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Abstract

The cicada genus Rustia Stål, 1866 is redescribed. The synonymy of Gudaba Distant, 1906 n. syn. is proposed reassigning 

the four species of that genus to become Rustia apicata (Distant, 1906) n. comb., Rustia longicauda (Lei, 1996) n. comb., 

Rustia maculata (Distant, 1912) n. comb., and Rustia marginata (Distant, 1897) n. comb. Two new species, Rustia minuta 

n. sp. and Rustia kodagura n. sp. that were found during our Indian cicada surveys in the Western Ghats are described. A 

key for the known species of the genus is provided.
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Introduction 

The genus Rustia Stål, 1866a was originally introduced as part of a larger taxonomic key (Stål, 1866a) without 

reference to an individual species. The first species to be included in the genus, Rustia pedunculata Stål, 1866b, 

was described from a female collected in ‘Cambodga’ (now Cambodia) in a separate work (Stål 1866b). However, 

Rustia pedunculata Stål turned out to be a junior synonym of Cicada dentivitta Walker, 1862 that was based on a 

male specimen collected from ‘Siam’ (now Thailand). Thus, Rustia dentivitta (Walker, 1861) is currently valid and 

the type species for the genus Rustia. 

The use of a female to distinguish the genus meant a character important in erecting Gudaba Distant, 1906a, 

the abdominal tubercles, was not available to Stål. These tubercles were a key structure used by Distant (1906a; 

1906b) to distinguish his new genus Gudaba and to differentiate the genus from Rustia. It is apparent that Distant 

had examples of Rustia while writing these works so it is unclear as to why he did not notice or include the 

presence of the abdominal tubercles on male specimens of Rustia in his description, including a male that was 

illustrated (Distant, 1906a). Distant continued to use the lack of abdominal tubercles in the keys he later produced 

(Distant, 1906b; 1914) to separate Rustia from related genera.

The genus Rustia currently contains two species known to have distributional ranges in the Indian 

subcontinent, Himalayas, and Southeast Asia (Metcalf 1963; Duffels and van der Laan 1985; Sanborn 2013; 2015; 

Price et al. 2016). We add two new species from the Western Ghats, India to this group along with the reassignment 

of four species from Gudaba which we propose to be a junior synonym of Rustia.
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Material and methods

Specimen Collection. We surveyed cicadas in the Western Ghats from 2013 to 2017. We collected specimens in 

the field with insect nets and by hand, and preserved them either as ‘dry’, those that were only pinned specimens 

for morphological work, or as ‘wet and dry’, those that were pinned dry for morphological work with several legs 

and thoracic muscle tissue being preserved in 100% ethanol for molecular sequencing. We made every effort 

possible to collect several males and females of each species. These specimens are now deposited in the fully 

climate-controlled Research Collections of the National Centre for Biological Sciences, Bengaluru (popularly 

known as Bangalore), India (NCBS) and Zoological Survey of India, Kolkata, India (ZSI-K).

Dissections. We treated the last two abdominal segments of male paratypes NCBS-QA445 and NCBS-AY392 in 

10% KOH to dissect male genitalia. The dissected genitalia are preserved in anhydrous glycerol and deposited in 

the NCBS.

Imaging. Dissected genitalia were photographed using a Leica MC120 HD digital camera mounted on a Leica 

S8 APO stereomicroscope. A Labomed Luxeo 2SA microscope was used to examine specimens for morpho-

taxonomic work. Pinned specimens were photographed (Figure 1A–1D and 2A–2D) using a Canon EOS 1200D 

DSLR camera body, a Canon 60mm macro lens, and two Canon Speedlite 430 EX II flashes fitted with 

photography umbrellas. We used Adobe Photoshop CS5 to stack multiple photographs of pinned specimens to 

achieve better depth of field.

Measurements. ImageJ, an open source Java image-processing program for morphometric measurements 

(Schneider et al. 2012), was used to collect measurements from photographs of scaled pinned specimens.

Morpho-taxonomy. The terminology of Moulds (2005, 2012) was used for species descriptions.

SYSTEMATICS

Family Cicadidae Latreille, 1802

Subfamily Cicadinae Latreille, 1802

Tribe Leptopsaltriini Moulton, 1923

Remarks. Lee and Emery (2013) provided the following as diagnostic features for members of the Leptopsaltriini: 

head about as wide as or narrower than the mesonotum, a very narrow posterior pronotal collar, hyaline wings, 

small and scale-like male opercula, male abdominal sternite III and sometimes sternite IV with a tubercle-like 

projection, and male abdominal sternite VII distinctly separated from tergite 7 by folding (Lee and Emery 2013). 

The abdominal tubercles are unique to members of the tribe (Lee and Emery 2013).

Subtribe Gudabina Lee, 2013

Remarks. The subtribe Gudabina was first introduced by Boulard (2008). However, he failed to provide data that 

are required for the name to be available under the International Code of Zoological Nomenclature (ICZN 1999). 

Lee (Lee and Emery 2013) provided these data so Lee becomes the authority for the subtribe. The diagnostic 

features for members of the subtribe are a head about as wide as the mesonotum, a lateral pronotal collar that is not 

dentate, marginal areas of fore wings being extremely narrow, hind wings with five apical cells, small and scale-

like male opercula, minute timbal covers, and male abdominal sternites III and IV with a projection on each 

posterolateral surface (Lee and Emery 2013). Two genera, Rustia and Gudaba, were included in the subtribe at its 

formation (Lee and Emery 2013).

