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ABSTRACT

A molecular phylogeny and a review of family-group classification are presented for 137 species (ca. 125 genera) of the
insect family Cicadidae, the true cicadas, plus two species of hairy cicadas (Tettigarctidae) and two outgroup species from
Cercopidae. Five genes, two of them mitochondrial, comprise the 4992 base-pair molecular dataset. Maximum-likelihood
and Bayesian phylogenetic results are shown, including analyses to address potential base composition bias. Tettigarcta
is confirmed as the sister-clade of the Cicadidae and support is found for three subfamilies identified in an earlier morpho-
logical cladistic analysis. A set of paraphyletic deep-level clades formed by African genera are together named as Tettigo-
myiinae n. stat. Taxonomic reassignments of genera and tribes are made where morphological examination confirms
incorrect placements suggested by the molecular tree, and 11 new tribes are defined (Arenopsaltriini n. tribe, Durangonini
n. tribe, Katoini n. tribe, Lacetasini n. tribe, Macrotristriini n. tribe, Malagasiini n. tribe, Nelcyndanini n. tribe, Pagi-
phorini n. tribe, Pictilini n. tribe, Psaltodini n. tribe, and Selymbriini n. tribe). Tribe Tacuini n. syn. is synonymized with
Cryptotympanini, and Tryellina n. syn. is synonymized with an expanded Tribe Lamotialnini. Tribe Hyantiini n. syn. is

cadettinae from Cicadinae, and Ydiellini and Tettigomyiini are transferred to Tettigomyiinae n. stat from Cicadettinae.
While the subfamily Cicadinae, historically defined by the presence of timbal covers, is weakly supported in the molecular
tree, high taxonomic rank is not supported for several earlier clades based on unique morphology associated with sound
production.

Key words: systematics, taxonomy, morphology, nuclear DNA, mtDNA, combined data analysis, Auchenorrhyncha,
Hemiptera, Cicadoidea, biogeography

INTRODUCTION

Cicadas are hemipteran insects known for their multiple-year life cycles, some of which are the longest known in
non-eusocial insects, and for their loud, complex, and usually species-specific acoustic sexual signals or songs
(Myers 1929; Claridge 1985; Williams & Simon 1995). Cicadas have become useful model organisms for studies
of speciation and biogeography, because songs allow rapid assessment of local cicada communities and facilitate
the detection of cryptic taxa at early stages of divergence (Marshall ez al. 2011; Hertach et al. 2016). Cicadas have
also become a focus of studies of endothermy (e.g., Sanborn et al. 2003; Sanborn et al. 2017), of endosymbiosis,
where extraordinary examples of genome evolution have been documented (McCutcheon ef al. 2009; Van Leuven
et al. 2014; Campbell ef al. 2015), and in technology where the nanostructure of cicada wings has served as a
template for nanolithography to create hydrophobic, antireflective and/or antibiotic surfaces (Zhang et al. 2006;
Xie et al. 2008; Hasan et al. 2013; Zada et al. 2016; Lin et al. 2018). Although cicadas are not major agricultural
pests, they are a significant concern for orchardists and growers of certain crops (e.g., sugarcane—Ito & Nagamine
1981; kiwifruit—Logan & Alspatch 2007; grapes—Mehdipour et al. 2016), and they are among the largest and
most charismatic insects (Fig. 1).

Morphological features involved in sound production have been used in Cicadidae classification to distinguish
taxa ranking as low as species and as high as family. In the first subfamily-level schemes, Distant (1889)
distinguished two groups in part by the degree of development of structures covering the timbals, the specialized
sound organs of male cicadas. Later, Distant (1906) expanded the classification to three groups, the subfamilies
Cicadinae Latreille, Gaeaninae Distant, and Tibicininae Distant, with fully covered, partly covered, and uncovered
timbals, respectively. Although these subfamily definitions are maintained in part today, the taxonomic utility of
some song-related morphological features has been repeatedly challenged, and widely varying numbers of families
and subfamilies have been proposed through the 20th century (see Boulard 1976a, 1986b, 1998; Duffels 1993;
Moulds 2005) (Fig. 2). Distant’s system of tribes has gone largely unexamined, although many tribes have since
been added, and many recent changes have been proposed for tropical Asian genera (see below).

The first formal phylogenetic analysis of the family Cicadidae was published by Moulds (2005), who included
genitalic and internal reproductive characters along with external morphology including sound-producing
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structures. His cladistic tree (Fig. 3) was used to support a three-subfamily system, partly matching Distant's
groups, that has achieved general acceptance (e.g., Sanborn 2013). Moulds also concluded that the genus
Tettigarcta White (the “hairy cicadas) forms a sister-clade to the rest of the cicadas, leading him to support a two-
family classification of the Cicadoidea (Tettigarctidae and Cicadidae).

FIGURE 1. Superfamily Cicadoidea. Left to right, and top to bottom (all in Family Cicadidae except Tettigarcta): Magicicada
septendecim L. (17-year cicada)—Cicadettinae, USA, photo C. Simon; Psithyristria grandis Lee & Hill—Cicadinae,
Philippines; Kikihia muta (Fab.—Cicadettinae, New Zealand; Tettigarcta crinita Distant—Tettigarctinae (Tettigarctidae),
Australia, photo C. Simon; Lembeja vitticollis (Ashton)—Cicadettinae, Australia; Odopoea insignifera Berg—Cicadinae,
Argentina; Quintilia wealei (Distant)—Tettigomyiinae n. stat., South Africa; Stagira sp.—Tettigomyiinae n. stat., South
Africa; Okanagana rubrovenosa Davis—Tibicininae, USA. Images not at matching scale. Photos by K. Hill and D. Marshall
unless specified.
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FIGURE 2. Historical shifts in the number of families and subfamilies in Cicadidae classification (excluding Tettigarctidae).

Several cicada genera and three tribes (e.g., Buckley & Simon 2007; Marshall et al. 2008; Marshall et al. 2012;
Popple 2013; Sota ef al. 2013; Hill et al. 2015, Owen et al. 2015; Marshall et al. 2016; Lukasik er al. 2017; Owen
et al. 2017; Wang et al. 2017) have been examined in molecular phylogenetic studies, but no family-level genetic
analysis has yet been completed to test Moulds’s cladistic tree. Additional phylogenetic work is especially needed
because Moulds’s study incorporated just 70 current Cicadoidea genera of the approximately 450 known
worldwide and 21 of the 44 tribes known before this study (see Sanborn 2013; Sanborn 2014a; Sanborn 2018), and
the sampling was geographically biased toward Australasia. Few cicada genera were included from North America
(2), South America (5), and Africa (1), although cicadas are diverse in all of those regions.

In this paper we present a molecular phylogeny of the true cicadas plus the hairy cicadas, together with a
review of Cicadidae classification. Using nuclear and mitochondrial loci, we find strong support for the deep-level
relationships in Moulds’s morphological cladistic tree and its associated taxonomic changes. In part due to greater
taxon sampling, we also find many strongly supported conflicts in the placement of genera within the subfamily
and tribe classification. Where taxon placement in the molecular tree contradicts current classification, we make
the necessary taxonomic transfers supported by morphological characters. We elevate the tribe Tettigomyiini in
Cicadettinae to subfamily rank, and we describe 11 new tribes. We confirm only limited support for older proposed
deep-level clades based on unique morphological features associated with sound production, as discussed by
Boulard (1976a, 1998) and Moulds (2005).

MATERIALS AND METHODS
Taxon Sampling and Identification

For most species, cicada tissue was preserved in 95% ethanol at the time of collection and stored at room
temperature or chilled on water ice until long-term storage at -20°C or -80°C. Some cicadas were preserved whole
in ethanol, while in other cases one or more legs were removed at collection and preserved in ethanol, after which
the remainder of the specimen was dried for pinning. A few species were sequenced from legs taken from dried
museum specimens. Samples were obtained through a global network of collaborators (see Table 1 and
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Acknowledgments) and identified by consulting primary literature and regional experts. Taxon sampling spanned
the three described Cicadidae subfamilies (Moulds 2005) and the two extant species of the sister-family
Tettigarctidae. Phylogenetic studies of some of the larger tribes (i.e., Cryptotympanini—Hill et al 2015;
Cicadettini—Marshall et al. 2016; Zammarini—Goemans 2016; Platypleurini—Price et al. in prep.; and Cicadini
and related tribes—unpublished data) helped refine the final choice of taxa. Genbank sequences from two genera of
froghoppers (Cercopidae) were selected as outgroups based on the Auchenorrhyncha phylogenies of Cryan &
Urban (2012) and Cryan & Svenson (2010), bringing the total number of taxa in the analysis to 141. In some cases,
sequences from two specimens of the same species (and/or sequences from Genbank) were combined to make one
chimeric exemplar (see Table 1).

Psaltoda moerens
Neopsaltoda crassa
Anapsaltoda pulchra
Henicopsaltria rufivelum
Henicopsaltria eyedouxii
Lyristes plebejus
Cryptotympana fascialis
Arenopsaltria fullo
Macrotristria intersecta
Macrotristria angularis
lllyria burkei
Platypleura stridula
ThOx%pleura calypso

opha saccata
Arunta perulata CICADINAE
Cyclochila virens
Cyclochila australasiae

Burbunga hillieri

Burbunga gilmorei
Burbunga albofasciata
Jassopsaltria sp. A
Jassopsaltria rufifacies

Diceropyga subapicalis
Cosmopsaltria doryca
Dundubia vaginata
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r T istig
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Odopoea dilatata —
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* Palapsalta circumdata
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Taurella forresti

Marteena rubricincta

Adelia borealis
Kobonga umbrimargo
Diemeniana frenchi
Terepsalta infans
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Tryella ochra
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C Tettigarcta tomentosa
* Tettigarcta crinita TETTIGARCTIDAE

— CERCOPIDAE

FIGURE 3. Cicadoidea phylogeny obtained from morphological cladistic analysis (adapted from Fig. 56 in Moulds 2005),
with Cicadidae subfamilies shown. Stars at nodes indicate jackknife support above 50% and/or T-PTP support less than 0.07.
Numbers refer to nodes shown in the molecular trees (see Results). Taxa are shown with nomenclature updated since 2005.

PHYLOGENETIC SYSTEMATICS OF CICADIDAE Zootaxa 4424 (1) © 2018 Magnolia Press - 7



23pd jxou Yy U0 panunuod

X X X [[TWpUIA 0" “INdNg [ L0/L0/60 Qouel{ AUQUY-NP-g  00L'S  SLTEY 90'd IO’ AL MA'LO  §SLI ‘snoeuury 1o bppaL)

Tr1LZsOD Z01L250D e[eSon W JB[UL L €0/60/- BIROID - - - 0TI IS MH'E0  8SL1 ‘snoeuul'| 110 DpPII)

x TrSEILLY x 00£209L x X qeuowns  90/gO/LO  ElEnSNY VM L60¥TL 8I¥LI-  T0HANVMNOV90 6861 ‘Prejnog ds ppporoosduy)

X orTyLodM  OVPCTrLOd - €00T soe] ued N - - BN SOE] - ‘ds DoNSIUAY ")

X X X x X qQeToluny  ¢1/S0/SI eipul  eKe[eySON  THS'I6  C98'ST 88,0V SHON  €10C A% H 10yq1i POUSTUAY)

X 16LS0LYN X SLIPLON uwyd H-L  €0/L0/80 uemie], WISHd - - 9290  (0S81 “IoN[EM) D2IDAYI0 POUISIUDY,)

x X X X X uek1d ' 80/11/bC-6 1eoseIpeN I BIRIOL €0E€'9F  900'ST ¥ 9907TPRIN  000T ‘Pre[nog 11U O DIYSIUIAY )

X X X ud'd  Tl/S0/S0 eipul  pue[eSeN 6Lb'€6  879'ST LLIDV SEON (1881 Iuelsicr) IS DSUDY )

X x X X eAne] eloIURq  80/60/€1 [1ze1g werpy - - IOWNNTI 980 (6281 “IN-'D) 1pap1p P1oULID)

X Qe uowrsg 80/1/S  BunuUAZIY SQUOISIN TE6'HS-  691'LC-  TO'DON'NINYUV'80  (0S81 “Iov[EM) puiSs LG,

X X X X X qeuowns  80/I/L-9  eunuedly SQUOISI 0SY'¥S-  6L9'ST- SO'SATNINYV'80  (0S8T “I1oy[eM) DuLS1IS PLIAD,)

