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Auritibicen, i.e., L.   atrofasciatus (Kirkaldy, 1909), L.  bi-
hamatus ( Motschulsky, 1861), L.  chujoi (Esaki, 1935), 
L. esakii (Kato, 1958), L. fl ammatus (Distant, 1892), L. 
fl avomarginatus   (Hayashi, 1977),   L. intermedius   (Mori, 
1931), L. jai (Ouchi, 1938), L. japonicus (Kato, 1925), L. 
  kyushyuensis (Kato, 1926), L. leechi (Distant, 1890), L. 
pekinensis (Haupt, 1924), L. slocumi (Chen, 1943) and L. 
tsaopaonensis (Chen, 1943). Moulds (in Hill et al., 2015) 
created a new genus Subsolanus for the Asian species of 
Lyristes, which is now a junior synonym of Auritibicen 
Lee, 2015 (Sanborn, 2015).

Gomez-Menor (1961) erected the tribe Lyristini   to ac-
commodate the genus    Lyristes. However, Boulard (1979) 
and Hayashi (1987) include the Lyristini as part of the tribe 
Cryptotympanini, a concept also maintained by Boulard 
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Abstract. We review the cicada genus Auritibicen Lee, 2015 based on the description of ten new species  : A. aethus sp. n., A. 
daoxianensis sp. n., A. pallidus sp. n., A. rotundus sp. n., A. curvatus sp. n., A. purus sp. n., A. parvus sp. n., A. gracilis sp. n., A. 
septatus sp. n. and A. lijiangensis sp. n. Auritibicen shikokuanus (Kato, 1959) is confi rmed to be a synonym of Auritibicen kyu-
shyuensis (Kato, 1926). Diagnoses and descriptions, along with illustrations of the structure of male genitalia, are provided for all 
 Auritibicen species. The systematics of Auritibicen is elucidated using both morphological and molecular characterization. Thirty-
fi ve morphological characters of the 24 species of Auritibicen and one outgroup taxon, Chremistica ochracea (Walker, 1850), were 
scored. Morphological phylogenetic analyses reveal the relationships among related species of Auritibicen, which are supported 
by a number of morphological characters. The mitochondrial gene fragments of Cytochrome Oxidase I (COI) of 11 species of Au-
ritibicen and two outgroup Lyristes species were analyzed and yielded identical robust phylogenetic trees. The phylogram based 
on a Bayesian analysis of both morphological and molecular data is similar to the ML/BI topologies based only on the molecular 
data. The molecular phylogenetic analysis indicates that species of Auritibicen are structured phylogeographically, with related 
species clustered into three lineages. The divergence time estimated based on molecular data indicates that the divergence of 
Auritibicen from Lyristes occurred during the Miocene, and the most recent common ancestor (tMRCA) of Auritibicen evolved 
during the Pliocene. However, the time when the main divergence events of species of Auritibicen occurred was the Pleistocene. 
From the combination of the phylogeny and updated geographical distributions, we infer that the center of distribution of Auritibi-
cen could be Southwest China (e.g., Sichuan and Yunnan Provinces), from where species of this genus spreaded northeastwards 
to Shaanxi, Hubei and other provinces along the Qinling and Daba Mountains, then further northeastwards to Hebei Province in 
China and also to Far East Russia, the Korean Penisula, and Japan.
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  INTRODUCTION

   The genera   Tibicen Latreille, 1825 and   Tibicina Ko-
lenati, 1857 in the family Cicadidae differ not only in their 
spelling, but are distantly related, thereby causing many 
diffi culties and chaos in cicada systematics. A third name, 
Lyristes, was   created by Horváth in 1926, with Cicada 
plebeja Scopoli, 1763 as the type species, to replace the 
former, but was not universally adopted (Boulard & Puis-
sant, 2014; Marshall & Hill, 2014; Sanborn, 2014). Bou-
lard (1988a, b, 1998) convincingly argues that Lyristes is 
not an objective junior synonym of Tibicen, because the 
latter does not share Cicada plebeja as its type species, as 
was widely proclaimed. Lee (2008) follows Boulard and 
retains Lyristes over Tibicen.   Lee (2015) transfers 14 East 
  Asian species from Lyristes to a newly established genus, 
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n., A. parvus sp. n., A. gracilis sp. n., A. septatus sp. n. 
and A. lijiangensis sp. n. The systematics of Auritibicen 
is elucidated based on both morphological characterization 
and molecular data, and the divergence time of Auritibi-
cen was estimated based on a mitochondrial gene fragment 
of Cytochrome Oxidase I (COI) of related species. Based 
on the results of the phylogenetic analyses, we discuss the 
evolution and phylogeography of species of Auritibicen. 
These results are needed for future research on the phylo-
genetics, biogeography and evolution of taxa in the tribe 
Cryptotympanini.

MATERIALS AND METHODS
  Specimens examined and terminology

  A total of 24 species of Auritibicen were included in the mor-
phological study and morphological phylogenetic analysis (  see 
detailed taxa list in Table 1).  Chremistica ochracea (Walker, 
1850) (Cicadinae: Cryptotympanini: Cryptotympanina) was se-
lected as the outgroup. In addition, we sampled the mitochondrial 
gene fragment of Cytochrome Oxidase I (COI) of 11 species of 
Auritibicen and two outgroup species of Lyristes for the molecu-
lar phylogenetic analysis (see detailed taxa list in Table 2). 

Specimens examined in this study are deposited in the follow-
ing institutions: Entomological Museum, Northwest A&F Uni-
versity, Yangling, China (  NWAFU); The Natural History Muse-
um, London, UK (BMNH); Entomological Laboratory, Kyushu 
University, Fukuoka, Japan (ELKU); Institut Royal des Sciences 
Naturelles de Belgique, Bruxelles, Belgique (ISNB); Muséum 
National d’Histoire Naturelle, Paris, France (MNHN); Museum 
für Tierkunde, Senckenberg Naturhistorische Sammlung, Dres-
den, Germany (SNSD); Museum für Naturkunde, Humboldt-Uni-
versität zu Berlin, Germany (MFNB); Museum Malang Tempo 
Doeloe (Indonesia) (MTD); National Museum of Nature and 
Science, Tsukuba, Japan (NSMT); Zoological Institute, Russian 
Academy of Sciences, Saint Petersburg (ZIN), Moravian Mu-

(1996a, b). Chou et al. (1997) also follow this broader 
tribal concept, but erroneously retain the name Lyristini to 
accommodate Chinese species of Lyristes (now belonging 
to the genus Auritibicen). Puissant et al. (2015) clearly dis-
tinguish the genera Tibicen, Tibicina and Lyristes and place 
Lyristes in the subtribe Cryptotympanina of the Crypto-
tympanini. Lee (2015) also puts Auritibicen in Cryptotym-
panini.

Recently, there have been some taxonomic and phyloge-
netic studies on the genus Auritibicen and its allies (Lyristes 
and Tibicen).   Wang et al. (2015) redress the two species of 
Lyristes described by Schmidt, and synonymize Lyristes 
wui Schmidt, 1932 and Lyristes altaiensis Schmidt, 1932 
to Salvazana mirabilis Distant, 1913 and Neotibicen resh 
(Haldeman, 1852), respectively. Hill et al. (2015) investi-
gate the molecular phylogenetics, diversifi cation and sys-
tematics of Tibicen and related taxa, and describe three new 
genera (Neotibicen Hill & Moulds, 2015, Hadoa Moulds, 
2015 and Subsolanus Moulds, 2015).  Sanborn (2015) 
treats Subsolanus as a junior synonym of Auritibicen and 
reassigns six species from Tibicen to other genera. Sota et 
al. (2016) investigate the phylogenetic relationships and 
divergence times within the genus Auritibicen based on 
eight species. Later, Lee (2017) resurrects A. shikokuanus 
(Kato, 1959) and treats A. ishiharai (Kato, 1959) from 
Honshu as a junior synonym of A. shikokuanus. Although 
many problems have been solved successfully in the genus 
Auritibicen and its allies, the taxonomy, biodiversity and 
phylogeny of Auritibicen are far from clear.

In the present paper, we review the genus Auritibicen 
based on widely collected material, including ten new spe-
cies: A. aethus sp. n., A. daoxianensis sp. n., A. pallidus 
sp. n., A. rotundus sp. n., A. curvatus sp. n., A. purus sp. 

 Table 1. Data matrix of the species of Auritibicen used in the morphological phylogenetic analysis.

00000 00000 11111 11111 22222 22222 33333
01234 56789 01234 56789 01234 56789 01234

Chremistica ochracea 02015 10111 02201 10000 21100 21000 00210
Auritibicen atrofasciatus 01015 00000 10021 11110 10101 11013 10021
Auritibicen bihamatus 10002 01011 00041 00010 01112 02101 02101
Auritibicen chujoi 11005 01000 01141 10000 01101 21003 10200
Auritibicen esakii 10002 10010 00041 01011 00112 21112 10201
Auritibicen fl ammatus 20003 00110 10041 10000 11010 21003 10210
Auritibicen fl avomarginatus 10105 01000 00121 10000 00100 21103 00000
Auritibicen intermedius 10005 01010 00131 10001 00112 21001 00201
Auritibicen  jai 21003 01010 01011 00011 10110 21112 10000
Auritibicen japonicus 11104 01110 00041 00000 10001 21112 00000
Auritibicen kyushyuensis 21001 10110 12131 00000 00001 21002 11201
Auritibicen  leechi 20000 01010 02021 00110 10100 20111 11000
Auritibicen pekinensis 11100 00111 00021 01000 00101 20012 10101
Auritibicen slocumi 11000 00110 00031 01001 10101 21102 02101
Auritibicen  tsaopaonensis 11112 00000 02050 01111 11001 20103 10021
Auritibicen aethus sp. n. 20004 01010 00041 00010 00111 02111 12000
Auritibicen daoxianensis sp. n. 20001 00000 02011 00001 10111 20101 12121
Auritibicen pallidus sp. n. 10012 00001 00011 11100 10001 20100 00020
 Auritibicen rotundus sp. n. 20000 01100 11011 10010 10002 21002 10200
Auritibicen gracilis sp. n. 10001 11000 01011 10100 10101 11011 00001
Auritibicen septatus sp. n. 20001 00000 02111 10001 20100 01100 10021
Auritibicen  lijiangensis sp n. 10001 01010 00011 10001 10001 21002 00010
 Auritibicen curvatus sp. n. 20015 01010 00141 00001 00100 01101 01001
  Auritibicen purus sp. n. 11115 10101 01101 10010 10101 11110 10121
  Auritibicen parvus sp. n. 02115 00001 01011 01001 10100 20110 01121
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seum, Brno (MZM); Tokyo University of Agriculture, Atsugi, 
Japan (TUA); The University Museum, University of Tokyo, 
Tokyo, Japan (UMUT). 

The types of A. aethus sp. n., A. daoxianensis sp. n., A. pallidus 
sp. n., A. rotundus sp. n., A. curvatus sp. n., A. purus sp. n. and A. 
parvus sp. n. are deposited in NWAFU; those of A. gracilis sp.  n. 
in SNSD, of A. septatus sp. n. in MNHN and A. lijiangensis sp. n. 
in TUA.

Terminology for morphological features follows that of Moulds 
(2005, 2012).

Morphological investigation
External morphology was observed using an Olympus SZX10 

stereomicroscope (Olympus Corporation, Tokyo, Japan), and 
photographed using a Nikon Coolpix P100 digital camera (Nikon 
Corporation, Indonesia). Male genitalia were observed and photo-
graphed using a Scientific Digital micrography system equipped 
with an Auto-montage imaging system and a highly sensitive 
QIMAGING Retiga 4000R digital camera (CCD) (QImaging, 
Surrey, BC, Canada), and were drawn using Adobe Illustra-
tor CS6.0. Photographs were modifi ed using Ad  obe Photoshop 
CS3.0. All measurements are in millimeters.

Selection of morphological characters
In the present study, we examined male specimens of all the 

24 species of Auritibicen and the females of the nine species that 
were available. Based on our survey, 35 morphological characters 
of adult morphology were included in the analysis. All characters 
were treated as unordered and of equal weight.

Body size
0. Body size of male. (0) small, body < 31.0 mm in length; (1) 

median, body between 32.0–37.0 mm in length; (2) large, body > 
38.0 mm in length.

Head
1. Yellowish spot between lateral ocellus and corresponding 

eye: (0) small; (1) large; (2) absent.
2. Length of rostrum: (0) just reaching posterior margin of mid 

coxa; (1) reaching mid trochanter; (2) reaching hind coxa.

Thorax
3. Central longitudinal fascia on pronotum: (0) present; (1) 

absent.
4. Markings on pronotal collar: (0) a spot on median part and a 

pair of spots on margins of pronotal collar; (1) a pair of spots on 
margins of pronotal collar; (2) a spot on each posterolateral area; 
(3) a pair of spots on posterolateral area; (4) a pair of spots on 
median part; (5) without markings.

5. Poster margin of pronotal collar: (0)  heterochromous, usu-
ally dark coloured; (1) concolorous.

6.   Colouration of inner area and pronotal collar: (0) concolor-
ous; (1) heterochromous. 

7. Length of median part of pronotal collar: (0) less than one 
third as long as inner area of pronotum; (1) at least one third as 
long as inner area of pronotum.

8. Pair of large yellow tongue-shaped markings on lateral sig-
illa of mesonotum: (0) present; (1) absent.

9. Longitudinal fasciae along lateral margins of mesonotum: 
(0) present; (1) absent.

Table 2. List of species used in the molecular analysis in this study and GenBank accession numbers of COI sequences.

Taxa Sample collected Date GenBank acc. 
numbers

Lyristes plebejus (Scopoli, 1763) Cuges Les Pins, France July 9, 2007 KR674238
L. gemellus (Boulard, 1988) Island Ikaria, Pezi, Mt Melissa, Greece July 14, 2011 KR674232
Auritibicen atrofasciatus * Linzhi, Tibet, China July, 2005 LC099991
A. atrofasciatus-1 Mt. Zhougong, Ya’an, Sichuan, China July 7, 2009 KY782334
A. bihamatus * Karuizawa, Gunma, Honshu, Japan Aug. 26, 2007 LC099999
A. bihamatus-1 * Mt. Hachibuse, Hyogo, Honshu, Japan Aug. 4, 2012 LC099980
A. bihamatus-2 * Mt. Hachibuse, Hyogo, Honshu, Japan July 27, 2003 LC099988
A. bihamatus-3 * Memuro, Hokkaido, Japan Aug. 18, 2007 LC099993
A. bihamatus-4 * Kumakogen, Ehime, Shikoku, Japan Aug. 9, 2008 LC099994
A. chujoi * Lishan, Taiwan, China July 23, 2010 LC099987
A. chujoi-1 * Lishan, Taiwan, China July 23, 2010 LC099990
A. curvatus sp. n. Mts. Qinling, Shaanxi, China July, 2010 KY782336
A. curvatus sp. n.-1 Mt. Huashan, Weinan, Shaanxi, China July 29, 2014 KY782337
A. esakii * Yakushima I., Kyushu, Japan July 27, 2012 LC099983
A. esakii-1 * Yakushima I., Kyushu, Japan July 25, 2012 LC099997
  A. fl ammatus * Kumakogen, Ehime, Shikoku, Japan Aug. 13, 2011 LC099982
A. fl ammatus-1 * Mt. Kongo, Osaka, Honshu, Japan Aug. 14, 2013 LC099989
A. intermedius * Mt. Godaesan, Yeoncheon-gun, Gyeonggi-do, Korea Aug. 15, 2003 LC099992
 A. japonicus * Nobusawa, Nagano, Honshu, Japan Aug. 25, 2007 LC100000
A. japonicus-1 * Mt. Rokko, Hyogo, Honshu, Japan Aug. 12, 2012 LC099981
A. japonicus-2 * Memuro, Hokkaido, Japan Aug. 18, 2007 LC099995
A. japonicus-3 * Mt. Sefuri, Fukuoka, Kyushu, Japan Aug. 7, 2013 LC099996
A.   kyushyuensis * Makinoto-toge, Kokonoe, Ohita, Kyushu, Japan July 20, 2013 LC099984
A. kyushyuensis-1 * Kumakogen, Ehime, Shikoku, Japan Aug. 13, 2011 LC099985
A. kyushyuensis-2 * Kumakogen, Ehime, Shikoku, Japan Aug. 13, 2011 LC099998
A. kyushyuensis-3 * Kitahiroshima, Hiroshima, Honshu, Japan Aug. 7, 2013 LC099986
A. parvus sp. n. Mt. Lu Shan, Xichang, Sichuan, China Aug. 12, 2014 KY782339
A. purus sp. n. Mt. Yulong, Lijiang, Yunnan, China Aug. 10, 1962 KY782338
* Sequences of A. atrofasciatus from Tibet, A. bihamatus, A. chujoi, A. esakii, A. fl ammatus, A. intermedius, A. japonicus and A. kyushyu-
ensis were downloaded from the GenBank.
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10. Colouration of posterior angles of cruciform elevation: (0) 
yellow; (1) black.

11. Length of posterior angles of cruciform elevation: (0) short-
er than anterior angles; (1) equal to anterior angles (2) slightly 
longer than   anterior angles.

12. Black spot on the median of cruciform elevation: (0) large, 
at least  half of the area of cruciform elevation; (1) small, lesser 
than half of the area of cruciform elevation; (2) absent.
Wings

13. Infuscation on crossveins of fore wing: (0) absent; (1) on r 
and r-m crossveins; (2)  on r, r-m, m and m-cu crossveins; (3) on r, 
r-m crossveins, base of apical cell 3, m and m-cu crossveins; (4) 
on r, r-m crossveins, base of apical cell 3, base of apical cell 4, m 
and m-cu crossveins; (5) zigzag infuscated band coincides with 
bases of apical cells, only broken at base of apical cell 6.

14. A marginal series of  fuscous spots near apices of longitudi-
nal veins to apical cells: (0) present; (1) absent.

15. Black markings in basal cell of fore wing: (0) present; (1) 
absent.

16.    Length of base of ulnar cell 2: (0) shorter than the length 
of base of ulnar cell 3; (1) as long as the length of base of ulnar 
cell 3. 

17. Length of base of apical cell 1 in fore wing: (0) as long as 
or longer than  the length of base of apical cell 2; (1) shorter than 
the length of base of apical cell 2.

18. Base of apical cell 4 in fore wing: (0) very long, twice 
length of   r-m vein; (1) shorter than twice length of r-m vein.

Abdomen
19. Lateral length of tergite 4: (0) shorter than median length; 

(1) about equal to median length.
20. Colouration of timbal covers: (0) all black or with thin yel-

low lateral margins; (1) black with broad yellow lateral margin; 
(2) yellow or green.

21. Longitudinal series of white pollinosity spots sublaterally 
on abdomen: (0) present; (1) absent.

Only some individuals of Auritibicen fl ammatus from Mt. Qin-
gling have a series of white pollinosity spots sublaterally on ab-
domen while others lack these spots. Thus A. fl ammatus is scored 
as lacking pollinosity spots.

22. Length of   tergite 8: (0) as long as   or shorter than tergites 6 
and 7 combined; (1)   distinctly longer than tergites 6 and 7 com-
bined.

23. Length of            sternite VIII: (0) as long as  or longer than  sternite 
VII; (1)    shorter than sternite VII.

24. Colouration of sternites: (0) yellow or  ochraceous; (1) 
black basally and  ochraceous or red distally; (2) black mostly or 
just with thin yellow posterior margins.