Rustia Stål, 1866a

Rustia Stål 1866a: 8.
Gudaba Distant 1906a: 138. (Burma) n. syn.
TYPE SPECIES. Cicada dentivitta Walker, 1862: 304 (Siam).
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SPECIES INCLUDED. Rustia apicata (Distant, 1906c) n. comb., Rustia dentivitta (Walker, 1862), Rustia kodagura n. sp., Rustia 
longicauda (Lei, 1996) n. comb., Rustia maculata (Distant, 1912) n. comb., Rustia marginata (Distant, 1897) n. comb., 
Rustia minuta n. sp., and Rustia tigrina (Distant, 1888). 

Remarks. Stål (1866a) described Rustia with the following characteristics (using current anatomical terminology): 

mesonotum width equal to the width of head, anterior margin of head between frons and rather prominent lobes of 

vertex deeply incised, lateral part of eyes hemispherical inclined upwards a small amount, postclypeus somewhat 

prominent; rostrum short; ocelli twice distance from eyes than from one another; hind wings with five apical areas. 

Distant (1905a) expanded the description of Rustia in the same work in which he established Gudaba. He described 

both Rustia and Gudaba possessing a head with eyes about as wide as the mesonotum and about as long as the 

pronotum, lateral pronotal margins nearly straight, abdomen longer than the distance between the apex of the head 

and base of the cruciform elevation, timbal covers shorter and narrower than timbal cavities, short male opercula 

not covering tympanal cavity, rostrum reaching posterior coxae, anterior femora strongly spined, fore wings and 

hind wings hyaline with eight and five apical cells, respectively (Distant 1906a). Characters listed in one of the 

generic descriptions (Distant, 1906a) that apply to both genera include the length of the head being about the 

distance between the eyes, the ocelli being closer to one another than to the eyes, lateral margins of the vertex not 

in line with those of the frons, the vertical angles globosely produced, eyes somewhat pedunculate, pronotum as 

long as mesonotum, the structure of the pronotal collar lateral angles and sinuate lateral margin of the pronotum, 

transverse male opercula, abdominal sternites III and IV in males with tubercles with the tubercle on sternite III 

being longest, and the fore wing basal cell being much longer than broad (see images in Fig. 5). The only character 

that is not obviously found in both genera is the lateral margins of the head being discontinuous found in the Rustia

description (Distant 1906a).

It is clear that the two genera share a common morphology and their status as separate genera is questionable. 

In addition to the shared characters from the original species descriptions, the genitalia are also highly similar. The 

pygofer distal shoulder is extended and wing-like curving laterad at its apex, and the uncus is broad at the base and 

tapering towards the apex. Distant (1906a; 1906b; 1914) used the 5 apical cells of the hind wings to distinguish

Gudaba and Rustia from related genera. Distant's failure to recognize that Rustia possesses abdominal tubercles 

appears to be the reason for the erection of Gudaba. However, the presence of abdominal tubercles in Rustia was 

essential to the classification of the genus into their current subtribe (Lee and Emery 2013). Therefore, without any 

significant general morphological features that appear to be unique in the two genera, we recognize Gudaba

Distant, 1906 n. syn. as a junior synonym of Rustia Stål, 1866a. As a result of this synonymy, the species 

previously assigned to Gudaba become Rustia apicata (Distant, 1906c) n. comb., Rustia longicauda (Lei, 1996) n. 

comb., Rustia maculata (Distant, 1912) n. comb., and Rustia marginata (Distant, 1897) n. comb.

Description. Body size small (8–17mm body length), female shorter than male due to the male's elongated 

abdomen. Head about as wide as mesonotum and as long as distance between eyes, eyes protruding beyond 

anterior pronotal margin with a slight dorsal incline, somewhat pedunculate, ocelli closer to one another than to 

eyes; vertex at area of ocelli about as long as front, with a deep depression lateral to lateral ocelli and globosely 

produced anterolateral margins; postclypeus rounded in transverse section, lacking central sulcus, rostrum length 

varying among species but extended to some point between middle trochanters and abdominal sternite I. Pronotum 

as long as mesonotum, trapezoidal with anterior margin narrower than lateral margins of pronotal collar, lateral 

angles of pronotal collar slightly expanded, lateral margins of pronotal collar confluent with adjoining pronotal 

sclerites, sinusoidal when viewed from dorsal side. Dorsal midline of metanotum entirely concealed. Fore wing and 

hind wing hyaline, with eight and five apical cells, respectively, with various patterns of infuscation on apex, radial 

and radiomedial crossveins, distal marginal cells and ambient vein of fore wing, radial and radiomedial crossveins 

generally not parallel. Basal cell longer than broad and unmarked. Basal area of fore wing clavus and hind wing 

costal cell without infuscation. Fore wing cubitus posterior and anal vein 1 fused in part, median vein and cubitus 

anterior separated when meeting the basal cell, hind wing radius posterior and median veins fused at their bases, 

cubitus posterior and anal vein 1 unfused, and distal end of anal vein 3 straight. Fore femur with oblique primary 

spine, upright or less oblique secondary spine, possibly with very small apical spine, tarsi three-segmented. Male 

operculum small, scale-like, not covering tympanal cavity or encapsulating meracanthus, opercula well separated 

along midline, meracanthus tapering to a point, reaching to or past posterior margin of operculum. Abdomen longer 

than the distance between the apex of head and cruciform elevation in males but about the same distance in 