X X X X [I'H 2[00 ‘SPINOIN.  TO/10/0T  Blfensny MSN 166'LF1  TEOTE  TOVILSNOV'TO  +661 ‘SPINON poipunjsuaanb v3ung.ing

X X X X [leYSIBIN “TITH “YRdH  £0/90/1CT vsn yeln LT6'601- SLI'LE 10SOD'LN'SN'LO (8881 “Jo[UN) DSOUDA DLIDUIDIE

X X X X P12 Sunigpm 100T ONd Idnquiyy - - 10 TVH'HODd 10 0961 “2019 DINSDU §O D1njang

X X X BINWIYSOX [ L0/80/ST uedey ouedeN (9€'8€T 09T SE Tao  (szel ‘o) snoodnl uad1quLiny

X x eASUOH 'H  €£00T/80 uedey nysuoy  — - I0NVA'LAdI€0  (szol ‘o)) snotodpl uaorquLiny

x SLESOTY X 67E801AYN  6YES0IUN II'H 1T LO/10/S  elensny a10 96£9rl  SPO'6I-  TONSYTONVLO  (1€81 “IN-D) pjniad vuny

X X X X X qeuowls  go/cl/IE  elensny VM PI6SIT TS6'TE  €0UVAVMNVZO  (0S8T “Iovem) oy rypsdouay

X X X X uweki) [ 90/01/Tl  EIsKe[eN yemereS zpOvIT 8617 PIAVIISANGD  S061 urpparg 13.1nquapay puo1qol1y

x x x x £0S0VLAY  €0S0VLAY Apwyg ' L6/T0/80  elensny MSN €€1'IST  L98'¢e- 9L dHO'SN'NV'L6 (pE8T TewIdD) DISOIAIND DI2D]Y

X x qeuowrs  g0/[0/81  eunuedry 0%BUYD GL96S-  6£6'9T 10SdDDDUV'80 8561 ‘seuo], pioundip vipydaounay

x STILTSOD x X ¥80LTS0D qeuowrs  €0/10/9C g nATWIA 8¥P'8LL  LLOSI- [07TODHD [A' €0 (8S81 “1od[epm) supisip p psAdosoy

0r89%YND X Y60LYPND 8I0LPYND  810LFPND - - eury) - - - S€-0€-CI-¥0 (€081 “1qeq) SO42Y DJADISOULSO),

TT8OYYND 6L0LYPND 000LPPND  000LYPND - - nred - - - YL-11-S0-¥0 Awmf m_uvzmgv DaJIALUDS DIUDWIAID, ) 5

s81 -4 1q¥4V 10D 100 100 10191100 (A/W/@)  Anuno) uoneso  uog R apoD loyny QWEN UOXE],
€ S e

(1@YV P1-49) 211 vreq Areusworddng ay) ur 9[qereae are saouanbas ayy 1o (S8 110D

TOD) SHNSAY Y3 UT USAIS e (X, Aq payrewr) Apnjs SIy) U PauTeIqo saouanbas 10y $30S JoqUINU UOISSAOIE ‘SIB[dWOXd JLISWIYO 0JUI PAUIUIOd PUE dSEqE)ep ey} WOl udye) d1om saouanbas
UM UMOUS 91 SIdquInu Juequan) oeprdooss)) woiy sdnoidino ore exe) paysiolsy -ojdwes yoea 10 pedusnbas 190 Yim ‘ejep UOTIO9[[0d pue A)1[edo] ‘uawroads eapropest) 'T A TIV.L

MARSHALL ET AL.

8 - Zootaxa 4424 (1) © 2018 Magnolia Press



23pd jxau auy) uo panuljuod

PEPEILLN LSITPOAM €61T09IM  €66109LM Qeuowrs  ¢0/10/91  ElEnsNY VM 98€ICI 6€80€-  OIAITVMNOVYED  SO6T Iuesiq 1dvjnog p3unpno

X X X x X RINWIYSO A “[dqniey H €0/80/-- ueder nqny) — - SO DVIN'NA'AIE0 (9981 “1I0N3p)  pwosnfo.diu prLypsdoidn.ir)

X X soud g 21/90/6 eipuj BRIOY  LO1'LL LYY 1120V SEON - Duup  “Iu "ue3

X X X X X uek1D) [ 80/11/4¢-6 IedseSpen 1d Ieuel] eyLy ST 1T T 190[peIN - pdjowd31r7 “1u ‘uad

X Teynuey [ ZI/S0/4C eipu]  [ESudg M SS68 S99 9TTOV SEON - pppoL) IU "UdF

x 98PEILLY x SPTZOOLN  SPOTOOLN qQeuowrs  90/[1/€C  EIEnSNY BLIOWIA  8TS'8YI  66LLE-  T0UVINIANV90 (T8I “ydus) DpLLIO} DIPI]IL)

1L9VYTINY - - - - - - 110 (eLL1 “Amiq) Djp|RIDUL DUDIDE)

x X x X N3uIr T 80/90/S1 i) myuy - - LOVILHV'NO'80  (gLL1 “Amiq) DIDJRODUL DUDIDL)

SE1L20D x 860LTSOD uwyd H-L  £0/60/0C uemIe], WISH Y - - PLISHHY ML E0  (LO61 “nSIEN) 121D PIUASOULIO]

STSEILL L8TTO9LM  L80TO9LN qeuowIs  €0/10/6C 1 NASTIIA 880'8L1 THHLI- 10 TYNAM TA'€0 (L061 “Aprexars) prLysiunduid) ippsdili

X X X X X ueqi) [ uekid 't $0/60/0€-1 nRg  SOIAPIN 00€'69- TO8TI-  TOZVdANHAd0 (ST6l “Sutpon) anja112 "3 DUIDIPL]

99S€ILLY €2€2091M  $T1T09LY essing 'S €0/S0/1¢€ uedg  fopepaopd - - 10AQDDZ'SA €0 (0p81 “Inquiey) Ignp paydins

x X X x X suewoon ‘D 60/10/IC  10pendy odeN  1€L'LL-  $69°0- [07TOH'VN'OH'60 1161 uesiq DULLS]] DUOSUDANC]

x PYILZSOD x X YO1LTSOD Te[ul g3 UL L €0/b0/€0 oduiog YeqES €S9IT 9009 STNIT VS ANED  (£L8LT “1qe) DIUISDA PIgRpUncy

X 9TSEILLY X S8TTOOLM  $80TO9LM qeuowis  86/10/0T  ElEnsNY BLOWIA  L969V1  LIL'9E- 90 TIL'TA' NV 86 (6061 “Ap[eIry]) DUDIJOUO.ND DUDIUIUIIC]

X X X X X TBYSIBINL ' “IITH > €0/L0/10 VSN - ewiojied €0s9rl-  I11°€E 107100'vo'sn'eo  (I1z6l “siaeQ) 2yondp D120.4d0.4221(]

X 66SE1LLY x 95€T09LN  LS1209LN qeuowis  Z0/10/60  ElEnsnNy a10 #ITTSl 88897- 9T UM IONVTO (Th81 “MIsopm) HSAOPUNDS DUIOSOISAD)

X X X X X qeuowns  Zo/10/90  ElEnSNY MSN TS9'TST  089'1¢- PO dAN'SN'NV'Z0  (S081 “Aouo(T) ADISDIDAISID DIYI0IIL)

18LSOLU x LOTPLOWN  LO1PLOUN wyd HAL  €0/90/60 uemie], Ao wedel, - - 0850 STOL ‘0w puOSPSDYD) PUDAUIGOIAL)

x 06LS0LU X X PLIPLONY  YLIPLOWY Wy H-f  €0/L0/10 uemIe], UWIISH L - - v290  (SLLT “1qed) D41 DUDAUIAGO}ALL)

X X X X X wmnasny doystg  80/20/10 BOUMD'N'd SQOION €60°LST  96TL-  TOWNVIIANDA80 (S061 IEIsI) 12041528 DLYDSAOWISO.)

X S6LSOLEN 6LIPLOMN  GLIPLOWN IeYSIBINL ' “IITH " L0/90/+CT vsn BUOZIIY 06011~ t6€1¢€ 2004d'Zv'sSn'L0  (9¢g61 ‘siaeQ) DIPqIDOASIU DAnjdNLIO.)

x X x €11L66AY E11L66AY IeYSIBINL ' “IITH M €0/90/9T VSN eIUIOjE) $LE8II- L8TLE 101dS VO'SN'€0 ST61 siae( sun3pa sdajydopi])

06SEILLY X LYETOOLM 8YIZOOLM  L8S6164Y IBYSTEN ' “IIIH 'S +0/90/9T vsn SeSUBY  €60'86- 6£TLE €0'LLY'SM'SNH0  (0S8T “Tox[em) adoipo puviapaL)

ILSEILLY X 8TETO9LM 6TITOOLN  SISIFPAY e[eS0D N IB[UL L T0/SO/6T  BIUAAO[S elupy - - v€0-20 (gLl ‘ododg) pupOw D}PIL)

X 0¥ 1LZSOD X x 001LZSOD  [[IWPUIM D[ “INONS [ L0/L0/60 Q0uBL{ QUQUY-NP-4  00L'S  SLTEY LOATOAG L0 (06L1 “TRIAIO) DD DAIDPDII)

sselornd - - - - - - JAINURQUID) 9IS §G/ | ‘Shdruul] 140 DPDII)

s81 LIEE I SR (¢ L /AN | (0 )0) 100 100 s10009[[0)  (A/W/A)  Apuno) uonesoT o e apoD loyiny QUWIEN UOXE],
€ S areq

(panunuo)) T ATAV.L

9

Zootaxa 4424 (1) © 2018 Magnolia Press

PHYLOGENETIC SYSTEMATICS OF CICADIDAE



23pd 1xau 21} U0 panurjuod

x x x x x ueqin [ wekrd [ S0/90/L0 BUBYD  UOIBRY M I¥9T- T8TS  90OMIINAMHOSO  0T6I Wesia SOV SINPOGOIDIY
x ueA1d [ 80/11/bC-6 1edsedpeN  Id IeuBL] TTHLy ST 1T € T90[pEIN - ds puppryon3iopy
X X X UeAID [ 80/11/bT-6 IeoseSpeN I Teuery - - [ MO %0[peN  T88T ueIsiq Dlfur DISOIDIDIN
X X X X X SUBW0D 'D  60/10/€C  1opendyg vzelsed t€L9L-  FO1'1- €OgHS VA OA'60  ST61 “Burpon DIpoUNL} DUOLOD DI
X x x x x qeuowns  50/90/+T vsn eUBIpU] [[€/8- 8T6LE CTIIVOAA'NISNTO  000T D% W wi22pa.410au PPDIDISOIN
x X X X X qeTuowrs  ¢0/[0/cO  Erensny a10 SIL8Pl 991'8T- T0DVINIONV'SO (p€81 “Teunan) SLIDINSUD DLUSLOAIDP
X 0985024 X 9S6T0VNA  8ETYLOUN  8ETYLOUN e[eSo0 W Ie[UL L €0/L0/T1 eleoI) QIS L99°ST  LIS'EY 61 MId'ASMHE0  (€9L1 ‘1ododg) snlogapd sajstidq
x 109€1L1 x 8SETOOLM  6S1T09LN qeyuowls  Ql/Z0/0T  eleNsnyY a1d €p9syl SI891-  [OAVINIONV 0L (TI6] UoNSY) syjjoamia loquia’y
X X X X x ueqin [ ‘uek) r S0/90/L eueyn cmwmm IY9'C-  T8TS  6I'MIINAM'HD'SO  9L61 ‘Prenog 1unuppuod pupowD’
X X X TeyIeS A pI/SO/1T eipuj  [ESug M\ - - ¥95Zd SEON (1681 WeIsIq) 1d.1ayop ppr3nyn|
X x x x X ueqin) [ ueki) [ 60/90/01 eueyn B0V D $H00  068'S CONMHS VV'HD SO - ds spraon]
x 65SEILIN x 91€209LM LITTOOLM  L162068Y yseyeIng ¥y €0/60/€C uedey gy - - - 1000L'gD'dre0 (9681 “Io[UN) AOIIPDA DIUISO
X x x powyy Z 11/S0/61-91  ueshjeq milueg - 10avsvadId 11 - ds uaonyoriaddnyy
X PLSEILI 1€€209LY  TEITOOLM aueT'd  ¥6/T0/€T ZN  uOBUIPM TETSLL SITTv-  9LINIINMZNY6 (1261 ‘SIOAN) o PIYILY
X X X X X X MBUILIT  80/90/ST eury) myuy - - 8TVILHV'ND80 S661 1% D SISU2IDGID] DOIDY
X X X X Rogvy AEB:OSQW.E 110C WemarA - — — TOXXX XX'NA'TI - “ds pojpy
x x x SIS 'S'd  S0/80/8C euryD uenydls  $6T°TO1  96%0€ I0ADLOS'ND'SO 8881 ueIsia DPIADL DIUDADY
X X x ud'd  TI/So/FT elpu]  pueeSeN TES'€6  $69'ST 0910V SEON - ds psydpy
X X x X qeuowis  €0/[0/61  Eiensny VM EPSSIT 9€L0€-  T0LVIOVMNVED  vI6I ‘Uosy so1onfifnt vLijpsdossny
X x X X X qeTuowrs  G0/[0/L0  Efensny aT0 €0LLPT 08€€T-  €ONAYTONV'SO (881 Iueisiq) 12y4nq vLA]
£260068Y WooYox ¥ T1/60/L1 uedep OuESEN 6L6LE1  €ST9E B-9J-Tepurys (9981 10N 9p) sijjodup DUl DSSIIDAR
X X X qequows  60/L0/9T eury) Sueifoyz ¢pp'6ll  STEOE 10aNdTZNI'60 (9981 10 3p) SHj02uPNODUL PSSP
6£090Y0D  ¥8SEILLY IVEC0OLM THITOOLM  9EOLLENT uyd H  €0/90/+0 uemIe], UdISH L. - - vPS0  (€LL1 “19980(]) DaUIMSUDS SAYINE
X 08€80 14 X PSEBOIUM  PSESO U qepuowls  $0/10/60  elensny atd 1€9syl  ST89I- 10VAE IO NV 0 8L61 ‘SPINON winjaarfint DLypSdod U
X €CSEILLA T8CTTO9LM T80TOOLM EICTLLENA Apwyg g L6/10/0T elensny MSN 0SL0ST 0SL¥E- CTAAS'SN'NV'L6 (6861 Memy) sajpyp vjpsdowav]
X 65LSOLU x x X IleUsIeN " IMH ' €0/90/6T vsn BuoZIY TISTII- TTYHE POULSZY'SN'E0  (LI6I ‘SiaeQ) 1danp popop
X X X X X qeuowrs  p0/[0/Cl  Efensny a0 LTesyl  L9991- PO IO NV ¥0  (LO6T Tuesi) 40]0214pA Pupdudjounds
g1 ol-dd 1qdV ji(0)e) 10D 10D s10002[10)  (A/N/A)  Anpuno) uoneso T U0 RS apo) loyny SUWIEN] UOXE],
€ S areq

