ZFMK as LECOTYPE for C. nupta ssp. alticola

(Fig. 15). The type locality is hereby restricted to the Jinsha River valley, Batang, Sichuan Province, China on the 

basis of the lectotype labels ("Batang. (Tibet). Im Tal/des Yangtze (ca. 2800 m)" [=in valley of Yangtse]; Jinsha 

River is the name of the upper stretches of the Yangtze River). The name C. nupta ssp. alticola syn. nov. is a 

synonym of C. concubia. 

Both C. szechuena and C. amnonfreidbergi were described as species, and have not previously been placed in 

synonymy. The name C. szecheuna appears not to have been analyzed: Mell (1936: 71) devotes one terse sentence 

to it in his otherwise detailed study of the Asian Catocala fauna, Goater et al. (2003: 83) simply include it in their 

checklist of Palearctic species, and the name is absent in Kononenko (2010) and Ishizuka (2011). Hampson's 

description of C. szechuena states it has “a narrow black medial band," in contrast to C. concubia which has “an 

obliquely curved medial black band from costa to vein 1, expanding towards costa and its outer edge excurved at 

vein 5.ˮ We have found the width of the black medial band to be quite variable within C. nupta and related taxa. 

The holotype of C. szechuena (Fig. 19) is at the NHM. The medial band of the C. szechuena holotype represents 

the narrowest end of continuous variation exhibited by C. concubia, and we place the name C. szechuena syn. nov.

as a synonym of C. concubia. 

Catocala amnonfreidbergi was described as a distinct species on the basis of a single male specimen from 

Israel, and was diagnosed as separable by having the "finger of left valva much longer than in C. nupta; black band 

of hindwing less angled, more curved.” The genitalia of the holotype (illustrated in Kravchenko et al. 2008) are 

within the normal range of genitalic variation that we have found in our dissections of C. nupta, and the hindwing 

band is similarly typical of C. nupta. Hence we place the name C. amnonfreidbergi syn. nov. as a synonym of C. 

nupta. Kravchenko et al. (2008) also observed that the “Japanese taxon (C. nozawae = C. japonica) is very unusual 

as the left valva is without a sclerotised costa and finger, whereas the right valva has a sclerotised costa with a short 

finger,ˮ and suggested this might represent a character of species-level distinction. Our male C. nupta dissections 

from Japan have a sclerotized left costal extension that is longer than the right, and this holds for our C. nupta

dissections from other geographic locations. In this regard, we note that sometimes the left costal extension can be 

broken off (for example, if specimens were placed in envelopes when the apex of the male genitalic capsule was 

protruding) and such specimens can misleadingly appear to lack an extension of the left costa.
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Checklist of the Catocala nupta complex:

Catocala benedeki Borth, Kons, Saldaitis & Gall, 2017 

Catocala concubia Walker, [1858] stat. rev.

=szechuena Hampson, 1913 syn. n.

=nupta likiangensis Mell, 1936 syn. n.

 =nupta alticola Mell, 1942 syn. n. 

Catocala nupta (Linnaeus, 1767) 

=concubina Borkhausen, 1792

=unicuba Walker, [1858]

=nupta obscurata Oberthür, 1880 syn. n.

=nupta nuptialis Staudinger, 1901 syn. n. (preocc. by nuptialis Walker, [1858])

=nupta centrasiatica Kusnezov, 1903 syn. n. (nom. nov. for nuptialis Staudinger, 1901)

=nozawae Matsumura, 1911 syn rev.

 =nupta kansuensis Bang-Haas, 1927 syn. n.

=nupta clara Osthelder, 1933 syn. n.

=japonica Mell, 1936 syn. n.

=amnonfreidbergi Kramvchenko et al., 2008 syn. n.

=ottostaudingeri Ishizuka, 2015 (unnecessary nom. nov. for nuptialis Staudinger, 1901)

Acknowledgements

We thank Balázs Benedek who collected the new species on his intrepid expeditions in the mountainous regions of 

Asia. Additional material for dissection and sequencing was provided by the following individuals: Alessandro 

Floriani, Katsumi Ishizuka, Vadim Golovizin, Péter Gyulai, Jean-Paul Herzet, Katsumi Ishizuka, Danny Nilsson 

and Sergei Toropov. David Wahl and the American Entomological Institute provided use of a GT Vision imaging 

system and Dan Young and Kyle Johnson arranged use of an Auto-Montage imaging system at the University of 

Wisconsin-Madison. We thank the following for providing images of types and other specimens: Alberto Zilli 

(NHM), Dieter Stüning (ZFMK), Gottfried Behounek (ZSM), Wolfgang Speidel (ZSM) and Masahiro Ohara 

(SEHU). Mamoru Owada (National Museum of Nature & Science, Tsukuba, Japan) translated segments of several 

Japanese publications, and provided helpful historical information regarding Japanese collections and taxonomists. 