females, timbal cover small, recurved laterally forming a flattened ridge on the posterior timbal cavity, timbals 
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extend below wing bases, abdominal segments with parallel sides to segment 8 where they narrow posteriorly to 

the genitalia, sternites III and IV with tubercles on posterolateral surface, the tubercle on sternite III longer. Pygofer 

distal shoulder well developed extending into a point or wing-like structure that is curved laterad, dorsal beak 

absent, pygofer upper lobe small, adpressed to lateral pygofer, pygofer basal lobes absent, uncus well developed 

with broad base and tapering towards apex, uncus retractable within pygofer, claspers absent, and male aedeagus 

simple, restrained under uncus. Female abdominal segment 9 with dorsal beak well defined and sinuate posterior 

margin, ovipositor sheath extends to about the level of the dorsal beak. Female sternite VII with medial notch.

Measurments (MM). Length of body: 8.3–17.0; length of fore wing: 13.1–22.4; width of fore wing: 4.5–7.2; 

length of head: 0.6–1.8; width of head including eyes: 3.2–5.2; width of pronotum including suprahumeral plates: 

3.6–5.2; width of mesonotum: 3.0–4.7. Female body length is generally less than in males due to the longer male 

abdomen.

Diagnosis. The diagnostic features for members of the subtribe as described by Lee and Emery (2013) will 

distinguish what is now the only genus of the subtribe from all other members of the tribe. All other Leptopsaltriini 

have six apical cells in the hind wing.

Distribution. The genus in its new concept is found over much of Southeastern Asia including Borneo, 

Burma, Cambodia, China, Himalayas, India, Indonesia, Korea, Nepal, Philippine Republic, Thailand, and Vietnam 

(Metcalf 1963; Sanborn 2013; 2015; Price et al. 2016). It has yet to be recorded from Laos (Lee 2014). 

Rustia minuta n. sp.

(Figures 1–3, Table 1, Map 1)

http://zoobank.org/urn:lsid:zoobank.org:act:7F9E18D0-CCBA-4CD1-AC36-22BC9B78F511

Etymology. The name is in reference to the small body size of the species, minuta (L. little, small).

Type material. Holotype male (NCBS-QA436; Figure 1A–B); 16.vi.2014; Verlem village in South Goa 

District, Goa, India (Lat: 15.0491, Long: 74.2766, Map 1); leg. K. Marathe (NCBS). Paratypes. – Same data as 

holotype, six males and five females (NCBS) and two males, NCBS-QA446 and NCBS-QA448 (ZSI-K). A 

consolidated list of these specimens is in Table 1.

Diagnosis. Rustia minuta n. sp. can easily be distinguished from its congeneric species by its small body 

length. Rustia minuta n. sp. has the smallest body length (10.4mm for males and 9.8mm for females) reported for a 

species of Rustia with all other species being larger at least on average, R. dentivitta (female, 16.3mm), R. tigrina 

(male, 14.3mm), R. marginata n. comb. (male, 16.7mm), R. apicata n. comb. (male, 15.0mm), R. maculata n. 

comb. (male, 15.6mm), and Rustia kodagura n. sp. (males, 15.3mm; female, 10.3mm). The lack of infuscation on 

the distal fore wing veins between apical cells distinguish R. minuta n. sp. from R. apicata n. comb., R. kodagura 

n. sp., R. longicauda n. comb., and R. tigrina. The infuscation along the ambient vein of the fore wing in R. 

marginata n. comb. distinguishes it from R. minuta n. sp. Abdominal tergites 6–8 are dark brown or piceous in R. 

maculata n. comb. but only margined posteriorly in R. minuta n. sp. Finally, in R. minuta n. sp. the pygofer distal 

shoulder is curved laterad at its apex, extending to the level of the anal styles, the radiomedial crossvein is 

separated from the bifurcation of median veins 1 and 2 by more than its length, and the fore wing infuscation 

connects across apical cells 2 and 3 but in R. dentivitta the pygofer distal shoulder is straight, not curved, and 

extends well beyond the level of anal styles, the radiomedial crossvein is separated from the bifurcation of median 

veins 1 and 2 by less than its length, and the fore wing infuscation connects across apical cells 2–5.

Description. Basic colouration olivaceous, ochraceous, and piceous; some paratypes more piceous on head, 

thorax, and abdomen. Pattern on abdomen either continuous or discontinuous depending on amount of piceous 

pigment. Fore wings infuscation varying in intensity. Some females darker than males.

Head. Head including eyes narrower than prothorax and as wide as widest part of mesonotum, ochraceous 

marked with piceous. Areas around and lateral to ocelli piceous, posterior vertex and frons olivaceous and 

ochraceous. Epicranial suture olivaceous. Supra-antennal plate olivaceous with ochraceous anterior margin.

Postclypeus olivaceous, with eight pairs of transverse grooves. Rostrum ochraceous with piceous tip, extending to 

hind coxa.
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TABLE 1. A consolidated list and information of type specimens of Rustia minuta n. sp. and Rustia kodagura n. sp. 

Preservation type: (i) Wet and dry=Specimen is pinned dry for morphological work, with several legs and thoracic 

muscle tissue preserved in 100% ethanol for molecular sequencing. (ii) Dry only=The specimen is pinned dry without 

preserving tissue sample in ethanol.