25. Situation of overlap of the inner margins of male   opercula: 
(0) separated; (1) inner margins contiguous but not overlapping; 
(2) inner margins overlapping.

26. Shape of male opercula: (0) angulated apically; (1) rounded 
apically; (2) truncated apically.

27. Length of male opercula: (0) not extending beyond poste-
rior margins of abdominal sternite II; (1) extending beyond pos-
terior margins of abdominal sternite II.

28. Colouration of male opercula: (0) mostly yellow or green; 
(1)   mostly ochraceous.

Male genitalia
29. Colouration of uncal lobe: (0) mostly yellow; (1) mostly 

black; (2) mostly ochraceous; (3) heterochromous.
30. Shape of uncal lobe in ventral view: (0) rounded apically; 

(1)   truncated apically.

31. Colouration of basal lobes of pygofer: (0) concolorous 
(yellow); (1) heterochromous (yellow, with apex fuscous); (2) 
heterochromous (yellow, with apex black).

32. Shape of basal lobes in ventral view:   (0)   erect; (1) curved 
outwardly; (2) curved inwardly.

33. Dorsal beak in lateral view: (0) lower than distal shoulders; 
(1) higher than distal shoulders; (2) undeveloped.

34. Shape of dorsal beak in lateral view: (0) pointed apically; 
(1) rounded apically.

Morphological phylogenetic analysis
The phylogenetic analysis was conducted using TNT 1.1 (Tree 

Analysis using New Technology; Goloboff et al., 2003, 2008) and 
the size of the dataset was suffi cient for traditional searches with 
1,000 replications. The branch support values were calculated 
with the function implemented in TNT (tree bisection and recon-
nection, TBR, from existing trees). Bootstrap replicates (Felsen-
stein, 1985) were used to assess support for the nodes with 1,000 
replicates and 50% as the cut off value. Character states were 
mapped on the most parsimonious tree (MPT) using WinClada 
1.0 (Nixon, 2002). The illustrated cladograms were edited using 
Adobe illustrator CS6.0.

Molecular data
DNA was extracted from leg muscles using Biospin Insect 

Genomic DNA Extraction Kit (Bioer Technology Co., Ltd, Hang-
zhou, China). The Cytochrome Oxidase I (COI) was amplifi ed 
using the previously reported oligonucleotide primers (Simon et 
al., 1994; Sota et al., 2016). All polymerase chain reactions (PCR) 
were performed in 25 μl reaction volumes with the following cy-
cling protocol: an initial denaturation step of 3 min at 94°C, fol-
lowed by 20–60 s at 94°C, 35 cycles of 1 min at 49–52°C, 1 min 
at 72°C, ending with 7 min incubation at 72°C. The PCR prod-
ucts were inspected using 1% agarose gel electrophoresis with 
ethidium-bromide staining. Sequencing was carried out using the 
same primers as used for amplifi cation on both strands by Sangon 
Biotech (Shanghai) Co., Ltd. In total, the COI gene fragment of 
11 species of Auritibicen and two outgroup species of Lyristes 
were sampled (see detailed taxa list in Table 2). Pairwise cor-
rected genetic distances (K2P) of the COI gene for related spe-
cies were calculated using MEGA version 6.05 (Tamura et al., 
2013). New sequences were submitted to GenBank (Accession 
Nos: KY782334, KY782336–KY782339).

ML analysis for molecular phylogeny
ML analysis was conducted using RaxmlGUI 1.3 (Silvestro & 

Michalak, 2012) and the appropriate models. The COI sequence 
was partitioned according to the three codon positions. We ap-
plied the substitution model GTR + G (general time reversible 
model with gamma distribution for rate heterogeneity) for each 
partition. We carried out RAPID ML analyses with 1,000 boot-
strapping analysis to obtain ML trees and bootstrap percentages 
of nodes for COI.

Bayesian analysis for molecular phylogeny
Separate analyses of DNA sequences and the concatenated 

dataset of both morphology and DNA were conducted using 
MrBayes  3.1.2 (Ronquist & Huelsenbeck, 2003). The mixed-
model Bayesian analysis was run for 5 million generations, with 
model parameters unlinked and estimated independently across 
partitions. Two independent runs were performed, each with four 
chains (three heated and one cold), with uninformative priors and 
trees sampled at intervals of 100 generations. To determine sta-
tionarity, log-likelihood scores were plotted across generations 
and standard deviation of split frequencies between the two in-
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dependent runs were examined for convergence. Of the 50,000 
trees sampled in each run, the first 25% of trees were discarded 
as burn-in, and the remaining trees were used to construct a 50% 
majority rule consensus tree. Posterior probability values (PP) are 
used as node support values. All tree topologies are displayed in 
Figtree 1.4 and rooted using outgroups.

Estimates of divergence dates

Estimates of the times of divergence were obtained using 
BEAST 1.8.0 (Drummond et al., 2012), the strict clock model and 
a speciation Yule process. We used a data set of 28 specimens (in-
cluding two outgroup taxa) that contained COI gene sequences. 
Subs  titution model (GTR + G) was the same as in the ML analy-
sis. The clock rate of COI was set to 0.0177 (Papadopoulou et al., 
2010). Default settings were used for other parameters and priors. 
Chains were run for 10 million generations, with sampling every 
1000 generations. Tracer 1.6.0 was used to verify the posterior 
distribution and to ensure the effective size of samples (ESSs) 
> 200 from the Markov Chain Monte Carlo (MCMC) output. 
TreeAnnotator in the BEAST package was used to summarize 
tree data with “mean height” and discarded the fi rst 25% of trees 
as the “burn-in” period. The results are visualized in FigTree.

RESULTS
Taxonomy
Family Cicadida e Latreille, 1802
Subfamily Cicadinae Latreille, 1802
Tribe Cryptoty mpanini Handlirsch, 1925
Genus Auritibi  cen Lee, 2015
Auritibicen Lee, 2015: 241.
Type spe  cies. Tibicen intermedius Mori, 1931.

Diagnosis. Medium t  o large cicadas with robust bodies, 
black colouration with pale yellow to orange markings. 
Head including eyes slightly wider than base of mesono-
tum; distance between lateral ocellus and corresponding 
eye more than twice the distance between lateral ocelli. 
Pronotum distinctly longer than head, with lateral margin 
ampliated, not dentate; mesonotum black and/or castane-
ous, usually with central yellowish W-shaped marking. 
Male abdomen distinctly longer than head and thorax com-
bined; epipleurites refl exed to ventral surface; abdominal 
segment II wider than head including eyes. Timbal covers 

Fig. 1. Auritibicen atrofasciatus (male). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – male pygofer, ventral 
view; D – male pygofer, lateral view.
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present, very slightly domed, completely covering timbal. 
Inner margins of male opercula separate, contiguous or 
overlapping. Wings hyaline, fore wing with 8 apical cells; 
ulnar cell 3 angled to radial cell; basal cell broad, tend-
ing to be rounded; vein CuA weakly bowed so that cubital 
cell no larger than medial cell; veins M and CuA widely 
separated in basal cell. Hind wings with 6 apical cells; no 
infuscation on ambient vein; width of 1st cubital cell at dis-
tal end greater than 2nd cubital cell; 2nd cubital cell width at 
distal end less than 1st anal cell; veins RP and M fused ba-
sally. Pygofer barrel-shaped in ventral view; distal shoul-
ders broad, rounded; basal lobes moderately developed, 
tight against pygofer margin in lateral view and apically 
rounded; upper pygofer lobes absent; dorsal beak present. 
Uncus large, about one-third the length of pygofer or more. 
Uncal lobes fused into one, not bifurcate, rounded or trun-
cate apically; apical half curved inwardly in lateral view. 

Key to the species of Auritibicen (males)
1 Inner margins of male opercula seperate .............................. 2
– Inner margins of male opercula contiguous or overlapping . 5
2 Mesonotum with a pair of large tongue-shaped markings on 

lateral sigillae ............................................... A. septatus sp. n.
– Mesonotum without markings on lateral sigillae ................. 3

3 Male opercula rounded apically .............................A. slocumi
– Male opercula truncated apically .......................................... 4
4 Male opercula extending beyond anterior margin of abdomi-

nal sternite V ...................................................A. aethus sp. n.
– Male opercula extending beyond anterior margin of abdomi-

nal sternite IV .................................................... A. bihamatus
5 Inner margins of male opercula contiguous .......................... 6
– Inner margins of male opercula overlapping ........................ 8
6 Fore wing without infuscation ......................... A. purus sp. n.
– Fore wing with infuscation ................................................... 7
7 Lateral length of tergite 4 about equal to median length ........

 .....................................................................A. curvatus sp. n.
– Lateral length of tergite 4 shorter than median length ............

 ...................................................................... A. gracilis sp. n.
8 Male opercula comparatively long, extending beyond poste-

rior margin of abdominal sternite II ...................................... 9
– Male opercula comparatively short, not extending to poste-

rior margin of abdominal sternite II .................................... 18
9 Length of base of apical cell 1 shorter than that of apical cell 

2 .......................................................................................... 10
– Length of base of apical cell 1 as long as or longer than that 

of apical cell 2 ..................................................................... 13
10 Length of base of ulnar cell 2 as long as the length of base of 

ulnar cell 3 ......................................................................A. jai
– Length of base of ulnar cell 2 shorter than the length of base 

of ulnar cell 3 .......................................................................11

Fig. 2. Auritibicen bihamatus (male). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – male pygofer, ventral view; 
D – male pygofer, lateral view.
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11 Pronotum without central longitudinal fascia .........................
 ......................................................................A. pallidus sp. n.

– Pronotum with central longitudinal fascia .......................... 12
12 Male opercula reaching posterior margin of abdominal ster-

nite VI ...................................................A. daoxianensis sp. n.
– Male opercula reaching posterior margin of abdominal ster-

nite V......................................................................... A. leechi
13 Rostrum just reaching mid coxa ......................................... 14
– Rostrum reaching mid trochanter ....................................... 17
14 Length of median part of pronotal collar less than one third as 

long as inner area of pronotum ........................................... 15
–  Length of median part of pronotal collar at least one third as 

long as inner area of pronotum ........................................... 16
15 Dorsal beak in lateral view pointed apically ............A. chujoi
– Dorsal beak in lateral view rounded apically ............A. esakii
16 Basal lobes erect in ventral view ........................ A. japonicus
– Basal lobes curved inwardly in ventral view . A. kyushyuensis
17 Inner area of pr  onotum yellow ........................A.parvus sp. n.
 Inner area of pronotum reddish brown ..... A. fl avomarginatus
18 Fore wing with infuscation only on r and r-m crossveins .. 19
 Fore wing with infuscations other than those on r and r-m 

crossveins ............................................................................ 20
19 Mesonotum without markings on lateral sigillae ...................

 ................................................................A. lijiangensis sp. n.
– Mesonotum with a pair of large tongue-shaped markings on 

lateral sigillae .............................................. A. rotundus sp. n.

20 Wings richly tinged with yellow ........................ A. pekinensis
– Wings slightly tinged .......................................................... 21
21 Dorsal beak higher than distal shoulders in lateral view ........

 ............................................................................A. fl ammatus
– Dorsal beak lower than distal shoulders in lateral view ..... 22
22 Male opercula angulated apically ................ A. tsaopaonensis
– Male opercula rounded apically ......................................... 23
23 Inner area and pronotal collar of pronotum concolourous; 

postclypeus scarcely prominent anteriad ....... A. atrofasciatus
– Inner area and pronotal collar of pronotum heterochromous; 

postclypeus prominent anteriad ....................... A. intermedius

Auritibicen atrofasciatus (Kirkaldy, 1909) 
Cicada sinensis Distant, 1890: 90 (nec Gmelin, 1789).
Tibicen sinensis: Kato, 1931: 65.
Lyristes sinensis: Schmidt, 1932: 119.
Talainga sinensis: Jacobi, 1944: 9.
Cicada atrofasciata Kirkaldy, 1909: 391 nom. nov. pro Cicada 

sinensis Distant, 1890.
Tibicen atrofasciatus: Metcalf, 1963: 240.
Lyristes atrofasciatus: Hua, 2000: 62.
Auritibicen atrofasciatus: Lee, 2015: 241.
Subsolanus atrofasciatus: Hill et al., 2015: 229.

Material examined. 1♂ (BMNH), Type (in a red circle), Chian 
Kou Ho, 1700 ft, July (Leech); 1♂ (NWAFU), China: Bazhou 
District, Sichuan Province, 2400 m, 15.viii.1984; 1♂ (MNHN): 

Fig. 3. Auritibicen bihamatus (female). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – female terminalia, lateral 
view; D – female terminalia, ventral view.
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Ta-tsien-Loû, Chasseurs Thibétains, 1896, Museum Paris; 4♂, 
1♀ (SNSD), China: Szetschwan, Omisien, Exp. Stötzner, 1923 
3, A. Jacobi leg., Cicada sinensis Dist. det. Haupt; 1♂ (MFNB), 
China: Omi-shan, Westchina, Kricheldorff S., Cicada sinensis 
Dist.; 1♂(NWAFU), China: Mt. Zhougong, Ya’an City, Sichuan 
Province, 650 m, 27.vii.2009, Huo Weixin leg.

Measurements. (2♂). Body length: 28.6–30.3; fore 
wing length: 34.5–36.9; fore wing width: 12.0–12.5; width 
of head including eyes: 10.3–11.1; pronotum width (in-
cluding pronotal collar): 10.8–11.3; mesonotum width: 
8.0–8.2; expanse of fore wings:  75.4–80.5.

Description of male. Head (Fig. 1A, B). Black, with a 
pair of yellowish rectangular spots on posterolateral angles 
of vertex. Eyes fuscous; ocelli red. Supra-antennal plates 
yellow. Postclypeus moderately swollen and ochraceous. 
Transverse grooves black with yellow hairs. Lora black 
with yellow margins. Rostrum yellow with apical part 
black, just reaching mid coxae.

Thorax (Fig. 1A). Inner area of pronotum green, with 
pairs of small irregular black spots. Anterior margin of 
inner area yellow. Pronotal collar yellow to green, with 
a large brown spot on each posterolateral area. Posterior 
margin of pronotal collar black. Mesonotum black, with 
the following yellow markings: a broad, continuous W-
shaped marking in front of cruciform elevation; a pair of 
large tongue-shaped markings on lateral sigilla; longitudi-
nal fasciae along lateral margins. Cruciform elevation yel-
low with a large black spot medially.

Wings (Fig. 1A). Hyaline. Fore wing with distinct in-
fuscation on r, r-m crossveins, m and m-cu crossveins and 
those along the latter t wo much weaker; base of ulnar cell 2 
as long as base of ulnar cell 3; base of apical cell 1 shorter 
than base of apical cell 2. Hind wing without infuscation. 
Basal half of wing veins yellow.

Abdomen (Fig. 1A, B). Cylindrical. Tergites black, with 
longitudinal series of white pollinos ity spots sublaterally 

Fig. 4. Auritibicen chujoi (male). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – male pygofer, ventral view; 
D – male pygofer, lateral view.
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on each tergite; lateral length of tergit e 4 shorter than me-
dian length; tergite 8 as long as tergites 6 and 7 combined. 
Abdominal sternites black basally and red distally; epi-
pleurites black with yellow posterior margins;   sternite VIII 
longer than VII. Timbal covers black with yellow lateral 
margins. Opercula yellow, in most cases with inner mar-
gins overlapping, rounded apically, and not extending be-
yond posterior margin of abdominal sternite II.

Male genitalia (Figs 1C, D, 37A, 38A). Pygofer barrel-
shaped. Basal lobes of pygofer yellow and erect in ventral 
view. Uncal lobe ochraceous to black and truncated api-
cally.

Female. Unknown.
Distribution. China (Sichuan, Yunnan, Fujian, Tibet).
Remarks. This species is similar to A. chujoi in length 

of opercula and markings on mesonotum, but can be dis-
tinguished by its smaller body size, colour of pronotum and 
white pollinosity spots sublaterally on each tergite. Inner 
margins of the male opercula of A. atrofasciatus overlap 
in most cases, but in some individuals are just contiguous.

Auritibicen bihamatus (Motschulsky, 1861)
Cicada bihamata Motschulsky, 1861: 24.
Lyristes bihamata: Schmidt, 1932: 122.
Tibicen bihamatus var. harutai Kato, 1939: 8.
Tibicen bihamatus var. tsuguonis Kato, 1940: 2.
Lyristes bihamatus: Hayashi & Saisho, 2015: 57.
Auritibicen bihamatus: Lee, 2015: 241.
Subsolanus bihamatus: Hill et al., 2015: 229.
Cicada andrewsi Distant, 1904: 330.
Cicada nagashimai Kato, 1925: 7.

Material examined. 1♂, 1♀ (NWAFU), Japan: Koshikirizu-
ka, Susono, Shizuka, Kuyushu, 1450 m, 1.viii.2000, M. Hayashi 
leg.; 1♂ (NWAFU), Japan: Yawata, Nasu, Tochigi, 1330 m, 
6.viii.1975, M. Hayashi leg.

Measurements. (2♂, 1♀). Body length: male 35.4–36.2, 
female 31.5; fore wing length: male 43.0–43.4, female 
42.8; fore wing width: male 14.2–14.5, female 14.1; width 
of head including eyes: male 12.0–12.6, female 12.1; pro-
notum width (including pronotal collar): male 13.1–13.2, 
female 13.3; mesonotum width: male 10.4–11.3, female 
10.3; expanse of fore wings: male 96.1, fe male 94.8.

Description of male. Head (Fig. 2A,  B). Black, with 
a pair of small yellowish rounded spots on posterolateral 
angles of vertex. Eyes fuscous; ocelli red. Supra-antennal 

plates yellow. Postclypeus moderately swollen and ochra-
ceous. Transverse grooves black with yellow pollinosity. 
Lora black with yellow   margins. Rostrum yellow with 
apical part black, extending to the anterior margin of mid 
coxae.

Thorax (Fig. 2A). Inner area of pronotum reddish brown, 
with central longitudinal fun nel shaped markings black. A 
pair of yellow triangular spots near posterior margin of 
inner area. Ante  rior margin of inner area yellow. Pronotal 
collar broad and yellow, with a large brown spot on each 
posterolateral area. Posterior margin of pronotal collar 
black. Mesonotum black, with the following yellow mark-
ings: a thin, continuous W-shaped marking in front of cru-
ciform elevation; intermittent yellow spots along lateral 
margins. Cruciform elevation yellow with a large black 
spot medially.

Wings (Fig. 2A). Hyaline. Fore wing with distinct infus-
cation on r, r-m crossveins, base of apical cell 3, base of 
apical cell 4, m and m-cu crossveins; base of ulnar cell 2 as 
long as base of ulnar cell 3; length of base of apical cell 1 
as long as base of apical cell 2. Hind wing without infusca-
tion. Basal half of wing veins fuscous.

Abdomen (Fig. 2A, B). Cylindrical. Tergites black, with 
yellow markings on tergites 7–8; lateral length of tergite 4 
shorter than median length; tergite 8 shorter than tergites 
6 and 7 combined. Abdominal sternites and epipleurites 
opaque, black with posterior margins yellow; sternite VIII 
as long as VII. Timbal  covers black. Opercula yellow, sep-
erated from base, truncated apically, and extending beyond 
posterior margin of abdominal sternite III.