(ponunuo)) T ATAV.

MARSHALL ET AL.

10 - Zootaxa 4424 (1) © 2018 Magnolia Press



23pd 1xau a1} U0 panuLU0Dd

X X X X X qepuowis  90/z0/91  elensny VM ILO8IT +#S1'8T-  €ODWNAVMNVI0 (€161 uesiq) pusow ppnbui g

X X X X qeTuowis 8007/10/L-9 — BUNUASIY SQUOISIN  0St'¥S-  6L9°ST- €0'SHININ IV 80 - ds D g

X X X X X Te[u] ) R[UL L €0/80/1C 200210 pIy - - VITIAIHIDUOE0  8L6T Temey 12Yosp DOYAIZD]

x X X X qeruowis  0/10/60  elEnsny aid wssyl 6lvLI- [0dOr IO NVY0  TI6L ‘UoNysy SIUSISUL DANO)

x x X X x ueqIn [ “uek1d f - $0/60/0€-1 med  SOIqOPIN. — - 80'LVd'ANAd 0 9861 ‘Preinog aD[NZLIOD DI2IDLIO)

X X X X X Qe uowrg ‘ueSeYoON 'V 01/L0/€0  seurddryiyq 1eTeuIq  $€9'STI LLEOL YOI TA'HA 01 (0L81 T®)S)  styudaipipd punduidjooury

x x x O11L66AV O11L66AY IeYsIEN " TH M €0/90/9T VSN emwiojie) 808'LI1- 86€9€ 10HdTVO'SN €0 6161 ‘siaeq S110D43 S2POSPUDY()

8Lv90N x x TIIL66AV TIIL66AY 1120264 IeYsIEN A TH M €0/90/9T VSN ewIojie) pLe8I1-  L8TLE 20 TS VO'SN'€0 6161 ‘Siae(q SISUDYDIN DUDSDUDY()

11L66AV 111L66AY IeYsIEN A TH M €0/90/ST VSN BWIOJED [TTOTI- 9€8'LE 20 YDA'VI'SN'€0 SI6L ‘SIARQ  DSOUDAOAGNL A DUDSDUDY()

12461643 BNOD 'H  6L/LO/TL epeue)  BQOMUBN  — - SILIOVNAH#OND (6881 “A01d) SISUDPPUDD DUDSPUDY()

X X x X X £3100D T TO/LO/ST VSN  ueSWoUN LTL P8~ 9S8'St COANTOTA'SN'TO (6881 “A0Ld) SISUDPPUDD DUDSPUDY()

X x X qeuowis 80/10/81-L1  BUNUIBIY Anfnp 22969~ SHOvT- COOATAL IV 80 6L81 ‘B1og Daafiudisur paodop()

TsseILLN 60€£209LN [[PMSIYD 'S ‘WOWIS D €6/20/+0 7N PUBISI N 00L'PLL 005 9¢- 2026 (0S81 “1v[EM) D20L12S DIIDSAOION

9LTSLOXT  9LTSLOXI quuowls  €0/€0/CT ZN PUBIS| ‘N LELLLL 189LE  €OMMM IIZNED (0S8 “Iod[EA) D20L12S DIIDSAOION

X X X X SUBWID0D D) ‘UILIG,0 ] L00T vIAljog  ZniD EjuRg  — - 10 A0S 09 'L0 9981 ‘T&1S pxopp.nd pjosoN

LESEILLN 96TTO9LN  960Z09.L SPIMON N 00/#0/S0 BRUIMD'N'd 9QOION  — - 10" AL N D 00 6661 ‘1009 1sppnowt pLoSALISIN

X e X CETPLONN  EETHLONY s Ty /602 VSN pUOLL 18978 0168C  [OLLIASOTL (L061 D F'S) ISP U21q1102N

X X X X X leysIeN " ‘IH " 11/90/L1 VSN BWOUEPO 890°S6- €SLFE 10°MVL IO SN'TT (0€81 “Aeg) powydA}30.121y DPPIIOOIN

X X X SueInoO ‘[ 8007 seurddijiyg OBRUBPUIN 8879CI STL'L [ oruBpUIA (081 TBS) A2U2] DuppuAd]aN

X X X X X uek1y’f - 90/01/cl  eisAeeN yemeres ThOvIl 861+  SUNVT S AIN90 - ds puppudojon

X X X X X uequ() [ UKD [ 0/90/L0 euByD awmwﬁ [¥9C-  T8TS  YOMINIMHDSO 9861 ‘prejnog DULOY20.42]2Y $DISIGDN

X x X Kepored N ‘[9PUSIN 'H 600 nig oosny - - 10° 40D SO'Ad +0 - [N¥ad] ues N

X SEILZSOO X X S60LTSOD uwyd H-f  €0/90/%0 ueme], wISH L — - PSHON'AL MLE0 (8581 “1oy[em) $2q2Y PIUUDSOPY

X x soud g TI/S0/SI eipu]  puBESEN TESE6  169'ST S9IOV SEON - ds punuapy

x 0€1LTS0D X 880LTSOD N [-A ¥0/80/-- B2103] - - - [0DNDODUAF0  (0S81 “Iov[em) Daafiipdo punuiiapy

“69LSOLAN 9SIPLOUN  9SIPLOUN el&Z [ £00T VSN PURAIRIN $9€'9/-  ITI8E [0TAZAN'SN'H0 (€81 “Teutian) $212I1D U2IGUPIH

g1 D44 IAQ¥V 110D 100 100 sI0009[[0)  (A/W/@)  Anuno) UonesoT U0 ] apo) loyiny SUIBN UOXE],
€ S e

(ponunuo)) T ATAV.L

11

Zootaxa 4424 (1) © 2018 Magnolia Press

PHYLOGENETIC SYSTEMATICS OF CICADIDAE



23pd jxau 2y) uo panuuod

SSLSOLUN x 0S1PLOUN  0SIPLOUN Te[Li] 'd'M Te[UL L €0/K0/€0  BISAREIN yeqes €yS9IT 9009 PONII VS AN'E0 (0081 “19831[]1) Dpso1dads o |

x x x PM D 11/90/0C eury) eIxuIN - - - 15uek oM £r61 ‘ueyD 13und pLjppsdgng

x x x x WA N L6/T/L0  volgy 'S ddeD widlseq  €66'97  €8STE- €ODINNVSAVZED 0681 Yosiey DLDIUDWSDS DAISDIS

X X X X ueqIn) [ UBKID [ $0/6/0€-1 med  SOIQAPIN 809'69- 8EI'€l-  90DULANAd Y0 (bE€8I “Teuuon) DoyPUSIS DLIGUIAIDS

09S€1LLY x L1€209LY 8112091 wyYD HL  €0/90/t0 uemIE], WISH L, — - SSS0 8161 IPIWydS DUnSOULIO) D12do.42128

X 19850LdY X 6£TrLoYN - - soe’] - - - ¢ soe] €161 uesigq S11gDA1UL DUDZDAIDS

x €sL50LdN x LYIPLO¥Y LY 1pLO¥Y qeuows  €0/10/LT M nATWIA LPELLL  09S'LI- L0 TAM HM €0 (1881 IueIsIT) DRPPRPRANY DUDIIDINY

X x X 9IIA ' AN adepm - - enumd AHN (081 “1oy[eA) SLUdAYL DIUING

X x X X lleYsIeIN A 2 IH ' #0/L0/60 vsn SBXdL, TSE'L6™  SOTIT CODVIXLSNYO  (pg/1 Io1ano) D313 DppSonQ)

x X x oudg  TI/S0/01 eIpu] puefeSeN  #S6'€6  819'ST LSTOV SEON - ds puod g

X X oud'd  TI1/90/80 eIpu| eeloy  6¢lLL 898 SOTOV SAON  (0S81 “1ox[em) puL31) §o pubn

951£Z50D 0z1£250D wniBPg “INSHI - $002/80/--  sowddiiiyd uozny - - suNsd 0L81 IS SIALDUIPOU DLYSLAY NS ]

X X X X X qepuowls  $0/0/b0  Elensny BLIOWIA  SE8'GHL  $86'CE- C0ANATIANVH0 (P81 “Tewson) SU2L20Ul PPOIDS ]

X SP1LTSOD x S01LTSOD  Inang uessing IOl 80/S0/9T  OMOION  BRIQ-IN-S  6bP'6-  S690€ O ONI'NSVIN'S0 (TTol “wnyds) Daafi3p)d spliyoouyDs g

X X X X X qeuowls  60/L0/9T Te) Sueifoyz vyl STEOE €0ANd [ZNO'60  (0S81 “1oy[EA) stpaul] Jo pruoduio ]

x 08LS0LdM x 991PLOUN  991PLOUN uwyd H-L  €0/90/%0 ueme], WISH L — - 1550 (L161 “nsieN) puoSPSOYD) DANSIAD]]

X X ausedy ‘A  €I/b0/cl erpuy eeRy - - 60TLd SAON - ds punajddiv]q

X X ISy D €1/b0/TL eIpu| ey — - L0T1d SEON (0S8 “Iov[em) ijod panajddimd

X 20ud g USBBId 'V T1/S0/€T eIpul  eyelewleY [8SLL  TLOEL L81OV SHON  (86L1 “1qed) DIDINE0120 DAN2IAAID]

SOIL66AY SOIL66AY uloqueg 'y - vsn BUOZLIY - - twewnd woques  (££81 IO[UN) tunuind pipaddiv]d

8596 16 BIEHO T 16/S0/0€ vsn BuoZYy  — - CELIOPNAH#OND  (LL81 “1R[UN) nupund pipaddp] |

X X X [oodipueA 'd  20/90/71 vsn uodaly - - €€0-20  (LL81 “1OUN) nupund pipaddin] |

X X X auny M TIA0/IT eipup  [ESueg M - - 60,9V SHON (681 esi) poundly Jye piuojn]q

x IpSEILLY X 66TTO9LY 0012091 qeuowrs  €0/[0/L]  EensNY VM 0£60C1 68T1¢-  SODIAVMNVED (F061 “A% D) SHPIUAPIOO0 DI

0822091 qeuowls  /6/20/01  elensny MSN L91'6F1 €€€€€- 100U SNNV'LE (0S8 “IoN[EM) ouduut DiPSdonD J

x PSESOONN 96ELLENN 06ILLEWN  061LLEWN qepuowts  90/[1/Ig  Elensny MSN 8Z8'0SI  091'F€-  1OVHA'SN'NV'90 (0S81 “1oN[EA) ouduut DA q

x x x x qeuowls  90/co/cl  ElENsNY VM 159611 88¢FT-  IONNMVMNVO0  LO61 Wueisiq ds ppnbuing

g1 nl-4d 1@V 10D 100 100 s1019[[0)  (A/W/@)  Anunod uoneso  uog e apo) loyny QuWeN UOXE],
£ S Aeq

(panunuo)) *1 ATAV.L

MARSHALL ET AL.