Thorax. Prothorax ochraceous and piceous with some olivaceous patches. Anteriorly broad and posteriorly 

fused piceous fasciae present on either side of the dorsomedially depressed midline. Paramedian fissures 

ochraceous, longer than heavily piceous lateral fissures which reach to median piceous fasciae. Ochraceous area 

between paramedian and lateral fissures marked with piceous. Lateral ambient fissure and pronotal collar lateral 

angle piceous. Pronotal collar width greater than anterior width of mesothorax and abdomen. Mesothorax

ochraceous and olivaceous with central piceous fascia, sagittal sigillae not prominently marked, parapsidal suture

piceous, lateral sigillae faintly marked with piceous as is lateral mesothorax. Scutal depression piceous. Cruciform 

elevation olivaceous. Posterior mesothorax piceous. Ventral segments olivaceous. 

Legs. Ochraceous-olivaceous marked with piceous, covered with pile. Primary spine and secondary spine of 

fore femur of similar size, sharp at tip, secondary spine curved near tip, small apical spine present. Hind tibia

olivaceous with piceous tibial spur and tibial comb. 

Opercula. Male operculum small, scale-like, almost covering tympanal cavity, not encapsulating meracanthus 

medially, opercula well separated along midline, meracanthus tapering to point, reaching to or past posterior 

margin of operculum. 

Type Voucher code Sex Collection locality Collection 
date

Repository Preservation 
type

Rustia minuta n. sp.

Holotype NCBS-QA436 ♂ Verlem village, South Goa District, Goa 2014-06-16 NCBS Wet and dry

Allotype NCBS-QA432 ♀ Verlem village, South Goa District, Goa 2014-06-16 NCBS Wet and dry

Paratype NCBS-QA425 ♂ Verlem village, South Goa District, Goa 2014-06-16 NCBS Wet and dry

Paratype NCBS-QA426 ♂ Verlem village, South Goa District, Goa 2014-06-16 NCBS Wet and dry

Paratype NCBS-QA427 ♀ Verlem village, South Goa District, Goa 2014-06-16 NCBS Wet and dry

Paratype NCBS-QA428 ♀ Verlem village, South Goa District, Goa 2014-06-16 NCBS Wet and dry

Paratype NCBS-QA429 ♀ Verlem village, South Goa District, Goa 2014-06-16 NCBS Wet and dry

Paratype NCBS-QA430 ♀ Verlem village, South Goa District, Goa 2014-06-16 NCBS Wet and dry

Paratype NCBS-QA437 ♂ Verlem village, South Goa District, Goa 2014-06-16 NCBS Wet and dry

Paratype NCBS-QA442 ♂ Verlem village, South Goa District, Goa 2014-06-16 NCBS Wet and dry

Paratype NCBS-QA445 ♂ Verlem village, South Goa District, Goa 2014-06-16 NCBS Wet and dry

Paratype NCBS-QA446 ♂ Verlem village, South Goa District, Goa 2014-06-16 ZSI-K Wet and dry

Paratype NCBS-QA448 ♂ Verlem village, South Goa District, Goa 2014-06-16 ZSI-K Wet and dry

 Rustia kodagura n. sp.

Holotype NCBS-AY378 ♂ Honey Valley Estate, Kodagu District, Karnataka 2017-07-06 NCBS Dry only

Allotype NCBS-AY483 ♀ Honey Valley Estate, Kodagu District, Karnataka 2017-08-07 NCBS Dry only

Paratype NCBS-AY379 ♂ Honey Valley Estate, Kodagu District, Karnataka 2017-07-06 NCBS Dry only

Paratype NCBS-AY381 ♂ Honey Valley Estate, Kodagu District, Karnataka 2017-07-06 NCBS Dry only

Paratype NCBS-AY382 ♂ Honey Valley Estate, Kodagu District, Karnataka 2017-07-06 NCBS Dry only

Paratype NCBS-AY384 ♂ Honey Valley Estate, Kodagu District, Karnataka 2017-07-06 NCBS Dry only

Paratype NCBS-AY387 ♂ Honey Valley Estate, Kodagu District, Karnataka 2017-07-06 NCBS Dry only

Paratype NCBS-AY392 ♂ Honey Valley Estate, Kodagu District, Karnataka 2017-07-06 NCBS Dry only

Paratype NCBS-AY394 ♂ Honey Valley Estate, Kodagu District, Karnataka 2017-07-06 ZSI-K Dry only

Paratype NCBS-AY395 ♂ Honey Valley Estate, Kodagu District, Karnataka 2017-07-06 ZSI-K Dry only

Paratype NCBS-AY482 ♂ Honey Valley Estate, Kodagu District, Karnataka 2017-08-07 NCBS Dry only
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FIGURE 1. Dorsal and ventral sides of the holotype (A–B) and allotype (C–D), male genitalia (E–H) of Rustia minuta n. sp. 
Separate millimeter-scales are at the bottom of the type specimens and genitalia.

FIGURE 2. Timbal structures of Rustia minuta n. sp. (A) and Rustia kodagura n. sp. (B).
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Wings. Fore wing hyaline, about 15mm in length, with 8 apical cells. Apex, radial, radiomedial, medial and 

mediocubital crossveins, radius anterior 2, radius posterior, median veins 1—4 and cubitus anterior 1 infuscated. 

Arculus piceous, costa and radius & subcostal vein ochraceous, node marked with piceous, distal subcostal vein 

and radius anterior ochraceous, remaining venation ochraceous proximally becoming piceous distally. Basal 

membrane greyish. Apical cell 1 longer than apical cell 2 and about same length as apical cells 3 and 4. Ulnar cells 

1 and 3 distinctly longer than ulnar cell 2. Hind wings hyaline, about 7mm in length, with 5 apical cells, and 

ochraceous and piceous venation.