Wolfgang Speidel also reviewed and provided insightful comments on the manuscript. Paul Hebert's BOLD 

(Barcode of Life Data Systems) lab at the University of Guelph sequenced COI 5‘ for our Catocala samples except 

for two sequences provided by Thomas Near's research group in the Ecology and Evolutionary Biology 

Department at Yale University. Evgeny Zakharov along with BOLD personnel assisted with management and data 

collection for our BOLD DNA projects. Genome Canada, the Ontario Genomics Institue, the Ministry for Research 

and Innovation and the Canadian Foundation of Innovation provided support for the International Barcode of Life 

project. We thank Merla Borth, Kyle Johnson, Aliona Kazakevisch, Hugo Kons Sr., Sharon Kons and Cathy 

Wakefield for their enduring support of our Catocala research. 

 

References

Abbas, Q., Kahn, S.W., Khatoon, S., Hussain, S.A., Najamul, S., Hussain, A., Qureshi, R. & Hussain, I. (2014) Floristic 

biodiversıty and traditional uses of medicinal plants of Haramosh Valley Central Karakoram National Park of Gilgit 

district, Gilgit-Baltistan, Pakistan. Journal of Biodiversity and Environmental Sciences, 5 (6), 75–86.

Arahou, M. (2008) Catalogue de l'entomofaune du Chen evert du Moyen Atlas (Maroc). Documents de l'Institut Scientifique, 

Rabat, 22, 1–37.

Austat, J.L. (1879) Lepidopteres nouveaux d'Algerie. Naturaliste, 1, 85.

Bang-Haas O. (1927) Horae Macrolepidopterogiae Regionis Palaearcticae. I. Kupky & Dietze, Dresden, 128 pp. 

Bessarabov, G.D. & Allan, N.R. (2017) Karakoram Range. In: Encyclopædia Britannica Online. Available from: https://

www.britannica.com/place/Karakoram-Range (accessed 27 January 2017)

Borkhausen, M.B. (1792) Naturgeschichte der Europaischen Schmetterlinge nach Systematischer Ordnung. Vierter Theil: Der 
 Zootaxa 4263 (2)  © 2017 Magnolia Press  ·  269THE TAXONOMY OF CATOCALA NUPTA



Phalaenen zweite Horde. Eulen. Barrentrapp and Wenner, Frankfurt, 809 pp.

Bremer, O. (1861) Neue Lepidopteren aus Ost-Sibirien und en Amur-lande, gesammelt von Radde un Maack. Bulletin de 

l'Academie Imperiale des Sciences de St.-Petersbourg, 3, 462–496.

Cockayne, E.A. (1946) Aberrations of British Macrolepidoptera. Entomologist's Record and Journal of Variation, 58, 73–75.

Cockayne, E.A. (1951) Aberrations of British Macrolepidoptera. Entomologist's Record and Journal of Variation, 63, 158–164.

Esper, E.J.C. (1786–1794) Die Schmetterlinge in Abbildungen nach der Natur mit Beschreibungen. Theil IV: Die 

Eulenphalaenen. W. Walthers, Erlangen, 372 pp.

Gall, L.F. & Hawks, D.C. (2002) Systematics of moths in the genus Catocala. III. The types of William H. Edwards, Augustus 

R. Grote, and Achille Guenee. Journal of The Lepidopterists' Society, 56, 234–264.

Gall, L.F. & Hawks, D.C. (2010) Systematics of moths in the genus Catocala. IV. Nomenclatorial stabilization of the Nearctic 

fauna, with a revised synonymic check list. ZooKeys, 39, 37–83.  

https://doi.org/10.3897/zookeys.39.425

Gall, L.F. & Hawks, D.C. (2015) Systematics of moths in the genus Catocala. V. Neotypification of names in the Nearctic 

fauna. Bulletin of the Peabody Museum of Natural History, 56, 47–54. 

https://doi.org/10.3374/014.056.0108

Goater, B., Ronkay, L. & Fibiger, M. (2003) Catocalinae & Plusiinae. Noctuidae Europaeae. Vol. 10. Entomological Press, 

Soro, 400 pp.

Godart, J.B. (1837) Histoire Naturelle des Lepidopteres ou Papillons de France. Tome Cinquieme. Mequignon-Marvis, Paris, 

466 pp.

Guenee, A. (1852) Histoire Naturelle des Insects. Species General des Lepidopteres. Tome Septieme. Noctuelites. Tome 2.

Roret, Paris, 441 pp.