12 - Zootaxa 4424 (1) © 2018 Magnolia Press



X X X X X ueqin [ uRAID T €0/80/p1 BRI BISOD BIPAOH 70069 1€4 01 10GSTAHYEO €0 081 “Ioy[em DUIPSDIDULS DADUIUIDY
x 098500 X SYTPLOWY  STrLOWN wek1) [ 80/L1/yC-6 TeosedpeN  IJBIBIOL  €0€'9y  900'ST- I 990TpeIN (6681 MeIsiq) pupLipup Jo p3UDy
X X X X X RIIA W - ey 'S adepuisey - - TOMNNYSAVZED  SS61 JIEAON 18.1aquny) piypsdosoy
X X X WA ‘N - BOLLY 'S onU urdseq - - 1ZSAHIN Aomwﬁ AHNE\GUV pipjnuup Sxt%w&@@k
X X X X X qeuowls  p/[0/60  ElensNy a1d Teoskl 0T891-  TOUNNTIONYHO 061 A D pqaadns pLisnua,|
X X X X X YD HL  €0/90/k0  UeMIE], WISH L - - ws0  (g161 “nseN) SypULULLD] SHUDILSD |
€ESEILIN X Z6TT09LM T60TOOLY QeUOWIS  86/C0/T0 BIUOPAEY' N OUIAOIIN - - 91-86 9061 uEISIq DIDIRODU DUDD()

X X X X X qeuowrs  go/[o/11  Elensny aid €198yl LLyPT-  10ZONTONY'TO (2881 umisir) 1s]m vjjady]
X X X X ueqin [ ueAID T S0/90/L0 eURYD  UOIBOY M [49T- T8TS  EOMMNAMHOGO (8S81 ‘1oNem) SUDPI]OXD DYOUDUISLA]

x x X TTIL66AV TTIL66AV mang [ 00//€T ouely  ouuEIE) - - 011-20  (€9L1 ‘jodoag) SopoIwaDY PUIdIGL]
X LSE801UY 1€€801UY  1€€801Y SPIMON ' ® N 10/10/€0  elfensny atd vsyorl 19¢61-  €IYAHTIONVI0 (€081 “Iqed) ip2oDS Dydoy |
X X X X X WA W - wWy'S adedg - - CITIAHN (€481 “S-V®'V) suuiofidsaa pidwosya ]
X X X X OBPLEIDN SPINON'N 00/10/[0  ®lfensny  eluewse], - - 60-00  SP8I MYM DSOJUDUIO} DIOADSIND |
X X qeuowls  €[/g0/p0  elensny MSN 0TS'8F1  9bL'SE- JIASNNYEL €881 ewsiq UL DIADSIA ]
X X STIO0OWN STIOOOWN INZUBN-BIOWEZ D) €1/20/C] oy SWERHO SL6'TL- I8P HE- NTINLAL 9061 uesiq DLIDUIR SOPD3II |

X X X X X qeuows  90/10/2¢ Yo oigold 8¢r 1L~ TOVLE €07IOTIETO90 8561 ‘SeuO], D12204d s9pp31Ya |
x 0VEILIN X 19T209LM 09610913 qeuowrs  7o/[0/90  erensny MSN TS9TST 089'1€-  pIAIN'SN'NV'TO (2881 MeIsiC) 1sa.Liof pjjann ]
X X X X X ueqin ‘uek1d WopIRg  $0/60/-- ned  SOIAOPIN €6T69-  SO8TI 1-62-S1-11-p0  L10T ‘wloqueg pavonsip vanydnj,
x vElLTSOD X ¥60LTSOD UouD Hf  €0/90/40  UemIe[ waIsy ' - - [’ HON'dL ML €0 9z61 ‘orey SISUDUDZOS DUUD |
X X X X X ueMOD 'S TO/10/90  Elensny a0 Isst 1v9Lc-  TTIVATIONY'T0 (b8l “Tewon) DUIB1ISLY DSDUID |
X X X X X X qeuowrs  po/[0/gl  elensny a0 L6Tskl 965SI-  [0AVMIONYH0  800T SPINON 1210 LUWSAOID |
sg1 o494 IQ¥Y 110D 100 100 s10000[0)  (A/W/@)  Apuno)  uoneso] w0 w7 po) loyiny OUWIEN UOXE],

£ S g

(penunuo)) ‘[ A1AV.L

13

Zootaxa 4424 (1) © 2018 Magnolia Press

PHYLOGENETIC SYSTEMATICS OF CICADIDAE



Specimens collected on C. Simon-lab field trips were given a unique composite specimen code containing a
two-digit year, a two-letter country, a two-letter district, a three-letter location, and a two-digit specimen number
(Table 1). Codes established by collaborators were sometimes retained. Alcohol-preserved specimens are stored in
the Simon research collection at the University of Connecticut and the pinned specimens are stored at the
University of Connecticut Biodiversity Research Collection or in the collection of M. S. Moulds. Indian specimens
are preserved in research collections of the Museum and Field Stations Facility at the National Centre for
Biological Sciences, India (NCBS).

Genetic sequencing, alignment, and model selection

Genomic DNA was extracted from leg muscle or (rarely) other body tissue such as thorax or abdominal muscle
using the Qiagen DNeasy Tissue kit (Qiagen, Valencia, California, USA), the Clontech Extract II kit (Clontech,
Mountain View, CA, USA) or the Nucleospin Tissue kit (Macherey-Nagel, Bethlehem, PA, USA) following the
manufacturers’ instructions, with most digestions gently agitated overnight for approximately 18 hrs ina HYBAID
Mini-hybridisation Oven (National Labnet Co., Woodbridge, NJ, USA).

Using the primers and annealing temperatures shown in Table 2, portions of five genes were amplified—
mitochondrial cytochrome oxidase I (COI), mitochondrial cytochrome oxidase II (COII), nuclear elongation factor
1 alpha (EF-1a), nuclear acetyltransferase (ARD1, see Owen ef al. 2015), and nuclear 18S ribosomal RNA (18S).
Polymerase chain reaction (PCR) recipes and profiles were varied to optimize results across different cicada
genera. PCR reactions mostly used Ex-taq or Titanium taq, with 25 pl volumes and 0.5-5 pl of template depending
on sample concentration (usually 1-2 pul), 0.13 pl of tag, 1.25 pl of each primer (10 uM), and 2.5 pl each of 10X
buffer and dNTPs. Some reactions were run at half- or quarter-scale. The basic PCR reaction was as follows: (1)
94°C for 2 to 2.5 min; (2) 30 cycles of 94°C for 45 sec, anneal temperature (see Table 2) for 45 sec, and 72°C for 75
sec (90 sec to 3 min for 18S, some COIl, EF-1a with long introns, and COI+COII co-amplification); (3) 72°C for 5
min. Annealing temperatures for COI, COI+COll, and difficult cases were lowered as far as 45°C (very rarely
40°C). For ARD1 and COI+COIlI, a touchdown PCR protocol was routinely used as follows: (1) 95°C for 1 min,
(2) ten cycles of 95°C for 1 min, 55-45°C for 15 sec, and 68°C for 75 sec to 1 min (2 min for COI+COII), dropping
1°C for each cycle; (3) 30 cycles of 95°C for 30 sec, 45°C for 15 sec, and 68°C for 75 sec (2 min for COI+COII);
(4) 68°C for 5 min. Touchdown was occasionally used for COI and EF-1a, commonly with longer extension times.
Some specimens required re-amplification of a small amount of the initial PCR product (i.e., dipping a 10 ul pipet
tip for transfer), occasionally combined with a touchdown protocol. In addition to the above protocols, some
Cryptotympanini specimens were handled as described in Hill er al. (2015), and some samples (Diemeniana,
Kikihia, Notopsalta) were handled as described in Arensburger et al. (2004).

PCR products were first run on 1% agarose gels to check amplicon size and then cleaned using the Qiagen,
Clontech, or Nucleospin kits from the above manufacturers, according to the kit instructions, or with ExoSAP-IT
(USB Corp., Cleveland, OH) at 1/1 to 1/4th the stock concentration. Some samples required cleanup from agarose
gel bands cut and cleaned using Promega Wizard SV Gel and Cleanup kits (Promega Corp., Madison, W1, USA).

Cycle sequencing was conducted using the Applied Biosystems (Life Technologies Corp., Carlsbad, CA,
USA) Big Dye Terminator v1.1 cycle sequencing kit at 1/8- to 1/4-scale reaction volume. For some specimens, a
modified protocol used 0.25 pul BigDye 1.1 (Applied Biosystems), 0.75 ul BDX64 (MCLAB, South San Francisco,
CA, USA), 1.5 ul BigDye 5x buffer, 0.7 pl of 2 uM primer stock, 2.2 pl of H20, and 1-3.5 ul of cleaned PCR
product. The general sequencing protocol was as follows: (1) hold at 96°C for 2 min; (2) repeat 30 cycles of 96°C
for 30 sec, 50°C for 15 sec, and 60°C for 2.5 min; (3) hold at 60°C for 5 min. Sequencing products were cleaned by
Sephadex (Millipore) filtration and visualized on an Applied Biosystems ABI 3100 capillary sequencer. The Indian
material was extracted and amplified in the Kunte Lab, and sequenced in the NCBS Sequencing Facility, usually
using the protocols described above. The sequences of Subpsaltria yangi Chen were obtained in the laboratory of
Cong Wei, Northwest A&F University, Shaanxi, China.

Sequences were analyzed using ABI Prism Sequencing Analysis software v3.7 (Applied Biosystems), aligned
in Sequencher v3.1 (Gene Codes Corp., Ann Arbor, MI) or Geneious R6 (Biomatters Ltd., Auckland, New
Zealand), and further aligned and checked by eye. Codon translation was used to confirm the absence of stop
codons in coding regions. Most of the noncoding UTR region found in the ARD1 gene was discarded as
unalignable, as were the intron sections of EF-1a. Six EF-1a exons were confirmed within the retained sites.

Heterozygous sites in nuclear-gene sequences were coded with their respective IUPAC ambiguity codes.
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During alignment of the mitochondrial sequences, chromatograms were checked for double-peaked signals
potentially indicating amplification of paralogous nuclear copies (numts) (Song et al. 2008). In these cases, PCR
amplification was repeated at a higher temperature, or a longer fragment was amplified in order to exclude the
putative paralog. In a limited number of these cases, amplified products were cloned with TOPO TA cloning kits,
with the original PCRs repeated with PrimeSTAR HS DNA polymerase (Takara) or another high-fidelity taq.

TABLE 2. Primers and PCR conditions used.