Abdomen. Timbals with four ribs (Fig. 2), completely exposed, timbal covers rudimentary not covering any 

portion of timbal. Tergite 1 ochraceous medially, piceous laterally. Tergite 2 brownish with central piceous fascia 

and piceous fasciae on dorsolateral surface. Tergites 3—6 ochraceous with piceous fascia on dorsolateral surface, 

incomplete anteriorly on tergites 3 and 4, with transverse medial extensions. Tergites 7 and 8 with prominent 

piceous band covering most of the segments. Sternites ochraceous except for piceous marks on midline of sternite 

II and anterior of sternite III, either side midline on sternite VI and sternite VII are piceous. Ochraceous tubercles 

on lateral sides of sternites III and IV with tubercles on sternite III larger and more prominent. Tympanal cavity 

clearly visible.

Genitalia. Male pygofer (Figure 1E–H) – pygofer oblong, pygofer distal shoulder extended almost to level of 

anal styles, tapering to apex, curved laterad when viewed from posterior. Upper pygofer lobes directed slightly 

outward with lobed tips. Anal styles prominent. Uncus median lobe tapered ventromedialy, apex of uncus 

bifurcated with tips recurved medially. Aedeagus wider proximally with tapered distal end with basal plate 

bifurcated and extended laterally, hinge with curved cylindrical theca.

Measurments (MM). N = 8 males and 5 females, mean (range). Length of body: male 10.4 (9.9—12.6), female 

9.8 (8.3—11.9); length of fore wing: male 14.7 (13.1—15.0), female 14.7 (14.0—15.7); width of fore wing: male 

4.8 (4.5—4.9), female 4.8 (4.6—5.0); length of head: male 0.9 (0.7—1.2), female 0.9 (0.6—1.3); width of head 

including eyes: male 3.4 (3.2—3.7), female 3.4 (3.4—3.6); width of pronotum including suprahumeral plates: male 

3.8 (3.6—4.0), female 3.8 (3.6—4.1); width of mesonotum: male 3.3 (3.0—3.4), female 3.3 (3.2—3.6).

Ecology and distribution. Rustia minuta n. sp. is currently known from a single location, Verlem in the South 

Goa District of the Indian state of Goa but may be found across the northern Western Ghats. Verlem has a mix of 

moist deciduous to semi-evergreen vegetation dominating the habitat (Fig. 3). Adults were abundant and found 

mostly on shrubs or shrub-like plants. The adults are gregarious and interestingly, preferred to perch on the 

underside of leaves while they were calling. A single leaf was typically occupied by two or more individuals which 

made it easy to handpick them. Their activity did not cease due to heavy rains which indicates that R. minuta n. sp.

could be a monsoon species with June representing the beginning of their season. The population did not appear to 

be biased towards a particular sex when sampled. We did not record their calls but the calls were feeble and almost 

inaudible. As new information on this species is generated, it will be made available on the Cicadas of India 

website (http://www.indiancicadas.org/sp/573/Rustia-minuta).

Rustia kodagura n. sp. 

(Figures 2–4, Table 1, Map 1) 

http://zoobank.org/urn:lsid:zoobank.org:act:4032F9A0-68DC-4025-A68A-F07C701661A0

Type material. Holotype male (NCBS-AY378; Figure 4A–B); 06.vii.2017; Honey Valley Estate in Kodagu 

District, Karnataka, India (Lat: 12.2204, Long: 75.6560, Map 1); leg. A. Sanyal, G. S. Girish Kumar, and N. Achari 

(NCBS). Paratypes. Same data as holotype, six males (NCBS) and two males, NCBS-AY394 and NCBS-AY395 

(ZSI-K). Same data as paratype except collection date 07.viii.2017, one female and one male. A consolidated list of 

these specimens is provided in Table 1.

Etymology. The name is reference to the name of the region in the native language of the area where the type 

series was collected; kodagura in the Kodava language means anything that belongs to the Kodagu (Coorg) region.

Diagnosis. Rustia kodagura n. sp. can be distinguished from R. dentivitta, R. maculata n. comb., R. marginata

n. comb., and R. minuta n. sp. by the infuscation on the distal fore wing veins between apical cells in these species. 

Similarly, the infuscation on the fore wing of R. apicata n. comb., R. longicauda n. comb., and R. tigrina is found 

only on the apex of the fore wing in these species while there is additional infuscation on the radial and radiomedial 
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crossveins and the proximal base of radius anterior 2. In addition, R. kodagura n. sp. has narrow elliptical fore 

wings with an angle at the node while the margin is smoothly curved in all other species.

FIGURE 3. Habitat at the type locality of Rustia minuta n. sp.,Verlem, South Goa District, Goa (A) and Rustia kodagura n. 
sp., Honey Valley Estate, Kodagu District, Karnataka (B).

Description. Basic coloration olivaceous and piceous; some paratypes more ochraceous. Piceous pigment on 

the prothorax, mesothorax, and abdomen variable. Fore wings infuscation varying only slightly in intensity. 

Brownish-piceous female largely resembling male counterpart. 