Male genitalia (Figs 2C, D, 37B, 38B). Pygofer barrel-
shaped. Basal lobes of pygofer yellow with apex black and 
curved outwardly in ventral view. Uncal lobe mostly black 
and rounded apically.

Female (Fig. 3). Oper  cula small, posterior margin not 
reaching abdominal sternite II. Abdominal segment 9 
black in dorsal view and yellow in ventral view; ovipositor 
sheath black, not protruding beyond segment 9, posterior 
margin of abdominal sternite VII incised at middle with a 
pair of yellow spots medially. Other characteristics similar 
to male.

Distribution. Japan, Russia.
Remarks. This species varies greatly, including in body 

colour and W-shaped marking on mesonotum, which is 

Fig. 5. Auritibicen chujoi (female). A – habitus, ventral view; B – habitus, dorsal view.
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recorded by Hayashi & Saisho (2015) based on material 
collected in Japan.

Auritibicen chujoi (Esaki, 1935)
Tibicen chujoi Esaki, 1935: 201.
Lyristes chujoi: Matsumura, 1939: 48.
Auritibicen chujoi: Lee, 2015: 241.
Subsolanus chujoi: Hill et al., 2015: 229.
Tibicen atrofasciatus Okada, 2000: 18 (nec Kirkaldy, 1909).

Material examined. Holotype ♂ (ELKU): China: Mt Alishan, 
Taichung, Taiwan Province, 23.v.1934, Michio Chujo leg.; 1♂, 
1♀ (TUA), China: Fushoushan, Lishan, Taichung, Taiwan, 1  8.
viii.1998, M. Okada leg.

Measurements. (2♂, 1♀). Body length: male 34.3–34.4, 
female 32.6; fore wing length: male 41.0–43.0, female 
40.6; fore wing width: male 12.8–14.6, female 13.2; width 
of head including eyes: male 12.8–13.2, female 13.9; pro-
notum width (including pronotal collar): male 13.0–13.8, 
female 14.0; mesonotum width: male 10.4–10.9, female 
11.6; expanse of fore wings: male 89.3–92.8, female 93.0.

Description of male. Head (Fig. 4A, B). Black, with a 
pair of yellowish rectangular spots on posterolateral an-

gles of ve rtex. Eyes fuscous; ocelli red. Supra-antennal 
plates yello  w. Postclypeus moderately swollen and yellow. 
Transverse grooves reddish brown. Lora black with yellow 
margins. Rostrum yellow with apical part black, extending 
to the anterior margin of mid coxae.

Thorax (Fig. 4A). Inner area of pronotum ochraceous; 
central longitudinal yellow funnel shaped markings with 
black margins. Posterior margin of inner area black. Ante-
rior margin of inner area yellow. Pronotal collar broad and 
yellow, with posterior margin black. Mesonotum black, 
with the following yellow markings: a distinct, continuous 
W-shaped marking in front of cruciform elevation; a pair 
of large tongue-shaped markings on lateral sigilla; longi-
tudinal fasciae along lateral margins. Cruciform elevation 
yellow with a small black spot medially.

Wings (Fig. 4A). Hyaline. Fore wing with faint infus-
cation on r, r-m crossveins, base of apical cell 3, base of 
apical cell 4, m and m-cu crossveins; base of ulnar cell 
2 shorter than base of ulnar cell 3; base of apical cell 1 
shorter than base of apical cell 2. Hind wing without infus-
cation. Basal half of wing veins yellow.

Fig. 6. Auritibicen esakii (male). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – male pygofer, ventral view; 
D – male pygofer, lateral view.
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Abdomen (Fig. 4  A, B). Cylindrical. Tergites black, with 
white pollinosity spots sublaterally on each tergite; tergites 
3–8 with yellow markings sublaterally; lateral length of 
tergite 4 shorter than median length; tergite 8 about as long 
as tergites 6 and 7 combined. Abdominal sternites opaque, 
mostly yellow; sternite VIII as long as sternite VII; epi-
pleurites black with yellow posterior margins. Timbal cov-
ers black with lateral margins yellow. Opercula yellow, 
inner margins overlapping, rounded apically, and not ex-
tending beyond posterior margin of abdominal sternite II.

Male genitalia (Figs 4C, D, 37C, 38C). Pygofer barrel-
shaped. Basal lobes of pygofer yellow and erect in ventral 
view. Uncal lobe widened behind and rounded apically, the 
apical half curved inwardly at about 120°.

Female (Fig. 5). Opercula small, posterior margi  n not 
reaching abdominal sternite II. Abdominal segment 9 black 
with yellow patches; ovipositor sheath not protruding be-
yond segment 9, posterior margin of abdominal sternite 
VII incised at middle. Other characteristics similar to male.

Distribution. China (Taiwan).

Auritibicen esakii (Kato, 1958) 
Tibicen esakii Kato, 1958: 247.
Lyristes esakii:   Hayashi & Saisho, 2015: 68.
Auritibicen esakii: Lee, 2015: 241.
Subsolanus esakii: Hill et al., 2015: 229.
Cicada bihamata Ishihara, 1968: 134 (nec Motschulsky, 1861).

Material examined. 1♂ (NWAFU), Japan: Hananoego, 
Yakushima, 28.vii.1974, M. Hayashi leg.; 1♀ (TUA), same local-
ity except 25.vii.1974, S. Shinonaga leg.

Measurements. (1♂, 1♀). Body length: male 34.9, fe-
male 34.2; fore wing length: male 42.1, female 46.3; fore 
wing width: male 14.2, female 13.7; width of head includ-
ing eyes: male 12.6, female 13.2; pronotum width (includ-
ing pronotal collar): male 13.4, female 14.3; mesonotum 
width: male 11.1, female 11.9; expanse of fore wings: male 
97.3.

Description of male. Head (Fig. 6A, B). Black, with a 
pair of yellowish r  ectangular spots on posterolateral angles 
of vertex. Eyes fuscous; ocelli red. Supra-antennal plates 
yellow. Postclypeus black with a yellow rounded spot on 
the middle part in dorsal view. Transverse grooves black 
with yellow pollinosity. Lora black with yellow margins. 

Rostrum yellow with apical part black, just reaching mid 
coxae.

Thorax (Fig. 6A). Inner area of pronotum ochraceous, 
with three rounded yellow spots surrounded by broad black 
margins. Anterior margin of inner area yellow; lateral and 
posterior margin black. Pronotal collar ochraceous to black, 
with two large brown spots on each posterolateral area. 
Mesonotum black, with the following yellow markings: a 
thin, continuous W-shaped marking in front of cruciform 
elevation; longitudinal fasciae along lateral margins. Cru-
ciform elevation yellow with a large black spot medially.

Wings (Fig. 6A). Hyaline. Fore wing with distinct infus-
cation on r, r-m crossveins, base of apical cell 3, base of 
apical cell 4, m and m-cu crossveins; base of ulnar cell 2 as 
long as base of ulnar cell 3; base of apical cell 1 as long as 
base of apical cell 2. Hind wing without infuscation. Basal 
half of wing veins yellow.

Abdomen (Fig. 6A, B). Cylindrical. Tergites black, with 
series of white pollinosity spots sublaterally on each ter-
gite; tergites 5–8 with yellow markings; lateral length of 
tergite 4 as long as median length; tergite 8 longer than 
tergites 6 and 7 combined. Abdominal sternites and epi-
pleurites black with yellow posterior margins; sternite VIII 
shorter than sternite VII. Timbal covers black with yellow 
lateral margins. Opercula yellow, with overlapping inner 
margins, rounded apically, and extending beyond posterior 
margin of abdominal sternite III.

Male genitalia (Figs 6C, D, 37D, 38D). Pygofer barrel-
shaped. Basal lobes of pygofer yellow and curved inwardly 
in ventral view. Uncal lobe ochraceous and truncated api-
cally.

Female (Fig. 7). Opercula small, posterior margin not 
reaching abdominal sternite II. Abdominal segment 9 black 
with yellow patches in dorsal view and yellow in ventral 
view; ovipositor sheath not protruding beyond segment 9, 
posterior margin of abdominal sternite VII incised at mid-
dle. Other characteristics similar to male.

Distribution. Japan (endemic to Yakushima Is. south of 
Kyushu).

Remarks. This species varies greatly, including the 
markings on pronotum and W-shaped marking on mesono-
tum, which is recorded by Hayashi & Saisho (2015).

Fig. 7. Auritibicen esakii (female). A – habitus, v  entral view; B – habitus, dorsal view.
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Auritibicen fl ammatus (Distant, 1892) 
Cicada fl ammata Distant, 1892: 99.
Lyristes fl ammata: Schmidt, 1932: 118.
Tibicen fl ammatus Kato, 1933a: 32.
Lyristes fl ammatus: Hayashi & Saisho, 2015: 72.
Auritibicen fl ammatus: Lee, 2015: 241.
Subsolanus fl ammatus: Hill et al., 2015: 229.
Cicada pyroga Matsumura, 1904: 53.

Material examined. 1♀ (NWAFU), China: Mt. Taibai, 
Shaanxi Province, 20.viii.1951; 1♀ (NWAFU), same data except 
9.viii.1955; 1♀ (NWAFU), Japan: Mt. Tsukuba, Ibaraki Pref., 
Honshu, 19.viii.1976, M. Hayashi leg.; 1♀ (NWAFU), China: 
Mt. Taibai, Shaanxi Province, 24.vii.1986; 1♂ (NWAFU), China: 
Mt. Taibai, Shaanxi Province, 18.ix.1982; 1♂ (NWAFU), Japan: 
Irikawa Valley (700–750 m), Okuchichibu Mts, Satitama Pref., 
Honshu, 12.viii.1982; 10♂, 4♀ (NWAFU), China: Shennongjia, 
Hubei Province, 1200 m, 11.–13.viii.2004; 1♂, 1♀ (NWAFU), 
China: Huoditang Experimental Forest Station of the Northwest 
A&F University, Ningshan County, Shaanxi Province, 1650 m, 
5.–6.viii.2008, Wei Cong leg.

Measurements. (13♂, 9♀). Body length: male 39.2–
41.3, female 37.6–38.6; fore wing length: male 49.7–52.0, 

female 50.4–50.9; fore wing width: male 16.6–17.4, female 
15.5–16.6; width of head including eyes: male 14.1–14.7, 
female 13.7–14.4; pronotum width (including pronotal col-
lar): male 14.7–16.0, female 14.7–15.7; mesonotum width: 
male 11.8–12.7, female 12.1–12.5; expanse of fore wings: 
male 110.0–117.8, female 114.0–116.8.

Description of mal e. Head (Fig. 8A, B). Black, with a 
pair of yellowish rectangular spots on posterolateral a ngles 
of vertex. Eyes fuscous; ocelli red. Supra-antennal plates 
yellow. Postclypeus black with a yellow rounded spot on 
the middle part in dorsal view. Transverse grooves black 
with yellow pollinosity. Lora black with  yellow margins. 
Rostrum yellow with apical part ochra ceous, just reaching 
mid coxae.

Thorax (Figs 8A, 9). Inner area of pronotum  orange or 
rarely green, with a pair of black longitudinal fascia me-
dially. Anterior margin of inner area yellow or green; lat-
eral and posterior margins black. Pronotal collar yellow or 
green, with a black spot on each posterolateral area. Mes-
onotum black, with the following yellow markings: a thin, 
continuous W-shaped marking in front of cruciform eleva-

Fig. 8. Auritibicen fl ammatus (male). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – male pygofer, ventral view; 
D – male pygofer, lateral view.
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tion; longitudinal fasciae along lateral margins. Cruciform 
elevation yellow with a black spot medially.

Wings (Figs 8A, 9). Hyaline. Fore wing with infuscation 
on r, r-m crossveins, base of apical cell 3, base of apical 
cell 4, m and m-cu crossveins and those along the latter 
three much weaker; base of ulnar cell 2 shorter than base 
of ulnar cell 3; base of apical cell 1 longer than base of 
apical cell 2; base of apical cell 4 twice length of r-m vein. 
Veins on fore wing green or orange to node then becoming 

ochraceous distally. Hind wing without infuscation. Basal 
half of wing veins yellow.

Abdomen (Figs 8A, B, 9). Cylindrical. Tergites ochra-
ceous or entirely black (some individuals from Mt. Qin-
gling with series of small white pollinosity spots sublat-
erally on each tergite); lateral length of tergite 4 shorter 
than median length; tergite 8 as long as tergites 6 and 7 
combined. Abdominal sternites ochraceous; sternite VIII 
shorter than sternite VII; epipleurites fuscous with ochra-

Fig. 9. Auritibicen fl ammatus (males). Ha  bitus, dorsal view, showing different colour-types. A & B – material from Huoditang Experimental 
Forest Station of the Northwest A&F University, Ningshan County, Shaanxi Province; C – material from Mt. Taibai, Shaanxi Province.
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ceous posterior margins. Timbal covers variegated with 
yellow lateral margins. Opercula yellow, with overlapping 
inner margins, rounded apically, and not extending beyond 
posterior margin of abdominal sternite II.

Male genitalia (Figs 8C, D, 37E, 38E). Pygofer barrel-
shaped. Basal lobes of pygofer yellow and curved inwardly 
in ventr al view. Uncal lobe ochraceous with fuscous para-
median ridges and apex truncated.

Female (Fig. 10). Opercula small, posterior margin 
not r eaching abdominal sternite II. Abdominal segment 9 
black in dorsal view and yellow in ventral view; ovipositor 
sheath black, not protruding beyond segment 9, posterior 
margin of abdominal sternite VII incised at middle with a 
pair of yellow spots medially. Other characteristics similar 
to male.

Distribution. China (Hubei, Sichuan, Shaanxi); Japan, 
Korea.

Remarks. Liu (1940) decribes specimens collected from 
Mt. Lushan, Kiangsi (Jiangxi Province) as this species. 
However, as shown in the fi gure of Liu (1940), it is not 
identical to the true A. fl ammatus because of the differ-
ent W-shaped markings, and the series of white powdery 
spots sublaterally on the abdomen, etc. Two types of in-

traspecifi c variation mainly on the thorax and wings of A. 
fl ammatus are recorded: (1) green-coloured type (limited 
to specimens from China): inner area of pronotum green 
and veins of fore wing green to node (Fig. 9A, B); (2) 
orange-coloured type (normal type): inner area of prono-
tum orange and veins of fore wing orange to node (Figs 8, 
9C). In a few orange-coloured forms, there are a series of 
white pubescent spots on the 3rd–6th abdominal tergites 
(Fig. 9C).

Auritibicen fl avomarginatus (M. Hayashi, 1977)
Tibicen fl avomarginatus Hayashi, 1977a: 185.
Auritibicen fl avomarginatus: Lee, 2015: 241.
Subsolanus fl avomarginatus: Hill et al., 2015: 229.

Material examined. Holotype ♂ (ELKU): Formosa, 
Taihokushu (Taipei Co.), 7.viii.1935, Shinichi Ueno.

Measurements. (1♂). Body length: 35.3; fore wing 
length: 40.9; fore wing width: 13.3; width of head includ-
ing eyes: 13.2; p  ronotum width (including pronotal col-
lar):13.5; mesonotum width: 10.7; expanse of fore wings: 
93.8.

Description of male. Head (Fig. 11A, B). Black, includ-
i ng tip of frontoclypeus; a pair of yellowish spots on pos-

Fig. 10. Auritibicen fl ammatus (female). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – female terminalia, 
lateral view; D – female terminalia, ventral view.
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terolateral angles of vertex; two pairs of black spots within 
 yellowish markings. Eyes fuscous; ocelli carmine. Supra-
antennal plates yellow. Postclypeus castaneous with a 
black spot at base in dorsal view. Transverse grooves  con-
colorous with postclypeus and covered with yellow hairs. 
Lora black with yellow margins. Rostrum brown with api-
cal part infuscated, extending a little beyond mid coxae.

Thorax (Fig. 11A). Inner area of pronotum castaneous, 
with a pair of central triangular fasciae and outer margin of 
inner area (narrowly and irregularly) black; a yellow cen-

tral longitudinal stripe separated into three parts by black 
spots. Ante rior margin of inner area yellow. Pronotal col-
lar green, with a large brown spot on each posterolateral 
area. Posterior margin of pronotal collar black. Mesonotum 
black, with the following markings: a yellow, broad, con-
tinuous W-shaped marking in front of cruciform elevation; 
a pair of reddish tongue-shaped markings on lateral sigilla; 
yellow longitudinal fasciae along lateral margins. Cruci-
form elevation yellow interrupted by a thin black stripe.

Fig. 11. Auritibicen fl avomarginatus (male). A – habitus, dorsal view; B – habitus, ventral view; C – male pygofer, ventral view; D – male 
pygofer, lateral view.
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Wings (Fig. 11A). Hyaline. Fore wing with distinct in-
fuscation on r, r-m, m and m-cu crossveins and those along 
the latter two much weaker; base of ulnar cell 2 shorter than 
base of ulnar cell 3; base of apical cell 1 longer than base of 
apical cell 2; base of apical cell 4 about twice length of r-m 
vein; basal membrane orange. Hind wing without infusca-
tion. Basal half of wing veins yellow.

Abdomen (Fig. 11A, B). Cylindrical. Tergites black with 
brown spots on lateral parts of tergites 3–7; apical mar-
gins of tergites 7 and 8 irregularly ochraceous; a pair of 
white pollinosity spots sublaterally on tergites 1, 5–7; lat-
eral length of tergite 4 shorter than median length; tergite 8 
longer than tergites 6 and 7 combined. Abdominal sternites 
ochraceous mostly; sternite VIII as long as sternite VII; 
epipleurites half ochraceo us and half black. Timbal covers 
black with lateral one-third ochraceous. Opercula yellow, 
with overlaping inner margins, longer than wide, extending 
to middle of abdominal sternite IV, obtuse apically. 

Male genitalia (Figs 11C, D, 37F, 38F). Pygofer barrel-
shaped, wider near middle; Ba  sal lobes of pygofer yellow 

erect in ventral view. Uncal lobe stout and rounded api-
cally with the apical half curved inwardly at about 110° 
(Hayashi, 1977a).

Female. Unknown.
Distribution. China (Taiwan).
Remarks. This species is similar to A. chujoi in body 

size, colouration, markings on thorax, etc., but can be eas-
ily separated from the latter mainly by the shape of the 
opercula and genitalia.

Auritibicen intermedius (Mori, 1931)
Tibicen japonica Mori, 1931: 11 (nec Kato, 1925).
Tibicen intermedia Mori, 1931: 13.
Lyristes intermedia: Matsumura, 1939: 48.
Tibicen intermedius: Kato, 1933b: 3.
Auritibicen intermedius: Lee, 2015: 241.
Subsolanus intermedius: Hill et al., 2015: 229.
Lyristes horni Schmidt, 1932: 121.
Tibicen horni: Kato, 1937: 382.

Material examined. 1♀ (ZIN), Korea: Oliganca (?), Schmidt, 
20.vii.1900; 1♂ (UMUT), Fusenrei, 27.vii.1933, by Cho, Insecta 

Fig. 12. Auritibicen intermedius (male). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – male pygofer, ventral 
view; D – male pygofer, lateral view.
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Coreana, Donatio, Hironobu Doi, Octobro 1934; 1♂ (TUA), Mt. 
Sudo (800 m), Korea, 23.viii.1990, K. Yamagishi leg.; 1♂(ZIN), 
Russia: S. Primorje, Kedrovaya Pad Reserve, vii.1959, Pank-
ratjev leg.