Hampson, G. (1894) The Fauna of British India, including Ceylon and Burma. Moths. Vol II. Friedlander & Sohn, Berlin, 609 

pp.

Hampson, G. (1913) Catalogue of the Lepidoptera Phalaenae in the collection of the British Museum. Vol. 12. Taylor & 

Francis, London, 626 pp.

Hanneman, H. (1917) Berliner Entomologen-Bund. Schluss. Sitzung am 28. November 1916. Internationale Entomologische 

Zeitschrift, 11, 105.

Hebert, P.D.N., Cywinska, A., Ball, S.L. & de Waard, J.R. (2003) Biological identifications through DNA barcodes. 

Proceedings of the Royal Society B, 270, 313–321. 

https://doi.org/10.1098/rspb.2002.2218 

Herrich-Schaffer, G.A.W. (1845) Systematische Bearbeitung der Schmetterlinge von Europa. G.J. Manz, Regensburg, 450 pp.

Hubner, J. (1800–1838) Sammlung Europaischer Schmetterlinge. Vol. 4. Eulen. J. Hubner, Augsburg, 24 pp., 185 pls.

Hulst, G.D. (1880) Catocala carissima, n. var. In: Edwards, Hy. (Ed.), Descriptions of some new species of Catocala. Bulletin 

of the Brooklyn Entomological Society, 2, 93–97.

Ishizuka, K. (2011) Catocala of the World. Mushi-Sha, Tokyo, 108 pp.

Ishizuka, K. (2015) Type material of Catocala (Lepidoptera, Noctuidae) in the Museum für Naturkunde der Humboldt 

Universität zu Berlin, with lectotype designations. Tinea, 23 (2), 93–107. 

Kononenko, V.S. (2010) Noctuidae Sibiricae. Vol. 2. Entomological Press, Soro, 475 pp.

Kons, H.L. Jr. & Borth, R.J. (2015) A new species of Catocala (Lepidoptera: Noctuidae) from the southeastern United States. 

Bulletin of the Peabody Museum of Natural History, 56 (1), 55–65. 

https://doi.org/10.3374/014.056.0103

Kravchenko, V.D., Speidel, W., Witt, T.J., Mooser, J., Seplyarsky, V.N., Saldaitis, A., Junnila, A. & Müller, G.C. (2008) A new 

species of Catocala from Israel (Lepidoptera, Noctuidae). Acta Zoologica Lituanica, 18 (2), 127–129.  

http://dx.doi/ 10.2478/v10043-008-0017-9.

Kuznezov, N.J. (1903) Some remarks on the genus Catocala Schrank (Lepidoptera, Noctuidae) in the catalogue of Staudinger 

and Rebel, 1901. Revue Russe d‘Entomologie, 3, 71–76.

Lambillion, L.J.L. (1905) Varia. Lambillionea (Revue Mensuelle de la Societe Entomologique Namuroise), 5, 3.

Lempke, B.J. (1949) Catalogus der Nederlandse Macrolepidoptera. Tijdschrift voor Entomologie, 90, 61–197. 

Lempke, B.J. (1966) Catalogus der Nederlandse Macrolepidoptera (Dertiende Supplement). Tijdschrift voor Entomologie, 109, 

221–301. 

Linnaeus, C. (1767) Systema Naturae. Editio Duodecima Reformata. Tom. I. Part II. Laus, Salvi, 1327 pp.

Matsumura, S. (1911) Thousand Insects of Japan. Supplement Vol. 3. Toko–shoin, Tokyo, 147 pp.

Mell, R. (1936) Beiträge zur Fauna Sinica. XI. Zur biologie und systematik der Chinesischen Catocala (Lep. Heter.). Deutsche 

Entomologische Zeitschrift Iris, 50, 67–69.

Mell, R. (1942) Obere vertikalgrenzen von Catocala (s. l.). Mitteilungen der Deutschen Entomologischen Gesellschaft, 11, 55.

Menetries, E. (1856) Description de deux especes nouvelles de Lepidopteres trouvees pres de St. Petersburg. Etudes 

Entomologiques, 5, 42–50.

Mikkola, K & Honey, M.R. (1993) The Noctuoidea (Lepidoptera) described by Linnaeus. Zoological Journal of the Linnean 

Society, 108, 103–169. 

https://doi.org/10.1111/j.1096-3642.1993.tb00292.x

Mitter, C. (1987) Taxonomic potential of some internal reproductive structures in Catocala (Lepidoptera: Noctuidae) and 
BORTH ET AL.270  ·  Zootaxa 4263 (2)  © 2017 Magnolia Press



related genera. Annals of the Entomological Society of America, 81 (1), 10–18. 

https://doi.org/10.1093/aesa/81.1.10

Oberthür, C. (1880) Faune des Lepidopteres de I‘Ile Askold. Etudes d‘Entomologie, 5, 1–88.