Head. Head including eyes narrower than prothorax and the widest part of mesothorax, olivaceous marked 

with piceous. Area around ocelli (epicranial suture and epicranial suture anterior arm) and areas anteriorly adjacent 

to it piceous. Supra-antennal plate piceous. Lateral ocelli elevated compared to median ocellus. Areas between 

ocelli and lateral epicranium depressed. Antennae piceous, pedicel partly olivaceous. Postclypeus olivaceous with 

eight pairs of transverse grooves. Rostrum olivaceous with piceous tip reaching to abdominal sternite I.
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FIGURE 4. Dorsal and ventral sides of the holotype (A–B) and allotype (C–D), male genitalia of (E–H) of Rustia kodagura n. 
sp. Separate millimeter-scales are at the bottom of the type specimens and genitalia.

Thorax. Prothorax olivaceous marked with piceous, female brownish where male olivaceous. Central 

olivaceous fascia, mildly biconcave shaped piceous fasciae on either side, anterior ends broad and merging 

medially on posterior end. Paramedian and lateral fissures almost equal in length, piceous. Lateral ambient fissure, 

lateral angle of the pronotal collar and posterior pronotal collar margin piceous. Pronotal collar wider than anterior 

mesothorax, almost as wide as abdominal tergite 4. Mesothorax ochraceous and piceous dorsally, olivaceous 

laterally. Central piceous fascia, narrow anteriorly expanding laterally near posterior to merge with scutal 

depressions, extending to cruciform elevation appearing trilobed at terminus. Piceous along parasidal suture. 

Piceous fascia along lateral lateral sigillae, narrowed anteriorly, expanding posteriorly terminating in wing groove. 

Cruciform elevation olivaceous. Ventral side olivaceous. 
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FIGURE 5. A comparison of all the know members of Rustia genus. (A) Rustia dentivitta (Walker, 1862), (B) Rustia tigrina 
(Distant, 1888), (C) Rustia marginata (Distant, 1897) n. comb., (D) Rustia maculata (Distant, 1912) n. comb., (E) Rustia 
apicata (Distant, 1906c) n. comb., (F) Rustia longicauda (Lei, 1996) n. comb., (G) Rustia minuta n. sp., and (H) Rustia 
kodagura n. sp.
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Legs. Olivaceous marked with piceous. Fore femur primary spine blunt at the tip, piceous, secondary spine 

sharp at the tip, angled, piceous. Small apical spine situated distally to the secondary spine. Hind tibia olivaceous, 

tibial spur and tibial comb piceous. 

Opercula. Male operculum small, scale-like, almost covering tympanal cavity, not encapsulating meracanthus 

medially, opercula well separated along midline, meracanthus tapering to a point, not reaching to posterior margin 

of operculum. 

Wings. Fore wing hyaline, about 21mm in length, with 8 apical cells, basal cell slightly clouded. Radial, 

radiomedial and medial crossveins and proximal radius anterior 2 prominently infuscated, radius anterior 2, radius 

posterior, median veins 1–4, and cubitus anterior 1 mildly infuscated sub-distally, apex of wing mildly infuscated. 

Arculus piceous, costa and radius & subcostal vein olivaceous, node piceous, subcostal vein and radius anterior 

ochraceous, median vein, cubitus anterior, cubitus posterior + anal vein 1 and anal vein 2+3 olivaceous, remaining 

venation piceous. Basal membrane greyish. Apical cell 1 longer than apical cell 2, apical cell 3 or 4 longest, about 

the same size. Ulnar cells 1 and 2 about the same length, much shorter than ulnar cell 3. Hind wing hyaline, about 

11mm in length, with 5 apical cells. Veins ochraceous proximally, becoming piceous distally. Radius posterior 

mildly arched. 

Abdomen. Timbals with four ribs (Fig. 2), completely exposed, rudimentary timbal cover not covering any 

portion of timbal. Tergite 1 brownish, transverse piceous fascia on anterior and posterior margins, tergite 2 with 

piceous anterior margin between timbal cavities and piceous spot near dorsal timbal cover. Piceous mark near 

posterior margin on either side of midline and dorsolateral surfaces on tergites 3 and 4. Tergite 5 piceous only 

laterally. Tergites 6 and 7 olivaceous. Tergite 8 mainly piceous with olivaceous posterior margin. Sternites 

olivaceous except piceous sternite VII with olivaceous anterolateral margins. Sternites III and IV with a pair of 

piceous tubercles on the lateral surfaces, tubercles on sternite III larger. Tympanal cavity clearly visible.

Genitalia. Pygofer oblong, distal pygofer shoulders with pointed dorso-posterior tip reaching to base of anal 

styles (Figure 4E–H). Upper pygofer lobes short extending distally. Anal styles prominent. Median uncus lobe 

tapered ventro-medially, pronounced bifurcated opposing tips recurved medially. Aedeagus bifurcated laterally, 

extended basal plate, flattened hinge, proximally flattened theca region, cylindrical middle region with tapered 

terminus.

Measurements (MM). N = 9 males or 1 female, mean (range). Length of body: male 15.3 (14.6—17.0), female 

10.3; length of fore wing: male 21.1 (19.9—22.4), female 20.7; width of fore wing: male 6.7 (6.3—7.2), female 

6.6; length of head: male 0.9 (0.8—1.0), female 1.0; width of head including eyes: male 4.4 (4.1—4.8), female 4.4; 

width of pronotum including suprahumeral plates: male 4.8 (4.5—5.1), female 4.6; width of mesonotum: male 4.3 

(3.9—4.6), female 4.1.