Gene Primer Name Primer Sequence Reference Temperature
Col HCO2198° TAAACTTCAGGGTGACCAAAAAATCA  Folmer et al. (1994) 45°C°, 55-45°
CO1 TL2-N-3014 TCCAATGCACTAATCTGCCATATTA Simon et al. (1994)
COol 5° LCO1490 GGTCAACAAATCATAAAGATATTGG Folmer et al. (1994) 45°C
COlI s’ COIBar _cicadaF1 GAAAAAATGRTTTTTYTCAACTAAYC Owen et al. (2015)
COl'5° COIBar_cicadaF2 TTYTCAACTAATCAYARRGAYATTGG Owen et al. (2015)
Cco1s’ HCO2198 TAAACTTCAGGGTGACCAAAAAATCA  Folmer ef al. (1994)
COol 3’ C1-J-2195 TTGATTTTTTGGTCATCCAGAAGT Simon ef al. (1994) 56°C’
Cco13 TL2-N-3014 TCCAATGCACTAATCTGCCATATTA Simon et al. (1994)
COI Cl1-J-1751 GGATCACCTGATATAGCATTCCC Simon ef al. (1994) sequencing
coln TL2-J-3032¢ AATATGGCAGATTAGTGC Sueur et al. (2007) 53°C, rare 45
TK-N-3786¢ic GTTTAAGAGACCATTACTT C. Simon lab
coln TL2-J-3033° AATATGGCAGATTAGTGCA C. Simon & F. Frati 53°C
coll A8-N-3914 TCATATTATTGGTGATATTTGAGG Simon et al. (1994)
COI+COIl tRNA_MetF1 GATAAGCTAAGWTTAAGCTAATGGG Owen ef al. (2015) 55-45°C*
tRNA MetF2 GCTAATGGGTTCATACCTCATTTATGG Owen et al. (2015)
tRNA-TyrF1 CATAAATAAATTTACAGTTTATTGCYT Owen et al. (2015)
TK-N-3786 GTTTAAGAGACCATTACTT C. Simon lab
COI+COIl  C1-J-2195 TTGATTTTTTGGTCATCCAGAAGT Simon et al. (1994) 45°C
TK-N-3786 GTTTAAGAGACCATTACTT C. Simon lab
COI+COIl HCO2198 TAAACTTCAGGGTGACCAAAAAATCA  Folmer ef al. (1994) 45°C*
COI+COIl TK-N-3786 GTTTAAGAGACCATTACTT C. Simon lab
ARDI1 1041F TGGAAAGTGTTTCTGTCACATTTTCG Owen et al. (2015) 55-45°C?
ARDI1 1733R ATCTCTTTTCATAGCGTATGCGTC Owen et al. (2015)
ARDI1 ForShort CGCTTTGTGAGAGAATTRC This study 55-45°C*
ARDI1 RevShort GTATGCGTCTTCACCRTCTGC This study
ARD1 ForShort CGCTTTGTGAGAGAATTRC This study 55-45°C’

...... continued on the next page
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TABLE 2. (Continued)

Gene Primer Name Primer Sequence Reference Temperature
ARDI RevShorter CCRTCTGCATAATATTTTGG This study

EF-1a F650-cicada TGCTGCTGGTACTGGTGAAT Arensburger ef al. (2004)  58°C?
EF-la F650-ambig TGCTGCKGGTACTGGTGAAT This study

EF-la R2855-cicada’ ACACCAGTTTCAACTCTGCC Sueur et al. (2007)

EF-la EMI1For2 GTWGGWGTTAACAARATGGA This study 46-54°C
EF-la EMIRev1 CTSAGRGGCTTCTCAGTKGG This study

EF-la EM2For2 GARGAAATCAARAARGAAG This study

EF-la EM2Rev CCTACWGGSACTGTTCCAATACC This study

EF-la calliopeEMint2 GCCTTAACCCGCCCTGTGCAG This study sequencing
EF-1a calliopeEMintRev CCATTTTGTTATGGAATTAAG This study sequencing
188° IF TACCTGGTTGATCCTGCCAGTAG Giribet et al. (1996) 54°C

18S 5R CTTGGCAAATGCTTTCGC Giribet et al. (1996)

18S 5F GCGAAAGCATTTGCCAAGAA Giribet et al. (1996) 54°C

18S 9R GATCCTTCCGCAGGTTCACCTAC Giribet et al. (1996)

' Note that EF1-R2855-cicada was identified as “EF1-N-1419” in Sueur et al. (2007); also sometimes called DV-EF-R1.
* Used touchdown protocol.

* Incorrectly referred to as “TL-2-3034” in some publications.

* Incorrectly referred to as “TL-2-3033”, also sometimes called 3034b.

> as low as 1 min extension, occasionally up to 2:30.

¢ Sometimes referred to as C1-J-1490.

7 Up to 2:00 extension time.

¥ Up to 3:00 extension time

° 18S protocol: 54° C anneal, 1:45 extension, 30 cycles.

Occasionally during the sequencing stage, and before beginning the final phylogenetic analyses, simple
maximum-likelihood analyses were conducted separately for each amplicon in RAXML v8.1.17 (Stamatakis 2006),
using the rapid bootstrap option and the GTR+Gamma substitution model. These topologies were examined to
check for unexpected identical matches and conflicting relationships that could indicate specimen mixup or
contamination. Such checks were performed at the amplicon level prior to concatenation into completed gene
sequences.

Partitioning schemes and MrBayes-available substitution models for data subsets were selected using the
“greedy” search algorithm and the BIC criterion in PartitionFinder v1.0.1 (Lanfear et al. 2012) with Python v2.7
(Python Software Foundation 2010), with thirteen subsets including individual codon positions of protein-coding
data (with each gene separately treated at first) and the 18S ribosomal data. Data subsets were separately tested for
base-composition bias, which can distort phylogenetic analyses (Felsenstein 2004), using a chi-square test of
homogeneity in PAUP* v4.0 (Swofford 1998).

Phylogenetic estimation
Bayesian and maximum-likelihood (ML) phylogenetic trees for the combined genetic dataset were estimated using

MrBayes v3.2.4 (Ronquist et al. 2012) and GARLI 2.0 (versions 2.0.1019 and 2.01.1067) (Zwickl 2006). For the
MrBayes analysis, model settings were assigned following the partition scheme and substitution models shown in
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the Results, with all substitution model parameters (statefreq, revmat, shape, pinvar, and tratio) and relative subset
rates (ratepr=variable) unlinked. Gamma distributions were given four rate categories as was assumed during
model selection, and a default exponential branch length prior with a mean of 0.1 substitutions/site was assumed
for all data subsets (briens=unconstrained:exponential[10]). Two independent, simultaneous analyses (nruns=2),
each with four chains, default heating, and a different random starting tree, were initially set to run for 3 x 10°
generations, with MrBayes set to stop the analyses when the average standard deviation of split frequencies (a
comparison of topological similarity between the paired analyses) dropped below 0.005 (stoprule=yes,
stopval=0.005, with diagnfreq=30,000) with the default burnin of 25% (relburnin=yes, burninfrac=0.25).
Autotune was also set to yes. Other parameters and settings not mentioned here were left at the MrBayes default
values. Chains were sampled every 30,000 generations, and post-burnin effective sample sizes were checked using
Tracer v1.5 (Rambaut & Drummond 2007) and confirmed to be above 200 for all parameters.

GARLI was used to estimate maximum-likelihood (ML) bootstrap supports for the branches in the MrBayes
tree, using the same partitioning scheme and with the model parameters and relative rates separately estimated for
each data subset. Gamma distributions were estimated with four rate categories. For each heuristic search replicate,
the starting tree was obtained by stepwise addition under ML with attachmentspertaxon set to 50.
Genthreshfortopoterm was set to 100,000 and significanttopochange and scorethreshforterm were set to 0.01 and
0.05, respectively, allowing for more thorough topology searches. All other settings were left as shown in default
form. For each of 200 bootstrap replicates used to assess branch support, one heuristic search was completed under
the above settings. The resulting ML bootstrap values were mapped onto the MrBayes consensus tree along with
the Bayesian posterior probabilities.

To check for effects of missing data on the analyses above, the main dataset was trimmed to an 80-taxon
dataset that was nearly 100% complete for 3' COIl, EF-1a, and the ARD1 locus; the other gene segments were
included if available for those taxa. The Cercopidae taxa were excluded, and one Tettigarcta sequence was
assumed as the outgroup. This dataset was analyzed as above and the results compared to those from the 141-taxon
dataset.

MrBayes v3.2.4 was also used to estimate the Cicadidae tree using the genetic data combined with the
morphological dataset from Moulds (2005). First, the taxon sampling in the genetic dataset was reduced to include
the 42 genera for which both data types were available (including the Cercopidae outgroup and 7ettigarcta). One
exemplar was used for each genus in the current analysis, and genetic and morphological data from different
species of the same genus were combined when necessary. When more than one species was available from either
dataset, the representative with the most complete character set was selected. State values within each character
were adjusted to avoid missing states after taxon deletion, as necessary. The data were analyzed in MrBayes in the
same manner as for the molecular data, but with the morphological characters grouped in a separate subset under
the MkV model (with coding=variable to reflect the absence of invariant characters).

Accommodating base composition bias and potential heterotachy

The time-reversible DNA sequence models used in the above analyses assume base frequencies at equilibrium
across the tree, but the chi-square test of base-composition heterogeneity was significant (p<0.05) for the mtDNA
third codon-position data subset. Base composition bias can exacerbate the problem of long-branch attraction in
phylogenetic analyses (Felsenstein 2004). As a result, two approaches were taken to examine potential effects of
nonstationary nucleotide frequencies on our analyses. First, a new MrBayes analysis was conducted as above with
the main dataset but with the third position mtDNA sites RY-coded (i.e., with the bases coded by purine or
pyrimidine category), converted to binary state characters (0/1/?), and analyzed using the Mk+Gamma substitution
model. Maximum-likelihood bootstrap values for the nodes in the MrBayes tree were obtained from 1000 bootstrap
replicates of the same combined, partitioned dataset using RAXML version 8.1.17 (Stamatakis 2006)—Garli was
not used because it does not allow estimation of among-site rate variation for binary character subsets, while
RAXML offers a gamma distribution for such data. RAXML was invoked using the -f a option, with a
GTR+Gamma+P, . model estimated for each data subset (but Mk+Gamma-+P,  for the binary data), and with
model parameters optimized to 0.001 InL points (-e 0.001).

In the second analysis, heterogeneity in base composition was addressed using nh_PhyloBayes v0.2.3, which
allows for the evolutionary model to vary in time along lineages as well as across sites (Blanquart & Lartillot
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2006). For this more computationally intensive approach, the smaller dataset of 80 taxa (without missing data) was
again used. The software was run with the bp model and four rate categories selected, with the chains sampled once
every two cycles. Otherwise default settings were used, which allowed the Bayesian algorithm to estimate the
number of break points along the tree (locations where base frequencies change). The monitor subroutine was used
to plot the posterior log-likelihood over time and identify the number of burnin samples to be discarded (in this
case, 1000). The readtopo subroutine was used to calculate the posterior consensus tree. Four independent
replicates of this analysis were conducted, and each was run until plots of the posterior probabilities were stable
over about 6000 samples.

Taxonomic analysis

Some relationships supported by the molecular analysis conflicted with the existing family-group classification of
the Cicadidae as listed by Sanborn (2013) (see Results). Focusing on well-supported conflicts, we used the
relationships in the molecular tree to guide a post hoc morphological reassessment of tribe and subfamily
classification, with emphasis on the character set used by Moulds (2005). In some cases, this involved taxonomic
reassignment of genera and/or tribes to existing groups, with or without redefinition of diagnostic characters. In
other cases, construction of new family-level groups was necessary, especially for genera not included in earlier
phylogenetic work. During this process we sought to create only the minimum number of new groups needed to
accommodate the findings of the molecular analysis. Where possible, type species of type genera were examined
for tribal definition, and identified material for some tribes was borrowed from the British Museum.

RESULTS
Molecular phylogenetics

Genetic data and model selection. The final alignment for 141 taxa contained 4992 sites distributed as follows:
1485 bp from COI (mtDNA), 684 bp from COIl (mtDNA), 516 bp from ARDI, 423 bp from EF-1a, and 1884 bp
from 18S. COI (MG953010-MG953094), COIl (MG952981-MG953009), and 18S (MG953095-MG953188)
sequences have been deposited with Genbank. Concatenated-exon sequences for EF-1a and ARD1 are available in
the Supplementary Data File as part of the full DNA alignment. The fraction of the 141-taxon data matrix that was
missing was 37.6%, as calculated by Mesquite v3.04 (Maddison & Maddison 2015). With the outgroup Cercopidae
removed, 1537 sites were parsimony-informative, 261 were variable but parsimony-uninformative, and 3194 were
invariant. Pairwise uncorrected p-distances within the ingroup were below 20% for the combined mtDNA
sequences in most cases, with a maximum of 27%. Ingroup uncorrected distances ranged up to 19% for ARD1
(with a few exceptions), 17% for EF-1a, and 3% for 18S. PartitionFinder analysis of the dataset yielded a seven-
subset scheme which is shown in Table 3 along with the recommended substitution models.

TABLE 3. Partition scheme and substitution models used for subsets of the genetic dataset.