Measurements. (1♂). Body length: 36.8; fore wing 
length: 41.3; fore wing width: 13.8; width of head includ-
ing eyes: 12.7; pronotum width (including pronotal collar): 
13.0; mesonotum width: 10.7; total length: 49.9; expanse 
of fore wings: 101.5.

Description of male. Head (Fig. 12A, B). Black, with 
a pair of irregular yellowish spots on posterolateral angles 
of vertex. Eyes fuscous; ocelli ochraceous. Supra-antennal 
plates yellow. Postclypeus moderately black with a yellow 
spot in dorsal view. Transverse grooves black with white 
pollinosity. Lora black with yellow margins. Rostrum 
ochraceous with apical part fuscous, just reaching mid 
coxae.

Thorax (Fig. 12A). Inner area of pronotum reddish, with 
a central longitudinal fascia yellow; two large tri  angular 
and one small yellow spot near posterior margin of inner 
area; black fascia surrounding the three aforementioned 
yellow spots. Anterior margin of inner area yellow. Pro-
notal collar yellow, without markings. Posterior margin of 
pronotal collar black. Mesonotum black, with the follow-
ing yellow markings: a broad, continuous W-shaped mark-
ing in front of cruciform elevation; longitudinal fasciae 
along lateral margins. Cruciform elevation yellow with a 
large black spot medially.

Wings (Fig. 12A). Hyaline. Fore wing with distinct in-
fuscation on r, r-m crossveins, base of apical cell 3, m and 
m-cu crossveins; base of ulnar cell 2 shorter than base of 
ulnar cell 3; length of base of apical cell 1 longer than base 
of apical cell 2. Hind wing without infuscation. Basal half 
of wing veins yellow.

Fig. 13. Auritibicen jai (male). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – male pygofer, ventral view; D – 
male pygofer, lateral view.
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Abdomen (Fig. 12A, B). Cylindrical. Tergites black, 
with series of white pollinosity spots sublaterally on each 
tergite; lateral length of tergite 4 as long as median length; 
tergite 8 as long as tergites 6 and 7 combined. Abdominal 
sternites and epipleurites black with dense white pollinos-
ity; sternite VIII shorter than sternite VII. Timbal covers 
black with faint yellow lateral margins. Opercula yellow, 
with inner margins overlaping, rounded apically, and not 
extending beyond posterior margin of abdominal sternite 
II.

Male genitalia (Figs 12C, D, 37G, 38G). Pygofer barrel-
shaped. Basal lobes of pygofer yellow and curved inwardly 
in ventral view. Uncal lobe ochraceous rounded apically 
and apical half curved inwardly at about 120º in lateral 
view.

Female. Unknown.
Distribution. Russia (Primorsky Region), Korea.

 Remarks. This species is very similar and probably al-
lied to A. kyushyuensis occurring in western Japan. Mor-
phological and molecular analyses indicate they may be 
identical, which is suggested in Sota et al. (2016). Howev-
er, A. intermedius can be distinguished from A. kyushyuen-
sis by the following characteristics: length of sternite VIII 
shorter than sternite VII (length of sternite VIII as long as 
or longer than sternite VII in A. kyushyuensis); uncal lobe 
of pygofer black and mostly rounded apically (uncal lobe 
of pygofer ochraceous mostly truncated apically in A. ky-
ushyuensis); fore wing without black markings in basal cell 
(fore wing with black markings in basal cell in A. kyushy-
uensis). The relationship between these two species needs 
further investigation when more material becomes avail-
able in the future.

Auritibicen jai (Ouchi, 1938) 
Tibicen jai Ouchi, 1938: 78.
Lyristes jai: Chou et al., 1997: 283.

Fig. 14. Auritibicen japonicus (male). A – habitus,  dorsal view; B – head, thorax and abdomen, ventral view; C – male pygofer, ventral 
view; D – male pygofer, lateral view.
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Auritibicen jai: Lee, 2015: 241.
Subsolanus jai: Hill et al., 2015: 229.
Tibicen wui Kato, 1934: 150 (nec Schmidt, 1932, misid.).
Tibicen orientalis Ouchi, 1938: 79.
Lyristes katoi Liu, 1939: 150.

Material examined. 1♂ (UMUT), China: Kuling, Jiujiang 
City, Jiangxi Province, 21.viii.1935, O. Piel leg.; 1♂ (BMNH), 
without locality, Cica 17, Brit. Mus. 1931–113.

Measurements. (1♂). Body length: 44.4; fore wing 
length: 51.6; fore wing width: 18.2; width of head includ-
ing eyes: 17.1; pronotum width (including pronotal col-
lar): 17.6; mesonotum width: 14.7; expanse of fore wings: 
115.4.

Description of male. Head (Fig. 13A, B). Black, with 
a pair of yellowish rectangular spots on posterolateral 
angl  es of vertex; small black spot within each yellowish 
spot. Eyes red; ocelli orange. Supra-antennal plates yel-
low. Postclypeus reddish brown. Transverse grooves black 
with white pollinosity. Lora black with yellow margins. 
Rostrum yellow with apical part black, just reaching mid 
coxae.

Thorax (Fig. 13A). Inner area of pronotum reddish, with 
a central longitudinal fascia yellow; a pair of rectangular 

spots near posterior margin of inner area yellow; black fas-
cia surrounding three aforementioned yellow spots. Ante-
rior margin of inner area yellow. Pronotal collar yellow, 
with a spot on each posterolateral area. Posterior margin 
of pronotal collar black. Mesonotum black, with the fol-
lowing yellow markings: an obscure interrupted W-shaped 
marking in front of cruciform elevation; longitudinal fasci-
ae along lateral margins. Cruciform elevation yellow with 
a large black spot medially.

Wings (Fig. 13A). Hyaline. Fore wing with distinct in-
fuscation on r and r-m crossveins; base of ulnar cell 2 as 
long as base of ulnar cell 3; base of apical cell 1 shorter 
than base of apical cell 2. Hind wing without infuscation. 
Basal half of wing veins black.

Abdomen (Fig. 13A, B). Cylindrical. Tergites black, 
with longitudinal series of white powdery spots sublater-
ally; lateral length of tergite 4 as long as median length; 
tergite 8 longer than tergites 6 and 7 combined. Abdominal 
sternites and epipleurites ochraceous with white pollinos-
ity; sternite VIII shorter than sternite VII. Timbal covers 
black with yellow lateral margins. Opercula ochraceous, 
with inner margins overlapping, rounded apex, and extend-
ing beyond posterior margin of abdominal sternite III. 

Fig. 15. Auritibicen japonicus (female). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – female terminalia, lateral 
view; D – female terminalia, ventral view.
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Male genitalia (Figs 13C, D, 37H, 38H). Pygofer barrel-
shaped. Basal lobes of pygofer yellow and erect in ventral 
view. Uncal lobe ochraceous and truncated apically.

Female. Unknown.
Distribution. China (Hebei, Shaanxi, Zhejiang, Jiangxi).

Auritibicen japonicus (Kato, 1925)
Cicada fl ammata sensu Matsumura, 1898: 13 (nec Distant, 1892).
Cicada japonica Kato, 1925: 8.
Tibicen japonica: Kato, 1930: 149.
Lyristes japonica: Matsumura, 1939: 48.
Lyristes japonicus: Hayashi & Saisho, 2015: 62.
Auritibicen japonicus: Lee, 2015: 241.
Subsolanus japonicus: Hill et al., 2015: 229.
Tibicen dolichoptera Mori, 1931: 14.
Lyristes hooshiana Matsumura, 1936: 38.

Material examined. 1♂ (NWAFU), China: Mt. Nanwutai, 
Shaanxi Province, viii.1957; 1♂, 1♀ (NWAFU), Japan: Kurok-
awa, Niigata Pref., Honshu, 23.–24.viii.1980, M. Hayashi leg.; 
11♂ (NWAFU), Japan: Mt. Jômine 930–1030 m, Saitama Pref., 

Honshu, 28.viii.1986, M. Hayashi leg.; 1♂ (NWAFU), China: 
Mt. Lushan, Jiangxi Province, viii.1994.

Measurements. (2 ♂, 1 ♀). Body length: male 41.0–
42.2, female 41.7; fore wing length: male 51.9–52.1, fe-
male 52.6; fore wing width: male 16.0–17.7, female 18.3; 
width of head including eyes: male 15.6–16.4, female 16.7; 
pronotum width (including pronotal collar): male 15.6–
16.1, female 16.6; mesonotum width: male 13.2–13.3, 
female 12.9; expanse of fore wings: male 113.1, female 
120.3.

Description of male. Head (Fig. 14A, B). Black, with a 
pair of yellowish spots on posterolateral angles of vertex; 
small black s pot within each yellowish spot. Eyes fuscous; 
ocelli yellow. Supra-antennal plates yellow. Postclypeus 
black with an ochraceous spot medially in dorsal view. 
Transverse grooves black with white pollinosity; lorum 
black with yellow margins. Rostrum yellow with apical 
part black, and reaching mid coxa.

Fig. 16. Auritibicen kyushyuensis (male). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – male pygofer, ventral 
view; D – male pygofer, lateral view.
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Thorax (Fig. 14A). Inner area of pronotum reddish, with 
a central longitudinal fascia yellow; a pair of rectangular 
spots near posterior margin of inner area yellow; black 
fascia surrounding the three aforementioned yellow spots. 
Anterior margin of inner area yellow. Pronotal collar yel-
low, without markings. Posterior margin of pronotal collar 
black. Mesonotum black, with the following yellow mark-
ings: a continuous W-shaped marking in front of cruciform 
elevation; longitudinal fasciae along lateral margins. Cru-
ciform elevation yellow with a large black spot medially.

Wings (Fig. 14A). Hyaline. Fore wing with distinct in-
fuscation on r, r-m crossveins, base of apical cell 3, base 
of apical cell 4, m and m-cu crossve ins; base of ulnar cell 
2 shorter than base of ulnar cell 3; base of apical cell 1 
shorter than base of apical cell 2. Hind wing without infus-
cation. Basal half of wing veins yellow.

Abdomen (Fig. 14A, B). Cylindrical. Tergites black, with 
series of white powdery spots sublaterally; lateral length of 
tergite 4 as long as median length; tergite 8 longer than 
tergites 6 and 7 combined. Abdominal sternites and epi-
pleurites black with yellow margins; sternite VIII as long 
as sternite VII. Timbal covers black with yellow lateral 
margins. Opercula ochraceous, inner margins overlapping, 
rounded apically, and extending beyond posterior margin 
of abdominal sternite II.

Male genitalia (Figs 14C, D, 37I, 38I). Pygofer barrel-
shaped. Basal lobes of pygofer yellow and erect in ventral 
view. Uncal lobe ochraceous and rounded apically.

Female (Fig. 15). Opercula small, posterior margin 
not reaching abdominal sternite II. Abdominal segment 9 
black in dorsal view and yellow in ventral view; ovipositor 
sheath black, not protruding beyond segment 9, posterior 
margin of abdominal sternite VII incised at middle and a 
pair of yellow spots medially. Other characteristics similar 
to male.

Distribution. China (Shaanxi, Jiangxi); Japan, Korea
Remarks. This species varies greatly in terms of the W-

shaped marking on mesonotum and colour of abdomen, 
which is recorded by Hayashi & Saisho (2015) based on 
material collected from Japan.

Auritibicen kyushyuensis (Kato, 1926) 
Cicada kyushyuensis Kato, 1926: 171.
Tibicen kyushynensis (sic!): Kato, 1930: 149.
Lyristes kyushuensis (sic!): Matsumura, 1939: 49.
Lyristes kyushyuensis: Chou et al., 1997: 286; Hayashi & Saisho, 

2015: 78.
Auritibicen kyushyuensis: Lee, 2015: 241.
Subsolanus kyushyuensis: Hill et al., 2015: 229.
Tibicen tsukushiensis Kato, 1959: 24.
Tibicen shikokuanus Kato, 1959: 26.

Fig. 17. Auritibicen kyushyuensis (female). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – female terminalia, 
lateral view; D – female terminalia, ventral view.



74

Wang et al., Eur. J. Entomol. 115: 53–103, 2018 doi: 10.14411/eje.2018.007

Auritibicen shikokuanus: Lee, 2017: 59.
Tibicen ishiharai Kato, 1959: 27.

Material examined. 1♂ (NWAFU), Japan: Makinoto Pass 
1330m, Mts Kuju, Oita Pref., Kyushu, 27.vii.1976, M. Hayashi 
leg.; 1♂, 1♀ (NWAFU), same data except 28.vii.1977.

Measurements. (2 ♂, 1 ♀). Body length: male 38.0–
38.6, female 35.3; fore wing length: male 42.3–44.1, fe-
male 45.2; fore wing width: male 14.0–15.2, female 14.8; 
width of head including eyes: male 13.1–13.3, female 13.2; 
pronotum width (including pronotal collar): male 13.8–
14.0, female 14.7; mesonotum width: male 11.7–13.4, fe-
male 11.4; expanse of fore wings: male 96.4, female 102.2.

Description of male. Head (Fig. 16A, B). Black, with 
a pair of yellowish spots on posterolateral angles of ver-
tex; small black spot within each yellowish spot. Eyes fus-
cous; ocelli red. Supra-antennal plates yellow. Postclypeus 
slightly prominent anteriad, black with an ochraceous spot 
medially in dorsal view. Transverse grooves black with 

white pollinosity. Lora black with yellow margins. Ros-
trum yellow with apical part black, and reaches mid coxa.

Thorax (Fig. 16A). Inner area of pronotum ochraceous, 
with a pair of central longitudinal fascia black; markings 
along lateral fi ssures black. Anterior margin of inner area 
yellow. Pronotal collar yellow, with a pair of black mark-
ings on margins of pronotal collar. Mesonotum black, with 
the following yellow markings: a continuous W-shaped 
marking in front of cruciform elevation; longitudinal fasci-
ae along lateral margins. Cruciform elevation yellow with 
a small black spot medially.

Wings (Fig. 16A). Hyaline. Fore wing with distinct in-
fuscation on r, r-m crossveins, base of apical cell 3, m and 
m-cu crossveins; base of ulnar cell 2 shorter than base of 
ulnar cell 3; base of apical cell 1 longer than base of apical 
cell 2. Hind wing without infuscation. Basal half of wing 
veins yellow.

Abdomen (Fig. 16A, B). Cylindrical. Tergites black, with 
a series of white powdery spots sublaterally on each ter-

Fig. 18. Auritibicen leechi (male). A – habitus, dorsal view; B – habitus, ventral view; C – male pygofer, ventral view; D – male pygofer, 
lateral view.
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gite; lateral length of tergite 4 shorter than median length; 
tergite 8 as long as tergites 6 and 7 together. Abdominal 
sternites black basally and ochraceous distally; sternite 
VIII as long as sternite VII; epipleurites black with yellow 
posterior margins. Timbal covers black, without markings. 
Opercula yellow, inner margins overlapping, rounded api-
cally, not extending beyond posterior margin of abdominal 
sternite II.

Male genitalia (Figs 16C, D, 37J, 38J). Pygofer barrel-
shaped. Basal lobes of pygofer yellow with apex fuscous 
and curved inwardly in ventral view. Uncal lobe ochra-
ceous to black, truncated apically and apical half curved 
inwardly at   about 100°.

Female (Fig. 17). Opercula small, posterior margin 
not reaching abdominal sternite II. Abdominal segment 9 
black in dorsal view and yellow in ventral view; ovipositor 
sheath black, not protruding beyond segment 9, posterior 
margin of abdominal sternite VII incised at middle and 
with a pair of yellow spots medially. Other characteristics 
similar to male.

Distribution. Japan.
Remarks. Chou et al. (1997) include A. kyushyuensis in 

the Chinese fauna, but do not provide any detailed infor-

mation on its distribution. In our study, we checked col-
lections of various institutes, including that of NWAFU, 
but found no related material. Therefore, we exclude this 
species from the Chinese fauna. Ishihara (1961), Kurosawa 
(1969), Nast (1972) and Hayashi & Saisho (2015) indicate 
that the three species formerly described by Kato (1959), 
i.e., Tibicen tsukushiensis, T. shikokuanus and T. ishiharai, 
are all synonyms of T. kyushyuensis, viz. currently Au-
ritibicen kyushyuensis. However, Lee (2017) resurrects 
Auritibicen ishiharai (Kato, 1959) (= T. ishiharai) from 
junior synonymy with A. kyushyuensis based on extremely 
limit  ed material (one male from Honshu and another male 
from Shikoku) which is attributed to Auritibicen. Species 
of Auritibicen often vary in colour and/or marking pattern, 
and A. kyushyuensis is also very variable, including the W-
shaped marking on the mesonotum and length ratio of ab-
domen and wings, which is recorded by Hayashi & Saisho 
(2015). According to our investigations based on nearly 
200 specimens (mostly from Kyushu, about 10 each from 
Shikoku or Honshu), we found no morphological differ-
ences to separate A. kyushyuensis from A. shikokuanus and 
A. ishiharai. Here, we follow Ishihara (1961), Kurosawa 
(1969), Nast (1972) and Hayashi & Saisho (2015), and 

Fig. 19. Auritibicen pekinensis (male, lectotype). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – male pygofer, 
ventral view; D – male pygofer, lateral view.
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confi rm Auritibicen shikokuanus (Kato, 1959) as a junior 
synonymy of Auritibicen kyushyuensis (Kato, 1926).

Auritibicen leechi (Distant, 1890)
Cicada leechi Distant, 1890: 90.
Tibicen leechi: Kato, 1931: 65.
Lyristes leechi: Schmidt, 1932:  122.
Auritibicen leechi: Lee, 2015: 241.
Subsolanus leechi: Hill et al., 2015: 229.

Material examined. 1♂ (BMNH), China: Wa shan, China 
(Leech), Type, D  istant Coll. 1911–383; 1♂ (SNSD), China: Wa 
shan,   Pratt C., 1911, A.  Jacobi leg.; 1♂ (MN HN), China: Wa 
shan; 1♂ (MNHN), W. China (Pratt), Cicada leechi Dist.; 3♂ 
(ISNB), Chine: W. China, Cicada leechi Dist., Détermin. W.L. 
Distant, Type; 2♂, 1♀ (ISNB), China, Type, Coll. R.I.Sc.N.B.; 
1♂ (MFNB), China, Bergroth, Cicada leechi Dist.; 1♂ (ELKU), 
China: Tianwanhe (1680 m), Heping, Caoke, Simian, Ya’an, Si-
chuan, 26.viii.2016, S. Kamitani leg.

Measurements. (2 ♂). Body length: 38.0–42.6; fore 
wing length: 45.3–47.7; fore wing width: 15.5–16.0; width 
of head including eyes: 13.3–14.5; pronotum width (in-
cluding pronotal collar): 13.6–15.0; mesonotum width: 

11.5–12.0; total lengh: 53.7–57.2; expanse of fore wings: 
105.0–110.0.

Description of male. Head (Fig. 18A, B). Black, with 
a pair of small yellowish spots on posterolateral angles of 
vertex. Eyes green; ocelli red. Supra-antennal plates yel-
low. Postclypeus black basally ochraceous apically with 
a pair of green spots medially in dorsal view. Transverse 
grooves black with white pollinosity. Lora black with yel-
low margins. Rostrum yellow with apical part black, and 
reaching mid coxa.