Remarks. The female paratype is considerably smaller than the holotype.

Ecology and distribution. Rustia kodagura n. sp. is currently known from two locations, the type locality of 

Honey Valley and a photographic observation from Thadiyandamol both in the Kodagu District of the Indian state 

of Karnataka but the species may be distributed across the Western Ghats. Honey Valley has a mix of coffee 

plantation, semi-evergreen and evergreen vegetation types dominating the habitat (Fig. 3). Adults were abundant 

and found on trees, unlike R. minuta n. sp.. Just a few individuals typically occupied a single tree and preferred the 

tree stem for perching. Adults activity did not appear to cease due to heavy rains which indicates that R. kodagura 

n. sp. is also monsoon species. It appeared that the population was male biased at the time of sampling. We did not 

record their calls but the calls were easily heard even without special attention. As new information on this species 

is generated, it will be made available on the Cicadas of Indian website (http://www.indiancicadas.org/sp/574/

Rustia-kodagura).

Key to the species of Rustia

1 Fore wing with infuscation on all distal veins between apical cells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

1’ Fore wing with a spot of infuscation only on apex  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

2 Infuscation extending along ambient vein of fore wing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .R. marginata n. comb.

2’ Infuscation not extending along ambient vein of fore wing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

3 Abdominal tergites 6–8 dark brown or piceous  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. maculata n. comb.

3’ Abdominal tergites 6–8 with ground color or only posterior margin marked with piceous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
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4 Pygofer distal shoulder curved laterad at apex, extending to level of anal styles, radiomedial crossvein separated from bifurca-

tion of median veins 1 and 2 by more than its length, fore wing infuscation connecting across apical cells 2 and 3  . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. minuta n. sp.

4’ Pygofer distal shoulder straight, not curved, extending beyond level of anal styles, radiomedial crossvein separated from bifur-

cation of median veins 1 and 2 by less than its length, fore wing infuscation connecting across apical cells 2–5  . . R. dentivitta

5 Infuscation on fore wing radial and radiomedial crossveins and base of proximal radius anterior 2 . . . . . . . . R. kodagura n. sp.

5’ Infuscation lacking on fore wing radial and radiomedial crossveins and base of proximal radius anterior 2  . . . . . . . . . . . . . . 6 

6 Abdominal tergites with dorsolateral dark markings producing an angled longitudinal stripe of dorsalteral abdomen  R. tigrina

6’ Abdominal tergites without dorsolateral dark markings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

7 Mesonotum marked with piceous in submedian and lateral sigillae, distal shoulder of pygofer strongly curved laterally . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. apicata n. comb.

7’ Mesonotum ground color or only marked with piceous in submedian sigillae, distal shoulder of pygofer weakly curved later-

ally . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. longicauda n. comb.

MAP 1. Verlem, the type locality of Rustia minuta n. sp. in South Goa District of the Indian state of Goa and Honey Valley, the 
type locality of Rustia kodagura n. sp. in Kodagu District of the Indian state of Karnataka.

Acknowledgements

We thank Benjamin Price and Cong Wei for providing information and images of type specimens from the Natural 

History Museum, London (NHM) and Entomological Museum, Northwest A&F University respectively. We thank 

the forest departments of Goa (permit no. 2/21/GEN/WL and ET(S)/2013-14/387 dated 2013/06/20), and 

Karnataka (permit no. 227/2014-2015 dated 2015/04/16) for permitting specimen collections. We thank Ankana 

Sanyal, G. S. Girish Kumar, Nitin Ravikanthachari, and Vaishali Bhaumik for their assistance in fieldwork, 

Dipendra Nath Basu for helping in genitalia dissections and descriptions, Anuradha Joglekar for helping with the 

map and Parag Ranganekar for providing habitat photograph of Verlem (Fig. 3A). This research was partially 

supported through a USAID PEER Science Program grant (grant no. AID-OAA-A-11-00012), a Ramanujan 

Fellowship (Department of Science and Technology, Govt. of India) and an NCBS research grant to KK. 
MARATHE ET AL.442  ·  Zootaxa 4457 (3)  © 2018 Magnolia Press



Infrastructural support from the Research Collections and Museum and Field Stations Facility at NCBS, and 

Zoological Survey of India, Kolkata, is deeply appreciated.

References

Anonymous (2018) Gudabina. In: Marathe, K., Sarkar, V., Price, B.W., Roy, P. & Kunte, K. (Eds.), Cicadas of India. Vol. 1. 
Indian Foundation for Butterflies. Available from: http://www.indiancicadas.org/tx/45-Gudabina (accesses 19 January 
2018)

Boulard, M. (2008) Les cigales thaïes. Liste actualisée incluant la description de deux nouveaux genres, de sept espèces 
nouvelles et les cartes d’identité acoustique (CIA) de Chremistica siamensis Bregman et de Leptopsaltria samia (Walker). 
Ecole Pratique des Hautes Etudes, Travaux du Laboratoire Biologie et Evolution des Insectes Hemipteroidea, 18, 1–112.

Distant, W.L. (1888) Descriptions of new species of Oriental Cicadidae. Annals and Magazine of Natural History, Series 6, 2 
(10), 323–325. https://doi.org/10.1080/00222938809460932

Distant, W.L. (1897) Cicadidae from the North Chin Hills, Burma. Annals and Magazine of Natural History, Series 6, 20 (115), 
17–19. 
https://doi.org/10.1080/00222939708680596

Distant, W.L. (1906a) Rhynchota. Heteroptera-Homoptera. In: The Fauna of British India, including Ceylon and Burma. Vol. 3. 
Published under the authority of the Secretary of State for India in Council. Edited by Lt. Col. C.T. Bingham, pp. i–xiv + 
1–503.