Subset Number of sites Substitution Model
mtDNA - I* coding position 723 GTR+I+Gamma
mtDNA - 2™ coding position 723 GTR+I+Gamma
mtDNA - 3" coding position 723 HKY+I+Gamma
ARDI1 & EF-1a 1% position, ARD1 2™ position 485 K80+I+Gamma
EF-1a 2™ coding position 141 SYM+I+Gamma
ARDI & EF-1a 3" coding position 313 GTR+I+Gamma
18S 1884 SYM-+I+Gamma
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FIGURE 4. MrBayes 50% majority rule tree (“five-gene tree”) from the final partitioned analysis of the DNA dataset, with
posterior probabilities and ML bootstrap supports shown. Taxonomic assignments before and resulting from this study are
shown to the right, as well as countries of origins of the samples following the species names, colored by biogeographic region
(see map inset). Italics are used with the former taxonomy to emphasize species that require new tribal assignments due to a
distant relationship from the type genus. *The paraphyletic conditions of Dundubiini and Leptopsaltriini in the tree are
discussed in the Comments sections for those tribes and under Comments on the Asian fauna in the Discussion.

4= 0.1 s/s removed from branch
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Phylogenetic estimation. The MrBayes analysis concluded at 46.6 million generations, leading to 11.65
million generations being excluded as burnin. Analysis of the posterior sample yielded an arithmetic mean log
likelihood of -83566.85 and a harmonic mean log likelihood of -83650.11. Final PSRF statistics for all parameters
were 1.002 or less, with most at 1.0.

Figure 4, the "five-gene tree", shows the final MrBayes consensus tree based on DNA data alone, with
posterior probabilities and ML bootstrap supports for all branches. Here, strong genetic support for a branch is
inferred from Bayesian posterior probabilities of 1.0 and ML bootstrap percentages above 75. Taxonomic
assignments prior to and following our results are shown and discussed in detail below. From this point we use the
new taxonomic assignments.

All of the deep level family-group relationships found using morphology (numbered clades 1-5 in all figures)
are strongly supported in the five-gene tree (Fig. 4) and in the combined DNA + morphology analysis (Fig. 5),
except clade 3 (Tibicininae) which received only 56% ML bootstrap support in the five-gene tree. The Cicadidae
samples (clade 1) form a strongly supported sister-clade to the Tettigarctidae. Within this clade, genera currently
classified in Tibicininae (clade 3, denoted by triangle symbols) are sister to the remainder. The large sister clade to
the Tibicininae (clade 2) contains five well-supported groups with uncertain branching order, two of which
correspond to the subfamilies Cicadinae (clade 4 and circle symbols) and Cicadettinae (clade 5 and star symbols).
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0.62 Henicopsaltria
. Cyclochila

9.92 Arenopsaltria
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Burbunga
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B O] - —t 4
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0.4 changes

FIGURE 5. Exploratory MrBayes 50% majority rule consensus tree from a combined analysis of the DNA dataset and 117
morphological characters from Moulds (2005), restricted to genera from Moulds’s analysis. Note that Moulds's analysis did not
include any taxa for Tettigomyiinae n. stat. Values at nodes are posterior probabilities of clades. Taxa are shown with
nomenclature updated since 2005.
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FIGURE 6. Exploratory MrBayes analysis of a smaller 80-taxon DNA dataset created to reduce missing data. Values at nodes
are posterior probabilities of clades.

The remaining three deep-level clades (6-8) in Fig. 4 contain African genera that were not studied in Moulds’s
morphological treatment of the family. All of these were previously classified in Cicadettinae and Tibicininae, and
all are now assigned to subfamily Tettigomyiinae n. stat. as explained below. In six additional cases, current
subfamily classification strongly conflicts with the position of specific taxa or clades in the DNA tree. Karenia
Distant, Durangona Distant, and Nosola Stél have been previously placed in Cicadettinae but group with genera
from Cicadinae. Selymbria Stél (previously in Cicadettinae) falls within the Tibicininae (Fig. 4). Finally, all of the
genera in the tribe Cicadatrini (previously in Cicadinae) form a group (clade 15) related to genera from
Cicadettinae, and the monogeneric tribe Sinosenini (previously in Cicadettinae) groups within the Cicadinae (see
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clade 9). The positions of many genera in the five-gene tree also conflict with their existing tribal placement,
especially involving tribes Cryptotympanini Handlirsch, Taphurini Distant, and Cicadettini Buckton. These cases
are discussed in detail in the taxonomic outcomes section below.
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FIGURE 7. Exploratory MrBayes analysis of the DNA dataset with mitochondrial third positions RY-coded, with posterior
probabilities and ML bootstrap values shown.
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FIGURE 8. Exploratory nh_PhyloBayes analysis of the DNA dataset allowing accommodation of base frequency
nonhomogeneity. Values at nodes are posterior probabilities of clades.

Analyses of larger single-amplicon datasets (not shown), intended to check for errors from contamination and/or
mislabelling of specimens or sequences, found no conflicts with well-supported nodes in the combined-data tree.
MrBayes analysis of the dataset pared to reduce missing data also yielded the same well-supported branches (Fig. 6).

Accommodating base composition bias and potential heterotachy. The MrBayes analysis of the nucleotide
dataset with RY-coded mtDNA third codon positions ended at 62.9 million generations. After the first 15.7 million
generations were excluded as burnin, the posterior arithmetic mean log likelihood was -60410.96 and the harmonic
mean was -60508.44. The consensus tree (Fig. 7) shows no well-supported differences from the main analysis
without RY coding, although most deep-level branches are supported by slightly greater ML bootstrap values.
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Although the four nt PhyloBayes analyses appeared to have found stable solutions, the resulting posterior
probabilities varied from In L =-33795.6 to -33978.6, indicating a substantial starting-point dependence and a need
for impractically long analyses and/or improved MCMC tuning. The nh_PhyloBayes analysis with the best score
(Fig. 8) found the same pattern of branch support as the standard partitioned Bayesian and ML analyses, with one
exception—the three well-supported African clades numbered 6-8 did not cluster together at the base of the main
radiation (after the divergence of the Tibicininae). Instead, Maroboduus Distant + Nablistes Karsch appeared in a
sister-clade position to the Cicadettinae (clade 5) with moderately strong Bayesian support. In the two analyses
with lower posterior probabilities (not shown), all of the African genera clustered into a monophyletic clade that
branched off sister to the Cicadettinae + Cicadinae.

Taxonomic revision

Examination of the classification within existing subfamilies and tribes of the Cicadidae and morphological
patterns in light of the molecular results has led to the following revised scheme. Below, we present a summary of
the scheme, followed by detailed reviews of the subfamilies and tribes. All four current Cicadidae subfamilies, 53
tribes, and 456 genera are listed. Morphological descriptions use the revised terminology of Moulds (2005), which
contains labeled diagrams of all morphological structures discussed here. Specific comments, often pertaining to
taxonomic rearrangements published since the catalogue of Sanborn (2013), are included in a short section for
many groups, and more general discussion is placed later in the main Discussion section. Unless otherwise stated,
current subtribes are left unchanged in the revised classification. Fig. 9 illustrates all of the taxonomic transfers and
synonymies discussed below.

NEW
PREVIOUS CLASSIFICATION PREVIOUS
| |
Cicadettinae Cicadettinae Cicadinae Cicadinae
Aragualnini Aragualnini Arenopsaltriini n. _ Burbungini
Carinetini Carinetini Burbungini Cicadatrini ——
== Chlorocystini « Chlorocystini Cicadini Cicadini
' Cicadettini ~<\. Cicadatrini «——  Cicadmalleuini Cicadmalleuini
' Hemidictyini ________ _.» Cicadettini Cosmopsaltriini “>«._ Cosmopsaltriini
v Lamotialnini AR “T---77 Hemidictyini Cryptotympanini .~ Cryptotympanini
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}1 Tettigadini Sy Lacetasinin. 1! p|aot;2fe'3'rini Platypierini
+;  Tibicinini \ Malagasiini n. 1 Plautillini Plautillini
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o . Ydiellini Psaltodini n. Psithyristriini
D o Psithrysitriini Sonatini
P Tibicininae ' > Sinosenini Tacuini
i . R Sonatini Talcopsaltriini
. s, Chilecicadini Talcopsaltriini Tamasini
o .. Platypediini o Tamasini Thophini
v Selymbriini n. 11 Thophini Tosenini
. Tettlgadlnl e P Zammarini
¥ Tibicinini & Tosenini
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FIGURE 9. Taxonomic transfers made in this paper, as explained in the Taxonomic Revision section in Results. Solid lines
indicate complete movement of a tribe between subfamilies and/or synonymization, and dotted lines indicate partial transfer.
*Suppression of priority of Hamzini, which has priority over Platypleurini, is currently the subject of Case 3761 before the
ICZN (see Tribe Platypleurini).
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The subfamily classification follows Moulds (2005) with the addition of a new subfamily for African genera
that were not available during Moulds's morphological revision, a concept highlighted by the new molecular data.
Some modifications are made to the diagnostic features of the Cicadettinae, Cicadinae, and Tibicininae (see also
Table 4). For subfamily synonymies see Moulds (2005) except that we follow Sanborn (2013) and use the name
Tibicininae over Tettigadinae despite its confusing connotations (see Comments under subfamily Tibicininae).

For tribal synonymies see Sanborn (2013), Moulds (2005), Metcalf (1963) and Duffels & van der Laan (1985).
The tribal descriptions below are based on characters identified as meaningful at tribal level in Moulds (2005)
supplemented by additional characters found relevant to the new tribes being described. We have not been able to
examine representatives of all genera and it has therefore been necessary to leave such genera unchanged in their
tribal placement pending future study.

TABLE 4. Characters for the four subfamilies of the family Cicadidae. Autapomorphies are highlighted in gray. Note

that the Tettigomyiinae n. stat. lacks an autapomorphy and is diagnosable only by a combination of attributes.

SUBFAMILY

CHARACTER Cicadinae Cicadettinae Tettigomyiinae n. stat.  Tibicininae
Metanotum Entirely concealed at Partly visible at dorsal Exposed or concealed  Concealed at dorsal midline

dorsal midline. midline. (in Lacetasini n. tribe)  (except in Platypedia,

at dorsal midline. Tibicina).
Forewing veins CuP  Fused in part. Fused in part. Fused in part. Unfused (fused in
and 1A Platypedia and
Neoplatypedia).

Hindwing veins RP  Fused at their bases. Fused at their bases. ~ Fused at their bases. Unfused at their bases.

and M

Male opercula shape

Male timbal covers

Pygofer distal
shoulder

Pygofer upper lobe

Uncus

Claspers

Ventrobasal pocket of

aedeagus

Aedeagal restraint

Apical part of theca

Not strongly S-
shaped and not with
lateral margins
deeply concave.

Present but lost in a
few genera.

Well developed,
often the most distal
part of pygofer.

Absent or present.

Of moderate length
and retractable within

pygofer.

Absent, but present
in some Dundubiini
(if present, spined).

Absent.

Before or below
uncus.

Without leaf-like
lateral lobes.

Not strongly S-shaped
and not with lateral
margins deeply
concave.

Lacking timbal covers
or with a partial
turned-back rim.

Undeveloped.

Present.

Absent or very small
and duck-bill shaped,
and retractable within

pygofer.

Usually large (small
in Kaotini n. tribe),
not spined.

Absent.

By claspers.

Without leaf-like
lateral lobes.

Not strongly S-shaped
and not with lateral

margins deeply concave.

Lacking timbal covers
or with a partial turned-
back rim.

Well developed, often
the most distal part of

pygofer.
Absent.

Long, directed distally,
not retractable within
pygofer.

Absent.

Absent.

Before or below uncus.

Without leaf-like lateral
lobes.

A distinctive S-shape with
lateral margins deeply
concave, and with distal
margins not reaching distal
margins of tympanal
cavities.

Lacking timbal covers or
with a partial turned-back
rim.

Undeveloped.

Usually absent (present in
Selymbriini n. tribe).

Very long and not
retractable within pygofer.

Absent.

Present.

By tubular encapsulation
below uncus.

With a pair of leaf-like
lateral lobes.
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SUMMARY OF SUBFAMILIES, TRIBES AND GENERA

Subfamily Cicadettinae Buckton

Tribe Aragualnini Sanborn
Aragualna Champanhet, Boulard & Gaiani.