Oberthür, C. (1912) [Explication des planches. Publiees dans le volume VI.] Planche CXXXI. Etudes de Lepidopterologie 

Comparee, 6, 336.

Oberthür, C. (1918) I. - Faune de Lepidopteres de Barbarie. Etudes de Lepidopterologie Comparee, 16, 1-251.

Osthelder, L. (1933) Lepidopteren-fauna von Marasch in Türkisch Nordsyrien. In: Osthelder, L. & Pfeiffer, E. (Eds.), 

Mitteilungen der Münchner Entomologischen Gesellschaft, 23 (2), pp. 93.

Poole, R.W. (1989) Noctuidae. Parts 1–3. Lepidopterorum Catalogus. New Series. Fasc. 118. Noctuidae. E. J. Brill, Leiden, 

New York, Kobenhavn, Koln, 1314 pp. 

Rothschild, W. (1920) Supplemental notes to Mr. Charles Oberthur's Faune des Lepidopteres de la Barbarie, with lists of the 

specimens in the Tring Museum. Novitates Zoologicae, 27, 1–127. 

https://doi.org/10.5962/bhl.part.7300

Rungs, C.E.E. (1981) Gen. Catocala. In: Catalogue Raisonné des Lépidoptères du Maroc: Inventaire Faunistique et Observations 

Ecologiques. Institut Scientifique, Rabat, pp. 394–397.

Saldaitis, A., Ivinskis, P. & Speidel, W. (2008) A new Catocala species (Lepidoptera, Noctuidae) from Tajikistan. Acta 

Zoologica Lituanica, 18 (3),161–165.  

https://doi.org/10.2478/v10043-008-0026-8

Schawerda, K. (1925) Neue und interessante Lepidopterenformen. Zeitschrift des Osterreichischen Entomologen-Vereines 

Wien, 10, 44–48.

Schnaider, J. (1949) Nowe i rzadsze formy motyli Formes de Lepidopteres nouvelles ou plus rares. Polskie Pismo 

Entomologiczne, 19, 237–255.

Schulz, O. (1906) Beitrage zur Kenntnis der Variabilitat Palaearktischer Catocala-arten. Entomologische Zeitschrift, 20, 86–87.

Schulz, O. (1909) Ueber einige palaartische Varietaten und Aberrationen aus der Gattung Catocala Schr. Entomologische 

Zeitschrift, 22, 168–169.

Stafleu, F.A. & Cowan, R.S. (1976) Taxonomic Literature. Vol. 1. A–G. Bohn, Scheltema & Holkena, Utrecht, 1136 pp.

Staudinger, O. (1888) Centralasiatische Lepidopteren. Entomologische Zeitung, Entomologische Vereine zu Stettin, 49, 1–65.

Staudinger, O. (1901) In: Staudinger, O. & Rebel, H. (Eds.), Catalog der Lepidopteren des Palaearctischen Faunengebietes. 

Dr. O. Staudinger, Dresden, pp. 1–248.

Staudinger, O. & Wocke, M. (1861) Catalogue des Lepidopteres d'Europe. Hermann Bundach, Dresden, 192 pp.

Sugi, S. (1959) Catocalinae. In: Inouye, H., Okano, M., Shirozu, T., Sugi, S. & Yamamato. H. (Eds.), Iconographia Insectorum 

Japonicorum Colore Naturali Edita. Vol. 1. Hokuryukan, Tokyo, pp. 105–109.

Walker, F. (1858) List of the Specimens of Lepidopterous Insects in the Collection of the British Museum. Vol. 13. Edward 

Newman, London, pp. 983–1236.

Warren, W. (1913) Gattung: Catocala Schrk. In: Die Gross-Schmetterlinge der erde. Die Gross-Schmetterlinge des 

Palaearktischen Faunengebietes. Band 3. Die Eulenartigen Nachtfalter. Alfred Kernen, Stuttgart, pp. 304–314.

Woskressensky, N.M. (1927) Zur Lepidopterenfauna des Gouv. Poltawa. Travaux du Musee Zoologique Kiev, 3, 119–145.
 Zootaxa 4263 (2)  © 2017 Magnolia Press  ·  271THE TAXONOMY OF CATOCALA NUPTA



BORTH ET AL.272  ·  Zootaxa 4263 (2)  © 2017 Magnolia Press


	Abstract
	Introduction
	Materials and methods
	Systematic part
	Catocala benedeki Borth, Kons, Saldaitis & Gall sp. nov.
	Nomenclature of the Catocala nupta complex
	Checklist of the Catocala nupta complex:
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