Thorax (Fig. 18A). Inner area of pronotum reddish, with 
a central longitudinal fascia yellow; a pair of large and 
one small spot near posterior margin of inner area yellow; 
black fascia surrounding the three aforementioned yellow 
spots. Anterior margin of inner area yellow. Pronotal col-
lar yellow, with a black spot in the middle and a pair of 
black spots on margins. Posterior margin of pronotal collar 
black. Mesonotum black, with the following yellow mark-
ings: a faint interrupted W-shaped marking in front of cru-
ciform elevation; longitudinal fasciae covered with white 
pollinosity along lateral margins. Cruciform elevation yel-
low with a large black spot medially.

Fig. 20. Auritibicen slocumi (male). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – male pygofer, ventral view; 
D – male pygofer, lateral view.
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Wings (Fig. 18A). Hyaline. Fore wing with distinct in-
fuscation on r, r-m, m and m-cu crossveins; base of ulnar 
cell 2 shorter than base of ulnar cell 3; base of apical cell 1 
shorter than base of apical cell 2. Hind wing without infus-
cation. Basal half of wing veins black.

Abdomen (Fig. 18A, B). Cylindrical. Tergites black, 
with longitudinal series of white powdery spots sublater-
ally; lateral length of tergite 4 as long as median length; 
tergite 8 longer than tergites 6 and 7 combined. Abdominal 
sternites and epipleurites ochraceous without markings; 
sternite VIII as long as sternite VII. Timbal covers black 
with yellow lateral margins. Opercula ochraceous to fus-
cous, inner margins overlapping, angulated apically and 
extending to posterior margin of abdominal sternite IV.

Male genitalia (Figs 18C, D, 37K, 38K). Pygofer barrel-
shaped. Basal lobes of pygofer yellow with apex fuscous 
and erect in ventral view. Uncal lobe black, with truncated 
apex.

Female. Unknown.
Distribution. China (Sichuan, Yunnan).

Remarks. Distant (1890) described this species based on 
the material collected from Wa Shan, China, but did not 
designate the holotype. In the present paper, we do not des-
ignate the lectotype of A. leechi because we were unable to 
c heck and examine all syntypes.

Auritibicen pekinensis (Haupt, 1924)
Cicada pekinensis Haupt, 1924: 296.
Lyristes pekinensis: Schmidt, 1932: 119.
Tibicen pekinensis: Chen, 1933: 10.
Auritibicen pekinensis: Lee, 2015: 241.
Subsolanus pekinensis: Hill et al., 2015: 229.

Haupt (1924) describes this species on the basis of 5 male and 
4 female syntypes collected from E. Tibet (Ost-Tibet); this mate-
rial was dispersed to various institutions. Among the syntypes, 
we here formally designate a male deposited at SNSD bearing a 
lectotype label by R. Remane (designation unpublished and thus 
invalid) as the lectotype.

Lectotype. ♂ (SNSD), Peking, Westberge, Exp. Stötzner, 1923 
3, Type, Cicada pekinensis Hpt. det. Haupt, coll. A. Jacobi, “Lec-
totype ♂, Cicada pekinensis Haupt, 1924 des. R. Remane 2003”. 

Fig. 21. Auritibicen tsaopaonensis (male). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – male pygofer, ventral 
view; D – male pygofer, lateral view.
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Paralectotypes. 2♂, 2♀ (SNSD), Peking, Westberge, Exp. Sto-
tzner; 1♂, 1♀ (MFNB), same data. Two syntypes (1♂, 1♀) pre-
served in the Zoological Museum, Polish Academy of Scien ces, 
Warsaw, also become paralectotypes (cf. Lee, 2015).

Measurements. (1♂). Body length: 34.2; fore wing 
length: 40.2; fore wing width: 13.4; width of head includ-
ing eyes: 11.1; pronotum width (including pronotal collar): 
12.1; mesonotum width: 9.4; expanse of fore wings: 89.2.

Description of male. Head (Fig. 19A, B). Black, without 
distinct markings. Eyes ochraceous; ocelli red. Supra-an-
tennal plates yellow. Postclypeus ochraceous with a pair of 
black spots near frontoclypeal suture. Transverse grooves 
black with white pollinosity. Lora black with yel low mar-
gins. Rostrum ochraceous and reaching mid trochanter.

Thorax (Fig. 19A). Inner area of pronotum ochraceous, 
with a pair of black disrupted central longitudinal fas-
cia; fasciae along paramedian fi ssures and lateral fi ssures 
black. Anterior margin of inner are  a yellow. Pronotal collar 
yellow, a spot on median part and a pair of spots on mar-
gins. Posterior margin of pronotal collar black. Mesonotum 
black, with the following yellow markings: a disrupted W-

shaped mark in front of cruciform elevation; lateral mar-
gins without longitudinal fasciae. Cruciform elevation yel-
low with a large black spot medially.

Wings (Fig. 19A). Hyaline. Fore wing with faint infusca-
tion on r, r-m, m and m-cu crossveins; base of ulnar cell 2 
as long as base of ulnar cell 3; base of apical cell 1 shorter 
than base of apical cell 2. Hind wing without infuscation. 
Basal half of wing veins yellow.

Abdomen (Fig. 19A, B). Cylindrical. Tergites black, 
with longitudinal series of white powdery spots sublater-
ally; lateral length of tergite 4 shorter than median length; 
tergite 8 as long as tergites 6   and 7 combined. Abdomi-
nal sternites black basally and ochraceous distally; ster-
nite VIII as long as sternite VII; epipleurites black with 
yellow margins. Timbal covers black with yellow lateral 
margins. Opercula ochraceous, inner margins overlapping, 
angulated apically, just extending to posterior margin of 
abdominal sternite II. 

Male genitalia (Figs 19C, D, 37L, 38L). Pygofer barrel-
shaped.   Basal lobes of pygofer yellow and curved out-
wardly in ventral view. Uncal lobe ochraceous and truncat-

Fig. 22. Auritibicen aethus sp. n. (male, holotype). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – male pygofer, 
ventral view; D – male pygofer, lateral view.
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ed apically with apical half of uncal lobe curved inwardly 
at about 140° in lateral view.

Female. Opercula short and obtusely triangulate, with 
outer 2/3 of posterior margin oblique; posterior margin of 
abdominal sternite VII truncate, with wide and triangular 
incision. Other characteristics similar to male.

Distribution. China (East Tibet).
Remarks. No holotype (only syntypes) of A. pekinensis 

exist, but a male specimen (see Fig. 19) deposited in the 
Museum für Tierkunde Dresden (MTD) was labelled as 
the lectotype by R. Remane. Ho  wever, this designation is 
not mentioned in any publication. Therefore, the lectotype 
designation by Remane is invalid. In order to defi ne this 
species, we here formally designate this specimen as the 
lectotype of A. pekinensis.

Auritibicen slocumi (Chen, 1943)
Cicada fl ammata sensu Melichar, 1902: 79 (nec Distant, 1892).
Tibicen slocumi Chen, 1943: 24.
Lyristes slocumi: Chou et al., 1997: 285.
Auritibicen slocumi: Lee, 2015: 241.
Subsolanus slocumi: Hill et al., 2015: 229.

Material examined. 1♂ (NWAFU), China: Maerkang County, 
Sichaun Province, 2600 m, 9.vii.1983; 1♂, 1♀ (MZM): Shi-
tsuan, Wenchunsien-Sinpuguan, Potan. 10.–18.viii.1993, Cicada 
leechi Dist. det. Melichar; 1♂, 1♀ (ZIN), same data, Cicada 
fl ammata det. Melichar; 1♂ (NWAFU), China: Bobai County, 
Guangxi Province, 2.v.1987.

Measurements. (1♂). Body length: 35.2; fore wing 
length: 40.7; fore wing width: 14.1; width of head includ-
ing eyes: 12.1; pronotum width (including pronotal collar): 
13.3; mesonotum width: 10.3; expanse of fore wings: 96.0.

Description of male. Head (Fig. 20A, B). Black, with a 
pair of yellowish spots on posterolateral angles of vertex; 
small black spot within each yellowish spot. Eyes and ocel-
li yellowish brown. Supra-antennal plates yellow. Postcl-
ypeus prominently produced anteriad; ochraceous with a 
pair of black spots near frontoclypeal suture. Transverse 
grooves black with yellow pollinosity. Lora black with yel-
low margins. Rostrum yellow with apical part black, reach-
ing mid coxa.

Thorax (Fig. 20A). Inner area of pronotum ochraceous, 
with a pair of narrow black central longitudinal fasciae 
much widened laterally at the anterior ends, and terminat-
ing posteriorly in a circular spot. Lateral and posterior mar-
gins of inner area black. Pronotal collar yellow, with a spot 
on median part and a pair of spots on margins. Posterior 
margin of pronotal collar fuscous. Mesonotum black, with 
the following yellow markings: a continuous W-shaped 
marking in front of cruciform elevation; longitudinal fasci-
ae along lateral margins. Cruciform elevation yellow with 
a large black spot medially.

Wings (Fig. 20A). Hyaline. Fore wing with costal mem-
brane and basal cell greenish ochraceous; basal cell about 
twice as long as wide, and with fuscous spot; infuscation on 

Fig. 23. Auritibicen aethus sp. n. (female, paratype). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – female 
terminalia, lateral view; D – female terminalia, ventral view.
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r, r-m crossveins, base of apical cell 3, m and m-cu cross-
veins; base of ulnar cell 2 as long as base of ulnar cell 3; 
base of apical cell 1 longer than base of apical cell 2. Hind 
wing without infuscation. Basal half of wing veins yellow.

Abdomen (Fig. 20A, B). Cylindrical. Tergites black, 
with longitudinal series of white powdery spots sublater-
ally on each abdominal segment; lateral length of tergite 
4 as long as median length; tergite 8 l  onger than tergite  s 
6 and 7 combined. Abdominal sternites and epipleurites 
black with yellow margins; sternite VIII as long as ster-
nite VII. Timbal covers black with yellow lateral margins. 
Opercula ochraceous, inner margins separate; lateral mar-
gins straight, strongly turned upwards; posterior margins 
convexly rounded, and reaching posterior margin of ab-
dominal sternite II.

Male genitalia (Figs 20C, D, 37M, 38M). Pygofer barrel-
shaped. Basal lobes of pygofer yellow with apex black and 

curved outwardly in ventral view. Uncal lobe black and 
rounded apically with apical half of uncal lobe curved in-
wardly at about 100° in lateral view.

Dis  tribution. China (Sichuan, Guangxi).
Female. Unknown.
Remarks. Cicada fl ammata recorded from W. China by 

Melichar (1902) is identical to this species.

Auritibicen tsaopaonensis (Chen, 1943)
Tibicen tsaopaon ensis Chen, 1943: 26.
Lyristes tsaopaonensis: Chou et al., 1997: 282.
Auritibicen tsaopaonensis: Lee, 2015: 241.
Subsolanus tsao  paonensis: Hill et al., 2015: 229.

Material examined. 1♂ (NWAFU), China: Mount Emei, 
Sichuan Province, 1800 m, 11.vi.1980, Huang Keren leg.; 3♂ 
(NWAFU), China: Yiliang County, Zhaotong City, Yunnan Prov-
ince, 2200 m, 15.vii.1980, Yu Gaungqin leg.; 1♂ (NSMT), Omei-
shan, Szechwan, W. China, 10.ix.1985, T. Hasegawa leg; 1♂ 

Fig. 24. Auritibicen daoxianensis sp. n. (male, holotype). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – male 
pygofer, ventral view; D – male pygofer, lateral view.
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(TUA), China: Dayi primeval forest (= Mt. Xi-ling), Szechwan, 
8.viii.1991, J. Aoyama leg.

Measurements. (4♂). Body length: 32.1–33.0; fore 
wing length: 38.0–39.4; fore wing width: 13.1; width of 
head including eyes: 11.6–13.2; pronotum width (includ-
ing pronotal collar ): 11.8–13.5; mesonotum width: 9.6–
10.3; expanse of fore wings: 32.1–33.0.

Description of male. Head (Fig. 21A, B). Black, with a 
pair of yellowish spots on posterolateral angles of vertex; 
small black sp  ot within each yellowish spot. Eyes fuscous; 
ocelli yellow. Supra-antennal plates yellow. Postclypeus 
yellow with a pair of ochraceous spots near fron toclypeal 
suture in dorsal view. Transverse groove  s ochraceous. Lora 
black with yellow margins. Rostrum yellow with apical 
part black, and reaches mid trochanter.

Thorax (Fig. 21A). Inner area of pronotum yellow, with 
three pairs of black spots longitudinally. Anterior margin 
of inner area yellow. Pronotal collar yellow, with mark-
ings. Posterior margin of pronotal collar black. Mesonotum 
black, with the following yellow markings: a continuous 
W-shaped marking in front of cruciform elevation; a pair 

of large yellow tongue-shaped markings on lateral sigilla; 
longitudinal fasciae along lateral margins. Cruciform el-
evation yellow with a large black spot medially.

Wings (Fig. 21A). Hyaline. Fore wing with a wide zig-
zag infuscated band coinciding with base of apical cells, 
only broken at base of apical cell 6; base of ulnar cell 2 as 
long as base of ulnar cell 3; base of apical cell 1 shorter   
than base of apical cell 2. Hind wing without infuscation. 
Basal half of wing veins yellow.

Abdomen (Fig. 21A, B). Cylindrical. Tergites black, 
with only one pair of white powdery spots sublaterally on 
tergite 1; posterior margins of tergite 7 and 8 yellowish; 
lateral length of tergite 4 as long as median length; tergite 8 
longer than tergites 6 and 7 combined. Abdominal sternites 
and epipleurites black with yellow margins; sternite VIII 
longer than sternite VII. Timbal covers black with yellow 
lateral margins. Opercula ochraceous, inner margins sepa-
rate, angulated apically, and just extending beyond poste-
rior margin of abdominal sternite II.

Male genitalia (Figs 21C, D, 37N, 38N). Pygofer barrel-
shaped. Basal lobes  of pygofer yellow and curved inward-

Fig. 25. Auritibicen pallidus sp. n. (male, holotype). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – male pygo-
fer, ventral view; D – male pygofer, lateral view.
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ly in ventral view. Uncal lobe ochraceous with truncated 
apex.

Female. Unknown.
Distribution. China (Sichuan, Yunnan).

Auritibicen aethus sp. n. 
ZooBank taxon LSID:
56292330-0066-4697-B387-624FA4350FC6

Type material. Holoty pe: ♂ (NWAFU), China: Longquan 
City, Zhejiang Province, 1.viii.1983. Paratype: 1♀ (NWAFU), 
China: Mt. Meihua, Fujian Province, 20.vii.198  7.

Etymology. The species name is a Latin masculine adjective 
meaning “reddish brown”, signifying the colouration of the inner 
area of the pronotum.

Measurement of types. (1♂, 1♀): Body length: male 
44.6, female 40.6; fore wing length: male 51.7, female 
53.4; fore wing width: male 16.6, female 18.1; width of 
head including eyes: male 16.6, female 15.6; pronotum 
width (including pronotal collar): male 17.1, female 16.7; 

mesonotum width: male 12.7, female 12.9; expanse of fore 
wings: male 116.9, female 113.8.

Description of male. Head (Fig. 22A, B). Slightly wider 
than mesonotum. Almost black, with a pair of small yel-
lowish spots on posterolateral angles of vertex; small black 
spot within each yellowish spot. Eyes   yellowish green; 
ocelli yellow. Supra-antennal plates yellow. Postclypeus 
moderately swollen, black with a large yellow spot near 
frontoclypeal suture in dorsal view. Rostrum black with 
apical part yellow, extending to the posterior margin of 
mid coxa.

Thorax (Fig. 22A). Inner area of pronotum mostly red-
dish brown, with anterior margin yell ow; a yellow cen-
tral longitudinal fascia surrounded by a black hourglass-
shaped marking on anterior half, thereafter with a large 
somewhat black patch. Pronotal collar mostly yellow, with 
very narrow black posterior margin, and black margin di-
lated inward medially. Mesonotum black, with a yellow 
discontinuous W-shaped marking in front of cruciform ele-

Fig. 26. Auritibicen rotundus sp. n. (male, holotype). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – male 
pygofer, ventral view; D – male pygofer, lateral view.

http://zoobank.org/56292330-0066-4697-B387-624FA4350FC6
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vation; a pair of yellow fasciae along lateral margins of 
mesonotum; cruciform elevation yellow with a large black 
spot medially.

Wings (Fig. 22A). Hyaline. Fore wing with infuscation 
on r, r-m crossveins, base of apical cell 3, base of apical 
cell 4, m and m-cu crossveins (the holotype without medial 
crossvein in right fore wing, which is a deformation in the 
fore wing venation). Ulnar cell 2 shorter than base of ulnar 
cell 3; base of apical cell 1 longer than base of apical cell 
2. Hind wing without infuscation. Basal half of wing veins 
black.

Abdomen (Fig. 22A, B). Cylindrical. Tergites black, 
with a pair of small white pollinosity spots sublaterally on 
tergites 1–8, respectively; lateral length of tergite 4 shorter 
than median length; tergite 8 distinctly longer than tergites 
6 and 7 combined. Abdominal sternites opaque, black ba-
sally and ochrac eous distally; sternite VIII shorter than 
sternite VII; epipleurites fuscous with yellow posterior 
margins. Timbal covers black, completely covering tim-
bals. Opercula ochraceous, inner margins not overlapping, 
reaching beyond anterior margin of abdominal sternite V. 

Male genitalia (Figs 22C, D, 37O, 38O). Pygofer barrel-
shaped. Basal lobes of pygofer yellow with apex black, 
erect in ventral view. Uncal lobe black, truncated apically 
in ventral view and curved inwardly in lateral view. 

Female (Fig. 23). Opercula small, posterior margin 
not reaching abdominal sternite II. Ab  dominal segment 9 
black in dorsal view and yellow in ventral view; ovipositor 
sheath black, not protruding beyond segment 9, incision in 
the middle of the posterior margin of abdominal sternite 
VII. Other characteristics similar to male.

Distribution. China (Zhejiang, Fujian).
Remarks. This new species is similar to A. bihamatus, 

but can be distinguished by its much larger body-size, the 
colouration of uncal lobes, the shape of basal lobes and the 
length of male opercula. The holotype of A. aethus sp. n. 
is unusual in lacking crossveins between ulnar cell 3 and 
apical cell 5 in the right fore wing, which is a deformation 
in the venation of the fore wings. 

This new species is also similar to A. jai, but can be dis-
tinguished by the following characters: inner margins of 
male opercula seperate (contiguous or overlap in A. jai); 

Fig. 27. Auritibicen gracilis sp. n. (male, holotype). A  – habitus, dorsal view; B – habitus, ventral view; C – male pygofer, ventral view; 
D – male pygofer, lateral view.
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basal cell of fore wing with black markings (lack black 
markings in A. jai); posterior margin of pronotum without 
a pair of yellow markings (with a pair of yellow markings 
in A. jai).

Auritibicen daoxianensis sp. n.
ZooBank taxon LSID:
A2AB6D28-139E-49C7-9E6B-6174A1445B9B

Type material. Holotype: ♂ (NWAFU), China: Daoxian 
County, Hunan Province, 28.viii.1982.

Etymology. The species name is derived from the type locality.

Measurements of type. (1♂): Body length: 38.2; fore 
wing length: 47.7; fore wing width: 14.8; width of head 
including eyes: 13.4; pronotum width (including prono-
tal collar): 14.0; mesonotum width: 11.1; expanse of fore 
wings: 105.3.