Tribe Carinetini Distant

Ahomana Distant; Carineta Amyot & Audinet-Serville;
Guaranisaria Distant; Herrera Distant; Novemcella Goding;
Paranistria Metcalf;, Toulgoetalna Boulard.

Tribe Chlorocystini Distant

Aedeastria Boer; Akamba Distant; Baeturia Stal; Cephalalna
Boulard;  Chlorocysta  Westwood;  Conibosa  Distant;
Cystopsaltria Goding & Froggatt; Cystosoma Westwood;
Decebalus Distant; Dinarobia Mamet; Euthemopsaltria
Moulds; Fractuosella Boulard; Glaucopsaltria Goding &
Froggatt; Guineapsaltria Boer; Gymnotympana  Stal;
Kumanga Distant; Mirabilopsaltria Boer; Muda Distant;
Musoda Karsch; Owra Ashton; Papuapsaltria Boer;
Scottotympana Boer; Thaumastopsaltria Kirkaldy; Venustria
Goding & Froggatt.

Tribe Cicadatrini Distant

Bijaurana Distant; Chloropsalta Haupt; Cicadatra Kolenati;
Emathia Stal; Klapperichicen Dlabola; Mogannia Amyot &
Audinet-Serville;  Pachypsaltria  Stal;  Psalmocharias
Kirkaldy; Shaoshia Wei, Ahmed & Rizvi; Taungia Ollenbach;
Triglena Fieber; Vagitanus Distant.

Tribe Cicadettini Buckton

Adelia Moulds; Aestuansella Boulard; Amphipsalta Fleming;
Atrapsalta Owen & Moulds; Auscala Moulds; Auta Distant;
Berberigetta Costa, Nunes, Marabuto, Mendes & Simdes;
Birrima Distant; Bispinalta Delorme; Buyisa Distant;
Caledopsalta Delorme; Caliginopsalta Ewart; Chelapsalta
Moulds; Cicadetta Kolenati; Cicadettana Marshall & Hill;
Clinata Moulds; Clinopsalta Moulds; Crotopsalta Ewart;
Curvicicada Chou & Lu; Diemeniana Distant; Dimissalna
Boulard;  Dipsopsalta  Moulds;  Drymopsalta  Ewart;
Erempsalta Moulds; Fuboeana Gogala, Trilar & Drosopoulos;
Euryphara Horvath; Ewartia Moulds; Falcatpsalta Owen &
Moulds;  Fijipsalta  Duffels;  Froggattoides  Distant;
Gagatopsalta Ewart; Galanga Moulds; Gelidea Moulds;
Germalna Delorme; Ggomapsalta Lee; Graminitigrina Ewart
& Marques; Graptotettix Stal; Gudanga Distant; Haemopsalta
Owen & Moulds; Heliopsalta Moulds; Hilaphura Webb;
Huechys Amyot & Audinet-Serville; Kanakia Distant; Kikihia
Dugdale;  Kobonga  Distant;  Kosemia  Matsumura;
Limnopsalta Moulds; Linguacicada Chou & Lu; Maoricicada
Dugdale; Marteena Moulds; Melampsalta  Kolenati;
Melanesiana Delorme; Mouia Distant; Mugadina Moulds;
Murmurillana Delorme; Myersalna Boulard; Myopsalta
Moulds; Nanopsalta Moulds; Neopunia Moulds; Nigripsaltria
Boer; Noongara Moulds; Notopsalta Dugdale; Oligoglena
Horvath, 1912; Pakidetta Sanborn & Ahmed; Palapsalta
Moulds; Panialna Delorme; Paradina Moulds; Parvittya
Distant; Paulaudalna Delorme; Pauropsalta Goding &
Froggatt; Philipsalta Lee, Marshall & Hill; Physeema Moulds;
Pinheya Dlabola; Pipilopsalta Ewart; Platypsalta Moulds;
Plerapsalta Moulds; Popplepsalta Owen & Moulds;

Poviliana Boulard; Pseudokanakia Delorme; Pseudotettiget-
ta Puissant; Punia Moulds; Pyropsalta Moulds; Relictapsalta
Owen & Moulds; Rhodopsalta Dugdale; Rouxalna Boulard;
Samaecicada Popple & Emery; Saticula Stal; Scieroptera
Stal; Scolopita Chou & Lei; Simona Moulds; Stellenboschia
Distant; Strepuntalna Delorme; Sylphoides Moulds; Takap-
salta Matsumura; Taurella Moulds; Telmapsalta Moulds;
Terepsalta Moulds; Tettigetta Kolenati; Tettigettacula Puis-
sant; Tettigettalna Puissant; Tettigettula Puissant; Tibeta Lei
& Chou; Toxala Moulds; Toxopeusella Schmidt; Tympanistal-
na Boulard; Ueana Distant; Urabunana Distant; Uradolichos
Moulds; Vastarena Delorme; Xossarella Boulard; Yoyetta
Moulds.

Tribe Hemidictyini Distant
Hemidictya Burmeister; Hovana Distant.

Tribe Katoini Moulds & Marshall, n. tribe
Katoa Ouchi.

Tribe Lamotialnini Boulard

Abricta Stal; Abroma Stal; Aleeta Moulds; Allobroma Dut-
fels; Chrysolasia Moulds; Hylora Boulard; Lamotialna Bou-
lard; Lemuriana Distant; Magicicada Davis; Monomatapa
Distant; Musimoia China; Neomuda Distant; QOudeboschia
Distant; Panka Distant; Sundabroma Duftels; Trismarcha
Karsch; Tryella Moulds; Unduncus Duftels; Viettealna Bou-
lard.

Tribe Nelcyndanini Moulds & Marshall, n. tribe
Nelcyndana Distant.

Tribe Pagiphorini Moulds & Marshall, n. tribe
Pagiphora Horvéth.

Tribe Parnisini Distant

Abagazara Distant; Acyroneura Torres; Adeniana Distant;
Arcystasia  Distant;  Calopsaltria  Stal;  Calyria  Stal;
Crassisternalna Boulard; Derotettix Berg; Henicotettix Stal;
Jafuna Distant; Kageralna Boulard; Koranna Distant;
Luangwana Distant; Lycurgus China; Malgotilia Boulard,
Mapondera Distant; Masupha Distant; Parnisa Stal;
Prunasis Stal; Psilotympana Stal; Rhinopsalta Melichar;
Taipinga Distant; Zouga Distant.

Tribe Pictilini Moulds & Hill, n. tribe
Chrysocicada Boulard; Pictila Moulds.

Tribe Prasiini Matsumura

Arfaka Distant; Bafutalna Boulard; Iruana Distant; Jacatra
Distant; Lembeja Distant; Mariekea Jong & Boer;
Murphyalna Boulard; Prasia Stal; Sapantanga Distant.

Tribe Taphurini Distant

Anopercalna Boulard; Chalumalna Boulard; Dorachosa
Distant; Dulderana Distant; Elachysoma Torres; Imbabura
Distant; Malloryalna Sanborn; Prosotettix Jacobi; Psallodia
Uhler; Taphura Stal.
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Subfamily Cicadinae Latreille

Tribe Arenopsaltriini Moulds, n. tribe
Arenopsaltria Ashton; Henicopsaltria Stal.

Tribe Burbungini Moulds
Burbunga Distant.

Tribe Cicadini Latreille
Cicada Linnaeus.

Tribe Cicadmalleuini Boulard & Puissant
Cicadmalleus Boulard & Puissant.

Tribe Cosmopsaltriini Kato

Aceropyga Duftels; Brachylobopyga Duffels; Cosmopsaltria
Stal; Diceropyga Stal; Dilobopyga Duftels; Inflatopyga
Duftels; Moana Myers; Rhadinopyga Dutfels.

Tribe Cryptotympanini Handlirsch

Antankaria Distant; Auwritibicen Lee; Cacama Distant;
Chremistica Stal; Cornuplura Davis; Cryptotympana Stal;
Hadoa Moulds; Hea Distant; Heteropsaltria Jacobi; Lyristes
Horvath; Megatibicen Sanborn & Heath; Neotibicen Hill &
Moulds; Nggeliana Boulard; Raiateana Boulard; Salvazana
Distant; Tacua Amyot & Audinet-Serville.

Tribe Cyclochilini Distant
Cyclochila Amyot & Audinet-Serville.

Tribe Distantadini Orian
Distantada Orian.

Tribe Dundubiini Distant

Aola Distant; Ayesha Distant; Biura lLee & Sanborn;
Champaka Distant; Changa Lee; Cochleopsaltria Pham &
Constant; Crassopsaltria Boulard, Dundubia Amyot &
Audinet-Serville; Haphsa Distant; Kaphsa Lee; Khimbya
Distant; Lethama Distant,; Macrosemia Kato; Megapomponia
Boulard; Meimuna Distant; Minilomia Lee; Orientopsaltria
Kato; Platylomia Stal; Sinapsaltria Kato; Sinosemia
Matsumura; Sinotympana Lee; Songga lLee; Unipomponia
Lee; Zaphsa Lee & Emery.

Tribe Durangonini Moulds & Marshall, n. tribe
Durangona Distant.

Tribe Fidicinini Distant

Ariasa Distant; Beameria Davis; Bergalna Boulard &
Martinelli; Cracenpsaltria Sanborn; Diceroprocta Stal,
Dorisiana Metcalf;, Elassoneura Torres; Fidicina Amyot &
Audinet-Serville; Fidicinoides Boulard & Martinelli; Guyalna
Boulard & Martinelli; Hemisciera Amyot & Audinet-Serville;
Hyantia Stal; Majeorona Distant; Mura Distant; Nosola Stél;
Ollanta Distant; Orialella Metcalf, Pacarina Distant;
Pompanonia Boulard; Prasinosoma Torres; Proarna Stal;
Quesada Distant; Tympanoterpes Stal.

Tribe Gaeanini Distant

Ambragaeana Chou & Yao; Balinta Distant; Becquartina
Kato; Callogaeana Chou & Yao; Gaeana Amyot & Audinet-
Serville; Paratalainga He; Sulphogaeana Chou & Yao;
Talainga Distant; Taona Distant; Trengganua Moulton.

Tribe Jassopsaltriini Moulds
Jassopsaltria Ashton.

Tribe Lahugadini Distant
Lahugada Distant.

Tribe Leptopsaltriini Moulton

Aetanna Lee; Cabecita Lee; Calcagninus Distant;
Euterpnosia Matsumura; Formocicada lLee & Hayashi;
Formosemia Matsumura; Galgoria Lee; Gudaba Distant;
Inthaxara  Distant;  Leptopsaltria  Stal;  Leptosemia
Matsumura; Manna Lee & Emery; Masamia Lee & Emery;
Maua Distant; Minipomponia Boulard; Miniterpnosia Lee;
Mosaica Lee & Emery; Nabalua Moulton; Neocicada Kato;
Neoterpnosia Lee & Emery; Paranosia Lee; Paratanna Lee;
Purana Distant; Puranoides Moulton; Qurana Lee; Rustia
Stal; Taiwanosemia ~ Matsumura; Tanna  Distant;
Yezoterpnosia Matsumura.

Tribe Macrotristriini Moulds, n. tribe
1llyria Moulds; Macrotristria Stal.

Tribe Oncotympanini Ishihara
Mata Distant; Neoncotympana Lee; Oncotympana Stal.

Tribe Orapini Boulard
Orapa Distant.

Tribe Platypleurini Schmidt

Afzeliada Boulard; Albanycada Villet; Attenuella Boulard;
Azanicada Villet; Brevisiana Boulard; Canualna Boulard;
Capcicada Villet; Esada Boulard, Hainanosemia Kato;
Hamza Distant; loba Distant; Kalabita Moulton;
Karscheliana Boulard; Koma Distant; Kongota Distant;
Muansa Distant; Munza Distant; Oxypleura Amyot &
Audinet-Serville; Platypleura Amyot & Audinet-Serville;
Pycna Amyot & Audinet-Serville; Sadaka Distant;
Sechellalna Boulard; Severiana Boulard; Soudaniella
Boulard; Strumosella Boulard; Strumoseura Villet; Suisha
Kato; Tugelana Distant; Ugada Distant; Umjaba Distant;
Yanga Distant.

Tribe Plautillini Distant
Plautilla Stal.

Tribe Polyneurini Amyot & Audinet-Serville
Angamiana Distant; Formotosena Kato; Graptopsaltria Stal;
Polyneura Westwood.

Tribe Psaltodini Moulds, n. tribe
Anapsaltoda Ashton; Neopsaltoda Distant; Psaltoda Stal.