Distant, W.L. (1906b) A synonymic catalogue of Homoptera. Part I. Cicadidae. Trustees of the British Museum, London, 207 pp.
Distant, W.L. (1906c) Undescribed Cicadidae. Annales De La Société Entomologique De Belgique, 50, 148–154.
Distant, W.L. (1912) Descriptions of some new Homoptera. Annals and Magazine of Natural History, Series 8, 10 (58), 438-446.  

https://doi.org/10.1080/00222931208693257
Distant, W.L. (1914) Homoptera, Fam. Cicadidae, Subfam. Gaeaninae. Genera Insectorum, 158, 1–38.
Duffels, J.P. & van der Laan, P.A. (1985) Catalogue of the Cicadoidea (Homoptera, Auchenorhyncha) 1956–1980. In: Series 

Entomologica. Vol. 34. Dr. W. Junk Publishers, Dordrect, pp. 1–414. 

International Commission on Zoological Nomenclature. (1999) International Code of Zoological Nomenclature. 4th Edition. 
International Trust for Zoological Nomenclature, London, 306 pp.

Latreille, P.A. (1802) Histoire naturelle, générale et particulière des crustacés et des insectes. Ouvrage faisant suite à l’histoire 
naturelle générale et particulière, composée par Leclerc de Buffon, et rédigée par C.S. Sonnini, member de plusierus 

sociétés savantes. Familles naturelles des genres. Tome Troisième. F. Dufast, Paris, 467 pp. [pp. i–xii + 13–467]
Lee, Y.J. (2014) Cicadas (Hemiptera: Cicadidae) of Laos, with the description of four new genera and two new species. Annales 

de la Société entomologique de France (N.S.): International Journal of Entomology, 50, 59–81.
Lee, Y.J. & Emery, D. (2013) New genera and species of Leptopsaltriini (Hemiptera: Cicadidae: Cicadinae) from India and 

Tibet, with the descriptions of five new subtribes. Zoosystema, 35, 525–535.  
https://doi.org/10.5252/z2013n4a6

Lei, Z. (1996) A new species and a new record of the genus Gudaba from China (Homoptera: Cicadidae). Acta Zootaxonomica 
Sinica, 21, 210–213.

Metcalf, Z.P. (1963) General catalogue of the Homoptera, Fascicle VIII. Cicadoidea. Part 1. Cicadidae. Section I. Tibiceninae. 
North Carolina State College Contribution, 1502, i–vii + 1–585.

Moulds, M.S. (2005) An appraisal of the higher classification of cicadas (Hemiptera: Cicadoidea) with special reference to the 
Australian fauna. Records of the Australian Museum, 57, 375–446.  
https://doi.org/10.3853/j.0067-1975.57.2005.1447

Moulds, M.S. (2012) A review of the genera of Australian cicadas (Hemiptera: Cicadoidea). Zootaxa, 3287, 1–262.
Moulton, J.C. (1923) Cicadas of Malaysia. Journal of the Federated Malay States Museums, 11, 69–182.
Price, B.W., Allan, E.L., Marathe, K., Sarkar, V., Simon, C. & Kunte, K. (2016) The cicadas (Hemiptera: Cicadidae) of India, 

Bangladesh, Bhutan, Myanmar, Nepal and Sri Lanka: an annotated provisionasl catalogue, regional checklist and 
bibliography. Biodiversity Data Journal, 4 (e8051), 1–156.  
https://doi.org/10.3897/BDJ.4.e8051

Sanborn, A.F. (2013) Catalogue of the Cicadoidea (Hemiptera: Cicadoidea). With contributions to the bibliography by Martin 

H. Villet. Elsevier/Academic Press, San Diego, 1001 pp.
Sanborn, A.F. (2015) The cicadas (Hemiptera: Cicadidae) of Nepal with new records and a checklist of Himalayan cicadas. In:

Hartmann, M. & Wiepert, J. (Eds.), Biodiversität und Naturausstattung im Himalaya – Biodiversity and Natural Heritage 
of the Himalaya. Vol. V. Verein der Freunde und Förderer des Naturkundemuseums Erfurt e. V., Erfurt, pp. 211–226.

Schneider, C.A., Rasband, W.S. & Eliceiri, K.W. (2012) NIH Image to ImageJ: 25 years of image analysis. Nature Methods, 9, 
671–675. 
https://doi.org/10.1038/nmeth.2089

Stål, C. (1866a) Hemiptera Homoptera Latr. Hemiptera Africana, 4, 1–276, pl. 1.
Stål, C. (1866b) Analecta Hemipterologica. Berliner Entomologischer Zeitschrift, 10, 381–394.
 Zootaxa 4457 (3)  © 2018 Magnolia Press  ·  443A REVISION OF THE GENUS RUSTIA


	Abstract
	Introduction
	Material and methods
	SYSTEMATICS
	Family Cicadidae Latreille, 1802
	Subfamily Cicadinae Latreille, 1802
	Tribe Leptopsaltriini Moulton, 1923
	Subtribe Gudabina Lee, 2013
	Rustia Stål, 1866a
	Rustia minuta n. sp.
	Rustia kodagura n. sp.
	Key to the species of Rustia
	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