Description of male. Head (Fig. 24A, B). Slightly wider 
than mesonotum. Black, with a pair of yellowish spots 
on posterolateral angles of vertex; a pair of small black 

spots on posterior margin of vertex. Eyes f  uscous; ocelli 
red. Postclypeus moderately swollen, red with a yellowish 
green upside-down triangular marking near frontoclypeal 
suture, which has black margins. Transverse grooves black 
with white pollinosity. Lora black with yellow margins 
and white pollinosity. Rostrum yellow to ochraceous with 
apical part black, extending to the anterior margin of mid 
coxae.

Thorax (Fig. 24A). Inner area of pronotum with narrow 
anterior yellow and narrow lateral and posterior margins 
black. A yellow central longitudinal fascia surrounded by 
irregular black markings; a pair of black triangular spots 
on the posterior margin of inner ar  ea. Pronotal collar broad 
and yell  ow, with black margins and a pair of black mark-
ings on each posterolateral area. Mesonotum black, with 
a narrow, continuous W-shaped marking in front of cru-
ciform elevation; large brown tongue-shaped markings on 
lateral sigilla; lateral margin of mesonotum yellow, with 
white pollinosity; cruciform elevation yellow with a large 
spot medially and a pair of black spots on anterior angles.

Fig. 28. Auritibicen septatus sp. n. (male, holotype). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – male py-
gofer, ventral view; D – male pygofer, lateral view.

http://zoobank.org/A2AB6D28-139E-49C7-9E6B-6174A1445B9B
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Wings (Fig. 24A). Hyaline. Fore wing with infuscation 
on r and r-m crossveins; base of ulnar cell 2 shorter than 
base of ulnar cell 3; base of apical cell 1 longer than base 
of apical cell 2. Hind wing without infuscation. Basal half 
of wing veins yellow.

Abdomen (Fig. 24A, B). Cylindrical. Tergites black, 
with longitudinal series of white pollinosity spots on ter-
gites 1–8, respectively; lateral length of tergite 4 as long 
as median length, tergite 8 distinctly longer than tergites 6 
and 7 combined. Abdominal sternites opaque, black basal-
ly and ochraceous distally, with white pollinosity; sternite 
VIII shorter than sternite VII; epipleurites black with yel-
low posterior margins. Timbal covers black and complete-
ly covering timbal. Opercula ochraceous, inner margins 
overlap for about 1/2 of the length from base, and reach 
posterior margin of abdominal sternite VI.

Male genitalia (Figs 24C, D, 37P, 38P). Pygofer barrel-
shaped. Basal lobes of pygofer yellow, with apex black and 
curved outwardly in ventral view. Uncal lobe black and 
truncated apically; apex curved inwardly in lateral view. 

Female. Unknown.
Distribution. China (Hunan).
Remarks. This new species is similar to A. leechi, but 

can be distinguished by the colouration of abdominal ster-
nites and the shape of opercula. This new species is also 
similar to A. esakii, but can be distinguished by the length 
of the male opercula.

Auritibicen pallidus sp. n.
ZooBank taxon LSID:
DC37887B-8FEA-4CCB-9AFB-0D7DBDF01DCE

Type material. Holotype: ♂ (NWAFU), China: Xichang City, 
Sichuan Province, vii.1980.

Etymology. The species name is a Latin masculine adjective 
meaning “light-coloured”, signifying the light-coloured uncal 
lobes.

Measurements of type. (1♂): Body length: 35.7; fore 
wing length: 45.7; fore wing width: 15.2; width of head 
including eyes: 12.2; pronotum width (including prono-
tal collar): 13.0; mesonotum width: 9.9; expanse of fore 
wings: 100.2.

Fig. 29. Auritibicen lijiangensis sp. n. (male, holotype). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – male 
pygofer, ventral view; D – male pygofer, lateral view.

http://zoobank.org/DC37887B-8FEA-4CCB-9AFB-0D7DBDF01DCE
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Description of male. Head (Fig. 25A, B). Bla  ck, with no 
markings. Eyes fuscous; ocelli red. Supra-antennal plates 
yellow. Postclypeus moderately swollen and ochraceous. 
Transverse grooves black with white pollinosity. Lora 
black with yellow margins and white pollinosity. Rostrum 
yellow with apical part black, extending to the anterior 
margin of mid coxae.

Thorax (Fig. 25A). Inner area  of pronotum yellow, with 
irregular black markings near anterior and posterior mar-
gins. Lateral and posterior margins of inner area black. 
Pronotal collar broad and yellow, with a pair of black 
straight markings laterally on the posterior margin. Me-
sonotum black, with the following yellow markings: a 
rather distinct, continuous W-shaped marking in front of 
cruciform elevation; a pair of large tongue-shaped mark-
ings on lateral sigilla; a pair of very short fasciae in front of 
anterior angles of cruciform elevation. Cruciform elevation 
yellow with a large spot medially and a pair of black spots 
on anterior angles.

Wings (Fig. 25A). Hyaline. Fore wing with faint infusca-
tion on r and r-m crossveins; base of ulnar cell 2 as long as 
base of ulnar cell 3; base of apical cell 1 shorter than base 
of apical cell 2. Hind wing without infuscation. Basa l half 
of wing veins yellow.

Abdomen (Fig. 25A, B). Cylindrical. Tergites black, 
with a pair of large white pollinosity spots on tergites 1–8, 
respectively; lateral length of tergite 4 shorter than median 
length; tergite 8 as long as tergites 6 and 7 combined. Ab-
dominal sternites opaque, black basally and ochraceous 
distally; sternite VIII longer than sternite VII; epipleurites 
black. Timbal covers fuscous medially and yellow laterally 
and completely covering timbal. Opercula yellow, inner 
margins overlap for about 1/2 of the length from base, an-
gular and triangulate apically, and extend beyond posterior 
margin of abdominal sternite III.

Male genitalia (Figs 25C, D, 37Q, 38Q). Pygofer barrel-
shaped. Basal lobes   of pygofer yellow and erect in ventral 
view. Uncal lobe mostly yellow and rounded apically.

Fig. 30. Auritibicen curvatus sp. n. (male, holotype). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – male py-
gofer, ventral view; D – male pygofer, lateral view.
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Female. Unknown.
Distribution. China (Sichuan).
Remarks. This new species is similar to A. pekinensis, 

but can be distinguished by the shape of the opercula. This 
new species is also similar to A. purus sp. n., but can be 
distinguished by its different body size, markings on the 
pronotal collar, and the colour of its sternites. 

Auritibicen rotundus sp. n.
ZooBank taxon LSID:
B71684F6-8E07-4519-8602-5181C6C1EC70

Type material. Holotype: ♂ (NWAFU), China: Mts Shen-
nongjia, Hubei Province, 13.viii.2004, Shiqing Xu leg.

Etymology. The species name is a Latin masculine adjective 
meaning “rounded”, signifying the rounded posterior margin of 
the opercula.

Measurements of type. (1♂). Body length: 38.4; fore 
wing length: 48.6; fore wing width: 16.0; width of head 
including eyes: 14.2; pronotum width (including prono-
tal collar): 15.0; mesonotum width: 12.1; expanse of fore 
wings: 110.0.

Description of male. Head (Fig. 26A, B)  . Black, with a 
pair of small faint yellow spots on posterolateral angles of 
vertex. Eyes fuscous; ocelli yellow. Supra-antennal plates 
black. Postclypeus moderately swollen, castaneous with a 
large yellow spot near frontoc lypeal suture in dorsal view. 
Lora black with yellow margins. Rostrum ochraceous with 
apical part black, extends to the anterior margin of mid 
coxae.

Thorax (Fig. 26A). Inner area of pronotum ochraceous, 
with yellow narrow anterior and narrow black lateral and 
posterior margins. A black central longitudinal fascia 
curved outward and dilated both anteriorly and posteriorly; 
a pair of black short fasciae along lateral fi ssures; a pair of 
yellow spots near posterior margin of inner area. Prono-
tal collar broad and yellow, with posterior margin black. 
Mesonotum black, with a discontinuous W-shaped mark-

ing in front of cruciform elevation; a pair of large brown 
tongue-shaped markings on lateral sigilla; a pair of yellow 
longitudinal fasciae along lateral margin of mesonotum. 
Cruciform elevation black with a yellow spot on each an-
terior angle.

Wings (Fig. 26A). Hyaline. Fore wing with infuscation 
on r and r-m crossveins; base of ulnar cell 2 shorter than 
base of ulnar cell 3; base of apical cell 1 as long as base of 
apical cell 2. Hind wing without infuscation. Basal half of 
wing veins black.

Abdomen (Fig. 26A, B). Cylindrical. Tergites black, 
with longitudinal series of white pollinosity spots on ter-
gites 1–8, respectively; lateral length of tergite 4 shorter 
than median length; tergite 8 shorter than tergites 6 and 
7 combined. Abdominal sternites opaque and ochraceous, 
with anterior part of each sternite black; sternite VIII as 
long as sternite VII; epipleurites black, with yellow pos-
terior margins. Timbal covers half black and half yellow 
and completely covering timbal. Opercula yellow, inner 
margins overlapping, with rounded posterior margin just 
reaching abdominal sternite II.

Male genitalia (Figs 26C, D, 37R, 38R). Pygofer barrel-
shaped. Basal lobes of pygofer yellow and curved inward-
ly. Uncal lobe black and truncated apically; apex curved 
inwardl  y in lateral view. 

Female. Unknown.
Distribution. China (Hubei).
Remarks. This new species is similar to A. lijiangensis 

sp. n., but can be distinguished by the pair of large tongue-
shaped markings on lateral sigilla.

Auritibicen gracilis sp. n. 
ZooBank taxon LSID:
2ED87856-2905-4436-ABDC-8BFF476D8D9D

Type material. Holotype: ♂ (SNSD), China: Kiŭlŭng 
Bez., Tatsienlŭ, Sz’Tschwan [= Sichuan Province]: Friedrich, 
22.viii.1937, coll. A. Jacobi; Para  type 1♂ (SNSD): Osaschi Bez., 
Tatsienlŭ, Sz’Tschwan: 22.viii.1937, coll.  A. Jacobi.

Fig. 31. Auritibicen curvatus sp. n. (males). A & B – habitus, dorsal view, showing intraspecifi c variation.

http://zoobank.org/B71684F6-8E07-4519-8602-5181C6C1EC70
http://zoobank.org/2ED87856-2905-4436-ABDC-8BFF476D8D9D
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Etymology. The species name is a Latin masculine adjective 
meaning “slender”, signifying the slender W-shaped marking on 
the thorax.

Measurements of type. (2♂): Body length: 32.6–33.5; 
fore wing length: 37.2–37.5; fore wing width: 12.5–13.1; 
width of head including eyes: 11.5–12.1; pronotum width 
(including pronotal collar): 11.9–12.0; mesonotum width: 
9.7–10.0; expanse of fore wings: 83.5.

Description of male. Head (Fig. 27A, B). Black, with 
a pair of small irregular yellow spots on posterolateral an-
gles of vertex. Eyes castaneous; ocelli orange red. Supra-
antennal plates yellow. Postclypeus moderately swollen, 
castaneous with a large yellow upside-down triangular spot 
near frontoclypeal suture in dorsal view. Lora black with 
yellow margins. Rostrum yellow with apical part fuscous, 
extending to the anterior margin of mid coxae.

Thorax (Fig. 27A). Inner area of pronotum rather brown-
ish ochraceous, with separate black markings along mar-
gins. A yellow central anchor shaped fascia with black 
edges. Pronotal collar bro ad and yellowish green, with two 
lateral black markings. Mesonotum black, with a slender, 
continuous W-shaped marking in front of cruciform eleva-

tion, ca. 1.6 × as wide as long, evenly curved and constant-
ly narrowed; a pair of large brown tongue-shaped mark-
ings on lateral sigilla; a pair of yellow longitudinal fasciae 
along lateral margins of mesonotum. Cruciform elevation 
yellow with a large black spot medially.

Wings (Fig. 27A). Hyaline. Fore wing with infuscation 
on r and r-m crossveins; base of ulnar cell 2 shorter than 
base of ulnar cell 3; base of apical cell 1 shorter than base 
of apical cell 2; distal part of fore wing after nodal line is 
not elongate, rather shortened; ulnar cells becoming short-
er. Hind wing without infuscation. Basal half of wing veins 
yellow.

Abdomen (Fig. 27A, B). Cylindrical. Tergites black, 
with a pair of small white pollinosity spots on lateral sides 
of each tergite. Abdominal sternites dull ochreceous; ster-
nite VIII as long as sternite VII; epipleurites black with 
yellow posterior margins. Opercula ochraceous, inner mar-
gins not overlapping, and not reaching posterior margin of 
abdominal sternite II.

Male genitalia (Figs 27C, D, 37S, 38S). Pygofer wider 
near middle. Basal lobes narrow but elongate, reaching 
middle of pygofer. Uncal lobe black, slightly and gently 
narrows apically with evenly rounded margins.

Fig. 32. Auritibicen curvatus sp. n. (female, paratype). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – female 
terminalia, lateral view; D – female terminalia, ventral view.
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Female. Unknown.
Distribution. China (Sichuan).
Remarks. This new species is similar to A. chujoi, but 

can be distinguished by its smaller body-size and different 
W-shaped marking on mesonotum.

Auritibicen septatus sp. n.
ZooBank taxon LSID:
A7D4ACC1-3D9D-45C0-A600-91381A5DA754

Type material. Holotype: ♂ (MNHN), Yunnan, Se-Tchouen, 
Thibet, Lieut Grillières, 1904.

Etymology. The species name is a Latin masculine adjective 
meaning “separate”, signifying the non-overlapping opercula.

Measurements of type. (1♂): Body length: 38.6; fore 
wing length: 47.7; fore wing width: 15.7; width of head 
including eyes: 12.8; pronotum width (including prono-
tal collar): 14.1; mesonotum width: 10.6; expanse of fore 
wings 104.5.

Description of male. Head (Fig. 28A, B). Black, without 
markings. Eyes   castaneous; ocelli orange. Supra-antennal 
plates yellow. Postclypeus moderately swollen, yellowish 
green with a central narrow brown longitudinal fascia in 
ventral view; a series of black lateral, transverse grooves 
in frontal view. Lora black with yellow margins. Rostrum 

yellow   with apical part fuscous, extending to the anterior 
margin of mid coxae.

Thorax (Fig. 28A). Inner area of pronotum yellowish 
green, with a pair of central longitudinal fasciae black, 
extending from anterior margin of pronotum to pronotal 
collar, curved outward and dilated both anteriorly and pos-
teriorly; margins of inner area black, with a pair of triangu-
la r spots near posterior margin. Pronotal collar broad and 
yellowish green, with two black narrow longitudinal fas-
ciae laterally. Mesonotum black, with a broad, continuous 
yellow W-shaped marking in front of cruciform elevation; 
a pair of large yellow tongue-shaped markings on lateral 
sigilla. Cruciform elevation yellow with a large black tri-
angular spot medially.

Wings (Fig. 28A). Hyaline. Fore wing with faint infus-
cation on r and r-m crossveins; base of ulnar cell 2 shorter 
than base of ulnar cell 3; base of apical cell 1 as long as 
base of apical cell 2. Hind wing without infuscation. Basal 
half of wing veins yellow.

Abdomen (Fig. 28A, B). Cylindrical. Tergites black, 
with longitudinal series of white pollinosity spots on each 
tergite; lateral length of tergite 4 about equal to median 
length; tergite 8 distinctly longer than tergites 6 and 7 com-
bined. Abdominal sternites opaque, mostly yellow; sternite 

Fig. 33. A – habitat of Auritibicen curvatus sp. n.; B – host plant (Juglans regia) of A. curvatus sp. n.; C – a captured male individual of A. 
curvatus sp. n. in Mt. Huashan; D – a male individual of A. curvatus sp. n. perching on a branch; E  – exuvia of A. curvatus sp. n. in Mt. 
Huashan.

http://zoobank.org/A7D4ACC1-3D9D-45C0-A600-91381A5DA754
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VIII as long as sternite VII; Epipleurites fuscous with yel-
low posterior margins. Timbal covers mostly yellow and 
completely cover timbal. Opercula castaneous, inner mar-
gins not overlapping, with widely rounded apex which pro-
trudes beyond posterior margin of abdominal sternite III.

Male genitalia (Figs 28C, D, 37T, 38T). Pygofer barrel-
shaped. Basal lobes of pygofer slightly fuscous apically, 
elongate and divergent. Uncal lobe yellow and truncated 
apically.

Female. Unknown.
Distribution. China (Yunnan).
Remarks. This new species is similar to A. bihamatus, 

but can be distinguished by the pair of large tongue-shaped 
markings o  n lateral sigilla of mesonotum.

Auritibicen lijiangensis sp. n. 
ZooBank taxon LSID:
25E35E26-373F-49D1-8DDC-6AE23598C41C

Type material. Holotype: ♂ (TUA), China: Baishui River, 
Naxi Minority Autonomous County, Lijiang City, Yunnan Prov-
ince, 19.vii.1987.

Etymology. The species name is derived from the type locality.

Measurements of type. (1♂): Body length: 32.5; fore 
wing length: 37.2; fore wing width: 12.8; width of head 
including eyes: 10.7; pronotum width (including prono-
tal collar): 12.7; mesonotum width: 8.9; expanse of fore 
wings: 85.0.

Description of male. Head (Fig. 29A, B). Black, with-
out distinct markings. Eyes castaneous; ocelli yellow. Su-
pra-antennal plates yellow. Postclypeus moderately swol-
len, castaneous with a series of black lateral, transverse 
grooves in frontal view. Lora black with yellow margins. 
Rostrum yellow with apical part black, extending to the 
anterior margin of mid coxae.

Thorax (Fig. 29A). Inner area of pronotum castaneous, 
with a pair of black central longitudinal fasciae,  extend-

Fig. 34. Auritibicen purus sp. n. (male, holotype). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – male pygofer, 
ventral view; D – male pygofer, lateral view.

http://zoobank.org/25E35E26-373F-49D1-8DDC-6AE23598C41C
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ing from anterior margin of pronotum to pronotal collar, 
curved outward and dilated both anteriorly and posteriorly; 
paramedian fi ssures and lateral fi ssures fuscous; margins 
of inner area black, with a pair of triangular spots near pos-
terior margin. Pronotal collar broad and yellowish green, 
with two black broad longitudinal fasciae laterally. Mes-
onotum black, with a narrow, continuous yellow W-shaped 
marking in front of cruciform elevation; a pair of narrow, 
yellow fasciae along lateral margins of mesonotum. Cru-
ciform elevation yellow with a large black triangular spot 
medially.

Wings (Fig. 29A). Hyaline. Fore wing with faint infus-
cation on r and r-m crossveins; base of ulnar cell 2 shorter 
than base of ulnar cell 3; base of apical cell 1 shorter than 
base of apical cell 2. Hind wing without infuscati on. Basal 
half of wing veins black.

Abdomen (Fig. 29A, B). Cylindrical. Tergit  es black, 
with longitudinal series of white pollinosity spots on each 
tergite; lateral length of tergite 4 about equal to median 
length; tergite 8 as long as tergites 6 and 7 together. Ab-
dominal sternites opaque, black basally and ochraceous 

distally, with black anterior part; sternite VIII longer than 
sternite VII  ; epipleurites black, with yellow posterior mar-
gins. Sternites and epipleurites covered with white pollin-
osity. Timbal covers black and completely cover timbal. 
Opercula ochraceous, inner margins overlapping; not 
reaching posterior margin of abdominal sternite III and 
rounded apically.

Male genitalia (Figs 29C, D, 37U, 38U). Pygofer barrel-
shaped. Basal lobes of pygofer yellow, and erect in ventral 
view. Uncal lobe fuscous to yellow and rounded apically.

Female. Unknown.
Distribution. China (Yunnan).
Remarks. This new species is very similar to A. peki-

nensis, but can be distinguished by the shape of the W-
shaped marking on mesonotum.

Auritibicen curvatus sp. n.
ZooBank taxon LSID:
8A2F635A-61AC-45B9-94F1-97D177D6123F

Type material. Holotype: ♂ (NWAFU), China: Mt. Huashan, 
Weinan City, Shaanxi Province, 24.vii.2014. Paratype: 1♂ 
(NWAFU), China: Mt. Nanwutai, Xi’an, Shaanxi Province, 

Fig. 35. Auritibicen parvus sp. n. (male, holotype). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – male pygofer, 
ventral view; D – male pygofer, lateral view.

http://zoobank.org/8A2F635A-61AC-45B9-94F1-97D177D6123F
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27.vi.1951; 1♂ (NWAFU), same data except 24.vii.1951; 3♂, 
5♀ (NWAFU), same data except viii.1957; 2♂ (NWAFU), same 
data except vii.1980; 1♂ (NWAFU), China: Mts Qinling, Shaanxi 
Province, vii.2010; 12♂, 7♀ (NWAFU), China: Mt. Hua, Weinan 
City, Shaanxi Province, 24.vii.2014; 2♂, 1♀ (TUA), same data 
except 17.vii.2016.

Etymology. The species name is a Latin masculine adjective 
meaning “curved”, signifying the curved opercula.

Measurements of types. (22♂, 13♀): Body length: 
male 38.1–42.5, female 36.2–40.0; fore wing length: male 
46.5–52.5, female 48.9–53.1; fore wing width: male 14.7–
17.0, female 15.2–16.7; width of head including eyes: male 
12.6–14.4, female 13.6–14.2; pronotum width (including 
pronotal collar): male 14.5–16.8, female 14.9–15.8; mes-
onotum width: male 11.7–12.7, female 12.2–12.7; expanse 
of fore wings: male 104.7–111.4, female 106.9–114.3.

Description of male. Head (Fig. 30A, B). Black, with-
out distinct markings. Eyes dark blue in live specimens; 
ocelli fuscous. Supra-antennal plates yellow. Postclypeus 
moderately swollen, black with a small yellow spot near 
frontoclypeal suture in dorsal view. A series of transverse 

grooves covered with white pollinosity. Lora black, with 
yellow margins and white pollinosity. Rostrum ochraceous 
with apical part black, extending to the anterior margin of 
mid coxae.

Thorax (Figs 30A, B, 31). Inner area of pronotum ochra-
ceous (or yellow), with some irregular black markings; an-
terior margin yellow and posterior margin black; a pair of 
spots near posterior margin yellow. Pronotal collar broad 
and yellow, with black margins. Mesonotum black, with 
a thin medially and broad laterally continuous W-shaped 
marking in front of cruciform elevation (or discontinuous 
W-shaped marking); a pair of yellow fasciae along lateral 
margin of mesonotum, which is covered with white pol-
linosity; cruciform elevation yellow with a small black 
spot medially. Legs almost entirely crimson to brownish 
ochraceous.

Wings (Fig. 30A). Hyaline. Fore wing with infuscation 
on r, r-m crossveins, base of apical cell 3, base of apical 
cell 4, m and m-cu crossveins and those along the latter 
two much weaker; base of ulnar cell 2 shorter than base of 
ulnar cell 3; base of apical cell 1 as long as base of apical 

Fig. 36. Auritibicen parvus sp. n. (female, paratype). A – habitus, dorsal view; B – head, thorax and abdomen, ventral view; C – female 
terminalia, lateral view; D – female terminalia, ventral view.
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cell 2. Hind wing without infuscation. Basal half of wing 
veins black.

Abdomen (Fig. 30A, B). Cylindrical, longer than dis-
tance from head to cruciform elevation. Tergites black, 
with longitudinal series of white pollinosity spots sublater-
ally on each tergite; lateral length of tergite 4 about equal 
to median length; tergite 8 distinctly longer than tergites 6 
and 7 combined. Abdominal sternites opaque and ochra-
ceous, covered with white pollinosity; sternite VIII longer 
than sternite VII; epipleurites black with yellow posterior 
margins, covered with white pollinosity. Timbal covers 
black, with yellow margins and covered with white pollin-
osity. Opercula yellow, inner margins continuous for about 
1/2 their length, separated and curved inward apically, and 
reach middle of abdominal sternite V. 

Male genitalia (Figs 30C, D, 37V, 38V). Pygofer barrel-
shaped. Basal lobes of pygofer yellow with apex fuscous 

and erect in ventral view. Uncal lobe narrow and black and 
rounded apically, curved inwardly in lateral view. 

Female (Fig. 32). Operculum small, posterior margin 
not reaching abdominal sternite II. Abdominal segment 9 
black in dorsal view and yellow in ventral view; ovipositor 
sheath black, not protruding beyond segment 9, incision in 
the middle of the posterior margin of abdominal sternite 
VII. Other characteristics similar to male.

Distribution. China (Shaanxi)  .
Ecology. This new species was collected at four loca-

tions in Shaanxi Province. Among these specimens, 20 in-
dividuals were collected on Mt. Hua at an altitude of 870 to 
1600 m. The main host plants are Robinia pseudoacacia L. 
(Fabaceae), Quercus baron  ii Skan (Fagaceae), Sambucus 
sieboldiana L. var. pinnatisecta G.Y. Luo & P.H. Huang. 
(Caprifoliaceae) and Juglans regia L. (Juglandaceae) (Fig. 
32).

Fig. 37. Male genitalia of the species of Auriti  bicen in vental view. A – A. atrofasciatus; B – A. bihamatus; C – A. chujoi; D – A. esakii; E 
– A. fl ammatus; F – A. fl avomarginatus; G – A. intermedius; H – A. jai; I – A. japonicus; J – A. kyushyuensis; K – A. leechi; L – A. pekin-
ensis; M – A. slocumi; N – A. tsaopaonensis; O – A. aethus sp. n.; P – A. daoxianensis sp. n.; Q – A. pallidus sp. n.; R – A. rotundus sp. 
n.; S – A. gracilis sp. n.; T – A. septatus sp. n.; U – A. lijiangensis sp. n.; V – A. curvatus sp. n.; W – A. purus sp. n.; X – A. parvus sp. n. 
Scale bar is 1.0 mm.
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Remarks. Intraspecifi c variability in Auritibicen curva-
tus sp. n. is mainly in the W-shaped marking on the mes-
onotum. Type I: thin medially and broad laterally, continu-
ous W-shaped marking; Type II: discontinuous W-shaped 
marking (Fig. 31). This new species is similar to A. leechi, 
but can be distinguished by the shape of its operculum: 
inner margins of opercula overlap for about 1/2 of their 
length from the base in A. curvatus sp. n., but overlap for 
about 2/3 of the length from the base in A. leechi. This 
new species is also similar to A. japonicus, but can be dis-
t inguished by the following characters: fore wing with in-
fuscation merely at bases of second and third apical areas 
(fore wing with other infuscation besides those at bases of 
second and third apical areas in A. japonicus); basal 1/3 
of the inner margins of male opercula overlap and are 
separate for the fi nal 2/3 (inner margins of male opercula 
mostly overlap in A. japonicus). This new species is also 
similar to A. jai, but can be distinguished by the follow-

ing characters: basal cell of fore wing with black markings 
(basal cell of fore wing without black markings in A. jai); 
male opercula with truncated apex (male opercula with an-
gulated apex in A. jai).

Auritibicen purus sp. n.
ZooBank taxon LSID:
2B2A767F-9B5F-46D9-A87C-BB4C8DF7FE1B

Type material. Holotype: ♂ (NWAFU), China: Mt. Yulong, 
Lijiang City, Yunnan Province, 10.viii.1962, Shimei Song leg. 
Paratype: 1♂ (NWAFU), China: Mt. Yulong, Lijiang City, Yun-
nan Province, 21.vii.1979; 1♂ (NWAFU), China: Mt. Yulong, 
Lijiang City, Yunnan Province, 8.vii.1962; 1♂ (NWAFU), same 
locality, 12.vii.1962, Shimei Song leg.

Etymology. The species name is a Latin masculine adjective 
meaning “pure”, signifying the pure snow of Jade Dragon Snow 
Mountain (Mt. Yulong).

Measurements of types. (4♂): Body length: 31.0–31.8; 
fore wing length: 36.2–39.4; fore wing width: 11.5–12.4; 

Fig. 38. Male  genitalia of the species o  f Auritibicen in latera  l view. A – A. atrofasciatus; B – A. bihamatus; C – A. chujoi; D – A. esa  kii; E 
– A. fl ammatus; F – A. fl avomarginatus; G – A.   intermedius; H – A.   jai; I – A. japonicus; J – A. kyushyuensis; K – A. leechi; L – A. pekin-
ensis; M – A. slocumi; N – A. tsaopaonensis; O – A. aethus sp. n.; P – A. daoxianensis sp. n.; Q – A. pallidus sp. n.; R – A. rotundus sp. 
n.; S – A. gracilis sp. n.; T – A. septatus sp. n.; U – A. lijiangensis sp. n.; V – A. curvatus sp. n.; W – A. purus sp. n.; X – A. parvus sp. n. 
Scale bar is 1.0 mm.

http://zoobank.org/2B2A767F-9B5F-46D9-A87C-BB4C8DF7FE1B


95

Wang et al., Eur. J. Entomol. 115: 53–103, 2018 doi: 10.14411/eje.2018.007

width of head including eyes: 10.5–11.3; pronotum width 
(including pronotal collar): 11.2–12.6; mesonotum width: 
8.9–9.5; expanse of fore wings: 79.1–85.6.

Description of male. Head (Fig. 34A, B). Black, with a 
pair of small triangular yellow spots on posterolateral an-
gles of vertex. Eyes and ocelli fuscous. Postclypeus mod-
erately swollen and castaneous. Transverse grooves black 
with white pollinosity. Lora black, with yellow margins 
and covered with white pollinosity. Rostrum yellow with 
basal part brown and apical part black, reaching mid tro-
chanter.

Thorax (Fig. 34A). Inner area   of pronotum yellow, with 
two black minute spots on posterior margin; posterior mar-
gin of inner area black. Pronotal collar broad and yellow, 
with no distinct markings. Mesonotum black, with a broad, 
continuous W-shaped marking in front of cruciform eleva-
tion; a pair of large yellow tongue-shaped markings on lat-
eral sigilla; a pair of round spots in front of anterior angles 
of cruciform elevation. Cruciform elevation yellow with 
medially a small spot.

Wings (Fig. 34A). Hyaline. Fore wing without infusca-
tion; base of ulnar cell 2 shorter than base of ulnar cell 3; 
base of apical cell 1 shorter than base of apical cell 2. Hind 
wing without infuscation. Basal half of wing veins yellow.

Abdomen (Fig. 34A, B). Cylindrical. Tergites black, 
with a pair of small white pollinosity spots sublaterally on 
each tergite; lateral length of tergite 4 shorter than median 
length; tergite 8 distinctly longer than tergites 6 and 7 com-
bined. Abdominal sternites opaque, black basally and red 
distally; sternite VIII longer than sternite VII; epipleurites 
black, with red posterior margins. Timbal covers black me-
dially and yellow laterally and completely cover timbal. 
Opercula yellow, inner margins parallel, and just extending 
beyond posterior margin of abdominal sternite III.

Male genitalia (Figs 34C, D, 37W, 38W). Pygofer bar-
rel-shaped. Basal lobes of pygofer yellow and curved out-
wardly in ventral view. Uncal lobe ochraceous with black 
margins and truncated apically. 

Female. Unknown.

Distribution. China (Yunnan).
Remarks. This new species is similar to A. pallidus sp. 

n., but can be distinguished by its different body size, mark-
ings on the pronotal collar and fore wings and the colour 
of sternites. This new species is also similar to A. atrofas-
ciatus, but can be distinguished by the different W-shaped 
marking on mesonotum and no markings on the fore wing.

Auritibicen parvus sp. n.
ZooBank taxon LSID:
AC10CD14-244D-46D0-A8C1-CEBBA6D40F1A

Type material. Holotype: ♂ (NWAFU), China: Mt. Lu Shan, 
Xichang City, Sichuan Province, 12.viii.2014. Paratype: 2♀ 
(NWAFU), same data as holotype.

Etymology. The species name is a Latin masculine ad  jective 
meaning “small”, signifying the small body size for specimens 
of this species.

Measurements of types. (1♂, 2♀): Body length: male 
28.4, female 26.5–31.0; fore wing length: male 35.1, fe-
male 35.1–37.4; fore wing width: male 11.3, female 11.6–
12.5; width of head including eyes: male 11.0, female 
10.8–11.8; pronotum width (including pronotal collar): 
male 11.3, female 11.3–11.9; mesonotum width: male 8.9, 
female 9.4–10.6; expanse of fore wings: male 75.7, female 
75.6.

Description of male. Head (Fig. 35A, B). Black, a pair 
of yellowish rectangular spots on posterolateral angles 
of vertex. Eyes castaneous; ocelli yellow. Supra-antennal 
plates yellow. Postclypeus moderately swollen and yellow. 
Transverse grooves black with golden pollinosity. Lora 
black with yellow margins and covered with golden pol-
linosity. Rostrum yellow with apical part fuscous, reaching 
mid trochanter.

Thorax (Fig. 35A). Inner area of pronotum yellow, with 
a pair of minute black spots near anterior margin. Pronotal 
collar broad and yellow, with posterior margin ochraceous. 
Mesonotum black, with a continuous W-shaped marking in 
front of cruciform elevation; a pair of large brown tongue-
shaped markings on lateral sigilla; a pair of long yellow 
fasciae along lateral margins of mesonotum. Cruciform el-
evation yellow with a large black spot medially.

Wings (Fig. 35A). Hyaline. Fore wing with faint infusca-
tion on r and r-m crossveins; base of ulnar cell 2 as long as 
base of ulnar cell 3; base of apical cell 1 as long as base of 
apical cell 2. Hind wing without infuscation. Basal half of 
wing veins yellow.

Abdomen (Fig. 35A, B). Cylindrical. Tergites black, 
with irregular yellow markings and white pollinosity spots 
sublaterally on each tergite; lateral length of tergite 4 about 
equal to median length; tergite 8 distinctly longer than ter-
gites 6 and 7 combined. Abdominal sternites opaque and 
ochraceous to fuscous; sternite VIII as long as sternite VII; 
epipleurites black, with yellow posterior margin. Timbal 
covers fuscous medially and green laterally and completely 
cover timbal. Opercula yellow, inner margins overlapping 
for about 1/2 their length from base, and reaching posterior 
margin of abdominal sternite III.

Male genitalia (Figs 35C, D, 37X, 38X). Pygofer barrel-
shaped. Basal lobes of pygofer yellow with apex fuscous 

Fig. 39. A strict consensus tree of the phylogenetic relationships 
of the genus Auritibicen derived from an exact search (traditional 
search) using the program TNT (L: 209; CI: 27; AI: 44).

http://zoobank.org/AC10CD14-244D-46D0-A8C1-CEBBA6D40F1A
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and curved outwardly in ventral view. Uncal lobe ochra-
ceous, with black margins, fused into one, not bifurcate, 
rounded apically.

Female (Fig. 36). Operculum small, posterior margin 
not reaching abdominal sternite II. Abdominal segment 9 
black in dorsal view and yellow in ventral view; ovipositor 
sheath black, not protruding beyond segment 9, incision in 
the middle of posterior margin of abdominal sternite VII. 
Other characteristics similar to male.

Distribution. China (Sichuan).
Remarks. This new species is similar to A. pallidus 

sp. n., but can be distinguished by the following characters: 
head with a pair of yellow spots near eyes (head without 
spots in A. pallidus sp. n.); male opercula curved inwards 
apically (male opercula not curved inwards apically in A. 
pallidus sp. n.).

RESULTS OF PHYLOGENETIC ANALYSIS BASED 
ON MORPHOLOG ICAL CHARACTERS

This study uses a cladistic analysis to elucidate t he re-
lationships within the genus Auritibicen. A phylogenetic 
analysis of the morphological dataset for all the Auritibi-
cen taxa (Table 1) using TNT yielded one strict consensus 
tree (Fig. 39). This indicates that A. fl ammatus was the fi rst 
and A. kyushyuensis the  second divergence, and A. rotun-

dus sp. n. is the sister group of the remaining ingroup taxa. 
A. lijiangensis sp. n. is the sister group of others, which are 
divided into clades A and B. Clade A contains A. chujoi 
+ (A. fl avomarginatus + (A. curvatus sp. n. + A. interme-
dius)). In clade B, A. gracilis sp. n. is the sister group of the 
remaining ingroup taxa, which are divided into clades C 
and D. Clade C comprises two major clades: the fi rst clade 
containing A. septatus sp. n. and A. daoxianensis sp. n.; the 
second (A. parvus sp. n. + A. purus sp. n.) + (A. atrofascia-
tus + (A. pallidus sp. n. + A. tsaopaonensis)). Clade D is 
divided into two major clades: the fi rst containing A. leechi 
and A. jai; the second (A. esakii + (A. aethus sp. n. + A. bi-
hamatus)) + (A. japonicus + (A. slocumi + A. pekinensis)).

The tree selected from the 10 most parsimonious trees 
of the phylogenetic relationships of Auritibicen obtained 
using program WinClada 1.0 is provided in Fig. 40. The 
monophyly of Auritibicen is well supported by a number 
of undisputed characters. A. purus sp. n. is the fi rst diver-
gence, which has the following synapomorphies: a median 
body size (char. 0: 1), base of apical cell 4 of fore wing 
shorter than twice length of r-m vein (char. 18: 1), and 
inner margins of male opercula adjoined but not overlap-
ping (char. 25: 1). The remaining species of Auritibicen 
have several synapomorphies, i.e., posterior margin of pro-
notal collar heterochromous (char. 5: 0), cruciform eleva-

Fig. 40. A selected tree of the phylogenetic relatio    nships of the genus Auritibicen based on 10 MPTs using the program WinClada, unam-
biguous apomorphies mapped on branches, black circles indicate nonhomoplasious changes.
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tion with a large black median spot (char. 12: 0), and fore 
wing with infuscation on r and r-m crossveins (char. 13: 
1). A. parvus sp. n. is the sister to the remaining taxa due 
to fore wing with black markings in basal cell (char. 15: 
0), lateral length of tergite 4 about equal to median length 
(char. 19: 1), male opercula angulated apically (char. 26: 
0), and basal lobes of pygofer yellow, with apex fuscous 
(char. 31: 1). The sister pair A. tsaopaonensis + A. pallidus 
sp. n. have two homoplasies, i.e., length of tergite 8 as long 
as or shorter than tergites 6 and 7 combined (char. 22: 0), 
and male opercula angulated apically (char. 26: 0). The sis-
ter pair A. daoxianensis sp. n. + A. septatus sp. n. have two 
homoplasies, i.e., length of posterior angles of cruciform 
elevation slightly longer than anterior angles (char. 11: 2), 
and lateral length of tergite 4 about equal to median length 

(char. 19: 1). The sister pair A. jai + A. leechi share homo-
plasies as follows: fore wing with black markings in basal 
cell (char. 15: 0), base of apical cell 4 of fore wing shorter 
than twice length of r-m vein (char. 18: 1), and abdominal 
sternites yellow or ochraceous (char. 24: 0). A. lijiangen-
sis sp. n. is the sister to the remaining taxa, with lateral 
length of tergite 4 about equal to median length (char. 19: 
1), uncal lobe rounded apically in ventral view (char. 30: 
0) and dorsal beak higher than distal shoulders in lateral 
view (char. 33: 1). The sister pair A. pekinensis + A. slocu-
mi have two homoplasies, i.e., a spot in median part and 
pair of spots on margins of pronotal collar (char. 4: 0), and 
basal lobes curved outwardly in ventral view (char. 32: 1). 
A. intermedius is the sister group of the sister pair A. chujoi 
+ A. fl avomarginatus, which have three homoplasies, i.e., 

Fig. 41. Phylogenetic  tree of Auritibicen species based on mitochondrial COI. Nodal values above the line indicate bootstrap support 
and posterior prob  abilities of ML/BI. The pictures on the right are the male habitus in dorsal view, from top to bottom: A. fl ammatus, A. 
intermedius, A. kyushyuensis, A. esakii, A. japonicus, A. curvatus sp. n., A. purus sp. n., A. chujoi, A. parvus sp. n., A. atrofasciatus and 
A. bihamatus, respectively.
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pronotal collar without markings (char. 4: 5), cruciform 
elevation with small black median spot (char. 12: 1), and 
fore wing without black markings in basal cell (char. 15: 
1). A. japonicus is the sister to the clade A. curvatus sp. n. 
+ (A. aethus sp. n. + A. bihamatus), with basal lobes erect 
in ventral view (char. 32: 0).

RESULTS OF PHYLOGENETIC ANALYSIS BASED 
ON MOLECULAR DATA

In total, only 26 COI sequences of Auritibicen were 
obtained in this study, since PCR amplifi cation for some 
Auritibicen species was not successful due to degradation 
of the DNA in very old specimens. We obtained a robust 
phylogenetic tree based on the COI gene for 11 species of 
Auritibicen and two outgroup species. The topology of the 
ML tree is identical to that of the BI tree (Fig. 41). Related 
species of Auritibicen are divided into thr  ee clades, with 

A. fl ammatus being a sister to all the other species. The 
remaining taxa are split into two clades. The t  hree popula-
tions of A. kyushyuensis, from Kyushu, Honshu and Shi-
koku, respectively, are closely related to A. intermedius 
from Korea. A. esakii is the sister to the three populations 
of A. japonicus. A. curvatus sp. n. forms a sister gro up with 
(A. purus sp. n. + A. chujoi). A. parvus sp. n. is related to 
A. atrofasciatus from China and forms a sister group with 
A. bihamatus. 

The phylogram from the Bayesian anal  ysis of the com-
bined morphological and molecular data sets   (Fig. S1) is 
provided as a supplementary document. The aligned DNA 
sequence dataset included 1488 positions of COI includ-
ing indels. In the combined dataset of both morphology 
and DNA   sequences, the 1488 characters were constant. 
The topology of the tree based on the combined datasets is 
similar to the ML/BI topologies derived only based on the 

Fig. 42. Chronogram of the tmes of divergence Auritibicen estimated using the BEAST analysis with a Bayesian relaxed lognormal clock. 
The numbers at nodes indicate the mean ages and blue bars the 95% highest posterior density intervals for the ages of the nodes.
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molecular data, but the internal relationships within Clade 
C are poorly resolved.

IN TERSPECIFIC GENETIC DISTANCES OF 
AURITIBICEN AND THE OUTGROUP SPECIES

The pairwise corrected genetic distances based on COI 
sequences of Auritibicen and the outgroup species are 
shown in Table 3. Interspecifi c genetic distances of Au-
ritibicen (0.005–0.090) are distinctly lower than those be-
tween Auritibicen and the outgroup species (0.153–0.185). 
This indicates that the divergences of various species of 
Auritibicen have not reached the genus level. Among the 
species of Auritibicen, the interspecifi c genetic distances 
between A. chujoi and A. esakii is the greatest (Table 3).

Estimates of the times of divergence
A chronogram sho wing the times of divergence of Au-

ritibicen is presented in Fig. 42, in which the branch 
length indicates mean age. The divergence of Auritibicen 
from Lyristes occurred   approximately 12.16 mya (million 
years ago). The age of the most recent common ances-
tor (tMRCA) of   Auritibice n is estimated to be ~3.08 mya 
(95% highest posterior density interval, HPDI, 2.37–3.85 
mya). A. fl ammatus diverged from the others ~2.50 mya 
(95% HPDI, 2.01–3.08 mya). The divergence of A. purus 
sp. n. from A. bihamatus occurred approximately 1.86 
mya (95% HPDI, 1.33–2.36 mya). A. parvus sp. n. and A. 
atrofasciatus diverged from each other ~0.52 mya (95% 
HPDI, 0.30–0.78 mya ). A. curvatus sp. n. diverged from 
the others ~1.97 mya (95% HPDI, 1.56–2.38 mya). The re-
maining taxa diverged into two lineages, “A. kyushyuensis 

+ A. intermedius”, and a lineage containing “A. esakii + A. 
japonicus”, which occurred during the middle Pleistocene.

DISCUSSION

The species in the genus Auritibicen are diffi cult to 
iden  tify because they are all morphologically very simi-
lar and, probably, also because there is little differentia-
tion between related species. Sound-production in cicadas 
is important in their courtship and reproductive behaviour 
(Hayashi, 1977b). The production of species-specifi c, 
acoustic signals by males seems to be related to the confi g-
uration of male opercula (Young, 1990; Luo et al., 2015). 
In previous studies, species of Auritibicen were classifi ed 
into three groups a   ccording to the confi guration of male 
opercula (Kurosawa, 1969; Hayashi, 1977b; Hayashi & 
Saisho, 2015). D espite the length of male opercula in a 
couple of species being variable, male opercula of the 24 
species of Auritibicen can be catalogued into three types, 
i.e., Type I: opercula rather fl imsy and more or less un-
dulate, not overlapping at base, divergently extending far 
beyond abdominal sternite II (A. bihamatus, A. aethus sp. 
n., A. septatus sp. n.); Type II: opercula long, extending to 
abdominal sternite II, somewhat quadrate toward apex in 
most cases (A. japonicus, A. esakii, A. leechi, A. fl avomar-
ginatus, A. jai, A. daoxianensis sp. n., A. pallisus sp. n., A. 
curvatus sp. n., A. purus sp. n., A. parvus sp. n.); and Type 
III (general condition in Auritibicen): opercula rather thick, 
evenly rounded with narrow margin, not extending beyond 
abdominal sternite II (A. fl ammatus, A. intermedius, A. ky-
ushyuensis, A. pekinensis, A. chujoi, A. atrofasciatus, A. 
slocumi, A. tsaopaonensis, A. rotundus sp. n., A. gracilis 

Table 3. Interspecifi c genetic distances of species of Auritibicen and outgroups based on COI gene.
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L. plebejus
L. gemellus 0.140
A. atrofasciatus 0.167 0.170
A. atrofasciatus-1 0.166 0.165 0.006
A. bihamatus 0.175 0.175 0.051 0.053
A. bihamatus-1 0.175 0.175 0.051 0.053 0.000
A. bihamatus-2 0.175 0.175 0.051 0.053 0.000 0.000
A. bihamatus-3 0.175 0.175 0.051 0.053 0.000 0.000 0.000
A. bihamatus-4 0.173 0.169 0.065 0.067 0.026 0.026 0.026 0.026
A. chujoi 0.170 0.169 0.078 0.080 0.071 0.071 0.071 0.071 0.083
A. chujoi-1 0.170 0.169 0.077 0.078 0.070 0.070 0.070 0.070 0.081 0.001
A. esakii 0.173 0.175 0.071 0.073 0.055 0.055 0.055 0.055 0.059 0.089 0.090
A. esakii-1 0.173 0.175 0.071 0.073 0.055 0.055 0.055 0.055 0.059 0.089 0.090 0.000
A. fl ammatus 0.163 0.156 0.064 0.068 0.054 0.054 0.054 0.054 0.057 0.067 0.065 0.061 0.061
A. fl ammatus-1 0.163 0.153 0.067 0.071 0.057 0.057 0.057 0.057 0.057 0.069 0.068 0.064 0.064 0.003
A. intermedius 0.169 0.182 0.065 0.070 0.047 0.047 0.047 0.047 0.058 0.083 0.084 0.041 0.041 0.057 0.060
A. japonicus 0.173 0.177 0.066 0.067 0.054 0.054 0.054 0.054 0.061 0.083 0.084 0.023 0.023 0.061 0.064 0.035
A. japonicus-1 0.173 0.177 0.066 0.067 0.054 0.054 0.054 0.054 0.061 0.083 0.084 0.023 0.023 0.061 0.064 0.035 0.000
A. japonicus-2 0.175 0.179 0.067 0.068 0.056 0.056 0.056 0.056 0.063 0.084 0.086 0.025 0.025 0.063 0.065 0.036 0.001 0.001
A. japonicus-3 0.176 0.180 0.068 0.067 0.053 0.053 0.053 0.053 0.063 0.086 0.087 0.021 0.021 0.064 0.067 0.034 0.008 0.008 0.009
A. kyushyuensis 0.169 0.185 0.064 0.068 0.053 0.053 0.053 0.053 0.061 0.084 0.086 0.041 0.041 0.061 0.064 0.026 0.031 0.031 0.032 0.034
A. kyushyuensis-1 0.174 0.183 0.070 0.071 0.050 0.050 0.050 0.050 0.061 0.083 0.084 0.043 0.043 0.058 0.061 0.008 0.038 0.038 0.039 0.036 0.028
A. kyushyuensis-2 0.174 0.183 0.070 0.071 0.050 0.050 0.050 0.050 0.061 0.083 0.084 0.043 0.043 0.058 0.061 0.008 0.038 0.038 0.039 0.036 0.028 0.000
A. kyushyuensis-3 0.171 0.183 0.067 0.071 0.047 0.047 0.047 0.047 0.058 0.080 0.081 0.041 0.041 0.055 0.058 0.005 0.035 0.035 0.036 0.034 0.026 0.003 0.003
A. curvatus sp. n. 0.178 0.170 0.064 0.066 0.050 0.050 0.050 0.050 0.054 0.081 0.080 0.060 0.060 0.060 0.062 0.059 0.069 0.069 0.070 0.066 0.061 0.061 0.061 0.059
A. curvatus sp. n.-1 0.174 0.170 0.064 0.066 0.053 0.053 0.053 0.053 0.057 0.078 0.077 0.063 0.063 0.060 0.062 0.061 0.072 0.072 0.073 0.069 0.064 0.064 0.064 0.061 0.003
A. purus sp. n. 0.171 0.180 0.067 0.067 0.043 0.043 0.043 0.043 0.047 0.077 0.075 0.067 0.067 0.058 0.061 0.054 0.070 0.070 0.071 0.068 0.065 0.054 0.054 0.051 0.056 0.058
A. parvus sp. n. 0.162 0.181 0.017 0.021 0.056 0.056 0.056 0.056 0.067 0.088 0.087 0.070 0.070 0.068 0.071 0.070 0.070 0.070 0.071 0.070 0.068 0.074 0.074 0.071 0.065 0.065 0.065
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sp. n., A. lijiangensis sp. n.). However, this grouping of 
species of Auritibicen accordin g to the male opercula is 
supported neither by the morphological or the molecular 
phylogeny trees. Moreover, in many cicadas the shape 
and relative length of opercula do not always refl ect the 
phylogenetic relationships (Hayashi, 1987). In this study, 
only morphological characters of adults were used in the 
phylogenetic analyses, because specimens of many species 
of Auritibicen are very rare and, furthermore, a few spe-
cies are very variable. In addition, only the COI gene was 
used in the phylogenetic analyses, because PCR amplifi ca-
tion was not successful for some species, including the fi ve 
new species, due to degradition of the DNA in very old 
specimens. Thus, the phylogeny within Auritibicen merits 
further study based on more morphological features and 
additional molecular data.

To date, all the known species of Auritibicen occur in 
Asia. According to the current data, ten species of Auritibi-
cen occur in the Oriental Region, ten in the Palaearctic 
Region and the other four in both regions. Regarding the 
18 species endemic to mainland Asia, most of them occur 
in Southeast China: eight in Sichuan Province and six in 
Yunnan Province (for detailed distribution of each species, 
see Table 4). Sichuan and Yunnan Provinces are mountain-
ous areas at the northern margin of tropical Southeast Asia 
(Zhu et al., 2003). Based on the distribution and phylog-
eny of Auritibicen, we infer that the centre of distribution 
of Auritibicen could be Southwest China (e.g., Sichuan 
and Yunnan Provinces). Mountainous areas in Southwest 
China might have been the potential refugia for species of 
Auritibicen in the last ice age, which led to the formation 
of new lineages/taxa and contributed to the high diversity 
of this genus. i.e., from where this group spread northeast-
ward to Shaanxi, Hubei and adjacent areas along the Daba 
and Qinling Mountains, then further northeastwards to 

Hebei Province in China, and also to Far East Russia, the 
Korean Penisula and Japan. 

Past geologic events and climatic fluctu  ations in the 
Pleistocene had profound effects on the phylogeographic 
structure and genetic patterns of organisms (Hewitt, 2000, 
2004; van Tuinen & Dyke, 2004; Song et al., 2009). This 
resulted in a high diversity in subtropical and tropical re-
gions in southern China (Crowe et al., 2006; Dong et al., 
2013). The tremendous climatic changes during the Pleis-
tocene infl uenced the distribution and evolution of many 
plants and animals (Dyke & van Tuinen, 2004; Huang 
et al., 2010; Ding et al., 2011). Results of our molecular 
phylogenetic analysis indicate that species of Auritibicen 
are structured phylogeographically, with related species 
clustered in three lineages (Fig. 41). Our results indicate 
that the divergence of Auritibicen from Lyristes occurred 
during the Miocene and the most recent common ancestor 
(tMRCA) of Auritibicen during the Pliocene. However, the 
times of the main divergence of species of Auritibicen were 
mainly during the Pleistocene. The rapid change in climate 
and long-period of low temperatures should have resulted 
in the divergence of species and/or population differentia-
tion in Auritibicen during this period. The eastern areas of 
Sino-Japanese region stretch along more than 1,500 km in 
an east-west direction, ranging from the Chinese mainland 
to Japan and the Korean Peninsula, and to Taiwan and the 
Ryukyu Islands (Holt et al., 2013). Auritibicen purus sp. 
n.occurring in China diverged from A. bihamatus occur-
ring in Janpan approximately 1.86 mya (Fig. 42), which 
corresponds to the East China Sea (ECS) land bridge for-
mation and connection between the Eurasian continent and 
the Japanese Islands approximately 1.3–2.0 mya (Kimura, 
2003). Biogeography of Auritibicen occurring on the East 
Asian mainland and adjacent island archipelagos needs to 
be investigated further when more material are available, 
which will improve our understanding of the phylogeo-
graphic relationships and genetic differention in this cicada 
genus.

Our investigation is the fi rst phylogenetic study of Au-
ritibicen that includes all the species. We combined a mor-
phological analysis with molecular analysis. Our results 
reveal the relationships within Auritibicen. Obviously, this 
is not the “fi nal word” concerning the phylogenetic rela-
tionships of Auritibicen taxa. In the molecular analysis, 
A. kyushyuensis from Japan is closely related to A. inter-
medius from Korea (Fig. 41), and the “interspecifi c” ge-
netic distances between A. intermedius and some samples 
of A. kyushyuens are lower than the intraspecifi c genetic 
distances recorded for A. kyushyuensis (Table 3). This indi-
cates that these two species   might be identical (Sota et al., 
2016). However, the inconsistent result between the gene 
tree and the morphological tree might be due to stochas-
tic or incomplete lineage sorting (Ballard & Whitelock, 
2004; Maddison & Knowles, 2006), particularly for the 
molecular phylogenetic analysis, which was based on very 
few specimens of related species. We tentatively treat A. 
intermedius and A. kyushyuensis as two independent spe-
cies as they differ morphologically. However, the identity 

Table 4. Species of Auritibicen and their distributions.

Species Distribution
Auritibicen atrofasciatus China (Sichuan, Yunnan, Fujian, Tibet)
Auritibicen bihamatus Japan,   Russia
Auritibicen chujoi China (Taiwan)
Auritibicen esakii Japan
Auritibicen   fl ammatus        China (Hubei, Sichuan, Shaanxi; Japan, Korea?)
Auritibicen  fl avomarginatus China (Taiwan)
Auritibicen  intermedius Russia, Korea
Auritibicen jai China (Hebei, Shaanxi, Zhejiang, Jiangxi)
Auritibicen japonicus China (Shaanxi, Jiangxi); Japan, Korea?
Auritibicen    kyushyuensis Japan
Auritibicen   leechi China (Sichuan, Yunnan)
Auritibicen pekinensis China (Tibet)
Auritibicen slocumi China (Sichuan, Guangxi)
Auritibicen tsaopaonensis China (Sichuan, Yunnan)
Auritibicen aethus sp. n. China (Zhejiang, Fujian)
Auritibicen daoxianensis sp. n. China (Hunan)
Auritibicen pallidus sp. n. China (Sichuan)
Auritibicen rotundus sp. n. China (Hubei)
Auritibicen gracilis sp. n. China (Sichuan)
Auritibicen septatus sp. n. China (Yunnan)
Auritibicen lijiangensis sp n. China (Yunnan)
Auritibicen curvatus sp. n. China (Shaanxi);
Auritibicen purus sp. n. China (Yunnan)
Auritibicen parvus sp. n. China (Sichuan)
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and relationship between these two species needs further 
investigation based on more material. In addition, all the 
characters in our morphological analysis are external char-
acteristics, since too few species were studied well enough 
to include other data (e.g., acoustic characters, biological 
data, and nymphal characters) in the phylogenetic analy-
ses. We also describe some of the new species based only 
on the male holotype, which has been delayed for a long 
time due to the unsuccessful endeavour to obtain more 
specimens. Generally, the collecting of Auritibicen cicadas 
is diffi cult, because they perch high up in trees or near the 
tip of twigs and most species do not fl y to light. A phyloge-
netic analysis based only on adult morphology and without 
female characters is highly likely to be imperfect. Over-
all, the analyses of combined molecular and morphologi-
cal data yielded a phylogenetic topology largely congruent 
with the molecular-based phylogeny, because 35 morpho-
logical characteristics offer too little information for the 
combined dataset. Despite the shortcomings, the systemat-
ics of Auritibicen is elucidated for the fi rst time based on 
both molecular data and morphological characters. These 
results will help in future studies on the phylogeography 
and evolution of this genus and other related species of ci-
cada occurring in East Asia.
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Fig. S1. Bayesian consensus phylogram of Auritibicen. Phylogram 
based on Bayesian analysis of combined dataset of COI + mor-
phology. Numbers above branches are Bayesian posterior prob-
ability (PP) values.