Tribe Psithyristriini Distant

Basa Distant; Kamalata Distant; Onomacritus Distant; Pom-
ponia Stal; Psithyristria Stal; Semia Matsumura; Terpnosia
Distant.
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Tribe Sinosenini Boulard
Karenia Distant.

Tribe Sonatini Lee
Hyalessa China.

Tribe Talcopsaltriini Moulds
Talcopsaltria Moulds.

Tribe Tamasini Moulds
Parnkalla Distant; Parnquila Moulds; Tamasa Distant.

Tribe Thophini Distant
Arunta Distant; Thopha Amyot & Audinet-Serville.

Tribe Tosenini Amyot & Audinet-Serville
Ayuthia Distant; Distantalna Boulard; Tosena Amyot &
Audinet-Serville.

Tribe Zammarini Distant

Borencona Davis; Chinaria Davis; Daza Distant; Juanaria
Distant; Miranha Distant; Odopoea Stal; Onoralna Boulard;
Orellana Distant; Procollina Metcalf; Uhleroides Distant;
Zammara Amyot & Audinet-Serville; Zammaralna Boulard &
Sueur.

Tribe Malagasiini Moulds & Marshall, n. tribe
Ligymolpa Karsch; Malagasia Distant; Malgachialna
Boulard; Nyara Villet; Quintilia Stal.

Tribe Tettigomyiini Distant

Bavea Distant; Gazuma Distant; Paectira Karsch;
Spoerryana  Boulard; Stagea Villet; Stagira  Stél;
Tettigomyia Amyot & Audinet-Serville; Xosopsaltria
Kirkaldy.

Tribe Ydiellini Boulard
Maroboduus Distant; Nablistes Karsch.

Subfamily Tibicininae Distant

Tribe Chilecicadini Sanborn
Chilecicada Sanborn.

Tribe Platypediini Kato
Neoplatypedia Davis; Platypedia Uhler.

Tribe Selymbriini Moulds & Marshall, n. tribe
Selymbria Stal.

Tribe Tettigadini Distant
Acuticephala Torres; Alarcta Torres; Babras Jacobi;

Calliopsida Torres; Chonosia Distant; Coata Distant;
Mendozana Distant; Psephenotettix Torres; Tettigades
Amyot & Audinet-Serville; Tettigotoma Torres; Torrescada
Sanborn & Heath.

Subfamily Tettigomyiinae Distant, n. stat.

Tribe Lacetasini Moulds & Marshall, n. tribe
Lacetas Karsch.
Tribe Tibicinini Distant
Clidophleps Van Duzee; Okanagana Distant; Okanagodes
Davis; Paharia Distant; Subpsaltria Chen; Subtibicina Lee;
Tibicina Kolenati; Tibicinoides Distant.

SUBFAMILY CICADETTINAE BUCKTON, 1890

Type genus. Cicadetta Kolenati, 1857 (type species Cicada montana Scopoli, 1772).

Included tribes. Aragualnini Sanborn, 2018; Carinetini Distant, 1905; Chlorocystini Distant, 1905;
Cicadatrini Distant, 1905; Cicadettini Buckton, 1890; Hemidictyini Distant, 1905; Katoini Moulds & Marshall n.
tribe; Lamotialnini Boulard, 1976; Nelcyndanini Moulds & Marshall n. tribe; Pagiphorini Moulds & Marshall n.
tribe; Parnisini Distant, 1905; Pictilini Moulds & Hill n. tribe; Prasiini Matsumura, 1917; Taphurini Distant, 1905.

Diagnosis (modified from Moulds, 2005). Metanotum partly visible at dorsal midline. Forewing veins CuP
and 1A fused in part. Hindwing veins RP and M fused at their bases. Male opercula not strongly S-shaped and not
with lateral margins deeply concave. Rim of male timbal cavity lacking a turned-back rim or timbal cover. Pygofer
with distal shoulder undeveloped; pygofer upper lobe present. Uncus absent or very small and duck-bill shaped,
and retractable within pygofer. Claspers present and usually large (small in Katoini n. tribe), dominating the whole
10th abdominal segment, not spined. Aedeagus without ventrobasal pocket; aedeagus restrained by claspers.
Apical part of theca without leaf-like lateral lobes.

Distinguishing features (Table 4). Uncus absent or very small and duck-bill shaped, and retractable within
pygofer; claspers present and usually large, dominating the whole 10th abdominal segment.

Distribution. Global.

Comments. Cicadatrini is transferred from the Cicadinae to the Cicadettinae following the molecular
phylogenetic results, confirmed by the presence of claspers which are diagnostic for this subfamily. The remaining
tribes in the Cicadettinae conform to Moulds (2005) definition of the subfamily (see clade 5, Fig. 4). In a
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dissertation, Goemans (2016, see also in prep.), showed that Dazini Kato, 1932 is synonymous with Zammarini;
the transfer was formalized and further supported by Sanborn (2018).

Tribe Aragualnini Sanborn, 2018

Type genus. Aragualna Champanhet, Boulard & Gaiani, 2000.

Included genera. Aragualna Champanhet, Boulard & Gaiani, 2000.

Diagnosis. As in Sanborn (2018).

Distribution. Venezuela.

Comments. Molecular data in Goemans (2016, also in prep.) showed Aragualna to be unrelated to the type
genus of Dazini. Sanborn (2018) erected the new tribe Aragualnini.

Tribe Carinetini Distant, 1905

Type genus. Carineta Amyot & Audinet-Serville, 1843 (type species Cicada formosa Germar, 1830 = Carineta
diardi Guérin-Méneville, 1829).

Included genera. 4homana Distant, 1905; Carineta Amyot & Audinet-Serville, 1843; Guaranisaria Distant,
1905; Herrera Distant, 1905; Novemcella Goding, 1925; Paranistria Metcalf, 1952; Toulgoetalna Boulard, 1982.

Diagnosis and distinguishing features. For Carinetini, Distant (1905¢) describes a robust body that narrows
both anteriorly and posteriorly, with a short pronotum having oblique margins, and with usually hyaline wings. The
genitalia are here illustrated in Fig. 11.

Distribution. Neotropics.

Comments. Only the type genus of Carinetini was represented in our study and the type species could not be
obtained. The tribal concept (with subtribes) remains as in Sanborn (2013, 2014a) except that Sanborn (2014a)

Tribe Chlorocystini Distant, 1905

Type genus. Chlorocysta Westwood, 1851 (type species Cystosoma vitripennis Westwood, 1851).

Included genera. Aedeastria Boer, 1990; Akamba Distant, 1905; Baeturia Stél, 1866; Cephalalna Boulard,
2006; Chlorocysta Westwood, 1851; Conibosa Distant, 1905; Cystopsaltria Goding & Froggatt, 1904; Cystosoma
Westwood, 1842; Decebalus Distant, 1920; Dinarobia Mamet, 1957; Euthemopsaltria Moulds, 2014; Fractuosella
Boulard, 1979; Glaucopsaltria Goding & Froggatt, 1904; Guineapsaltria Boer, 1993; Gymnotympana Stal, 1861;
Kumanga Distant, 1905; Mirabilopsaltria Boer, 1996; Muda Distant, 1897; Musoda Karsch, 1890; Owra Ashton,
1912; Papuapsaltria Boer, 1995; Scottotympana Boer, 1991; Thaumastopsaltria Kirkaldy, 1900; Venustria Goding
& Froggatt, 1904.

Diagnosis. The tribe is defined by Boer (1995) and Moulds (2005). Male genitalia of the type are also
illustrated in Moulds (2012).

Distribution. Primarily South-East Asia, Australasia, and the Western Pacific, with isolated genera in Africa/
Madagascar, South America, and the Mascarene Islands and Mauritius.

Comments. Durangona and Nablistes are morphologically incompatible with Boer’s definition of
Chlorocystini, a conclusion supported by the molecular phylogenetic results. Durangona is transferred to form the
tribe Durangonini n. tribe, while Nablistes is transferred to Ydiellini. The assignment of American (Conibosa) and
African genera (e.g., Akamba, Cephalalna, Musoda), as well as Fractuosella, may require re-examination.

Tribe Cicadatrini Distant, 1905

Type genus. Cicadatra Kolenati, 1857 (type species Cicada atra Olivier, 1790).
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Included genera. Bijaurana Distant, 1912; Chloropsalta Haupt, 1920; Cicadatra Kolenati, 1857; Emathia
Stél, 1866; Klapperichicen Dlabola, 1957; Mogannia Amyot & Audinet-Serville, 1843; Pachypsaltria Stél, 1861;
Psalmocharias Kirkaldy, 1908; Shaoshia Wei, Ahmed & Rizvi, 2010; Taungia Ollenbach, 1929; Triglena Fieber,
1875; Vagitanus Distant, 1918.

Distinguishing features. Wang et al. (2017) derived three synapomorphies for the tribe from a cladistic
opercula enlarged at subapical portion towards body centre; aedeagus with several processes apically and
subapically; apical part of aedeagus bifurcate.

Distribution. Palearctic, Indomalaya. Pachypsaltria, from South America, is doubtfully placed in Cicadatrini
but we have not been able to examine specimens.

Comments. Moganniini was synonymized with Cicadatrini by Lee & Hill (2010), but Boulard (2013) listed
the group at subtribe level in Cicadini. Lee (2014) synonymized Nipponosemia with Vagitanus and moved
Chloropsalta to Cicadatrini from Gaeanini; Lee also moved Bijaurana to Cicadatrini. Wang et al. (2017) placed
Cicadalna Boulard as a junior synonym of Emathia Stal, simultaneously transferring it from the Cicadini to the
Cicadatrini.

Tribe Cicadettini Buckton, 1890

Type genus. Cicadetta Kolenati, 1857 (type species Cicada montana Scopoli, 1772).

Included genera. Adelia Moulds, 2012; Aestuansella Boulard, 1981; Amphipsalta Fleming, 1969; Atrapsalta
Owen & Moulds, 2016; Auscala Moulds, 2012; Auta Distant, 1897; Berberigetta Costa, Nunes, Marabuto, Mendes
& Simdes, 2017; Birrima Distant, 1906; Bispinalta Delorme, 2017; Buyisa Distant, 1907; Caledopsalta Delorme,
2017; Caliginopsalta Ewart, 2005; Chelapsalta Moulds, 2012; Cicadetta Kolenati, 1857; Cicadettana Marshall &
Hill, 2017; Clinata Moulds, 2012; Clinopsalta Moulds, 2012; Crotopsalta Ewart, 2005; Curvicicada Chou & Lu,
1997; Diemeniana Distant, 1906; Dimissalna Boulard, 2007; Dipsopsalta Moulds, 2012; Drymopsalta Ewart,
2005; Erempsalta Moulds, 2012; Euboeana Gogala, Trilar & Drosopoulos, 2011; Euryphara Horvath, 1912;
Ewartia Moulds, 2012; Falcatpsalta Owen & Moulds, 2016; Fijipsalta Duffels, 1988; Froggattoides Distant,
1910; Gagatopsalta Ewart, 2005; Galanga Moulds, 2012; Gelidea Moulds, 2012; Germalna Delorme;
Ggomapsalta Lee, 2009; Graminitigrina Ewart & Marques, 2008; Graptotettix Stal, 1866; Gudanga Distant, 1905;
Haemopsalta Owen & Moulds, 2016; Heliopsalta Moulds, 2012; Hilaphura Webb, 1979; Huechys Amyot &
Audinet-Serville, 1843; Kanakia Distant, 1892; Kikihia Dugdale, 1972; Kobonga Distant, 1906; Kosemia
Matsumura, 1927; Limnopsalta Moulds, 2012; Linguacicada Chou & Lu, 1997; Maoricicada Dugdale, 1972;
Marteena Moulds, 1986; Melampsalta Kolenati, 1857; Melanesiana Delorme, 2017; Mouia Distant, 1920;
Mugadina Moulds, 2012; Murmurillana Delorme, 2016; Myersalna Boulard, 1988; Myopsalta Moulds, 2012;
Nanopsalta Moulds, 2012; Neopunia Moulds, 2012; Nigripsaltria Boer, 1999; Noongara Moulds, 2012;
Notopsalta Dugdale, 1972; Oligoglena Horvath, 1912; Pakidetta Sanborn & Ahmed, 2017; Palapsalta Moulds,
2012; Panialna Delorme, 2016; Paradina Moulds, 2012; Parvittya Distant, 1905; Paulaudalna Delorme, 2017;
Pauropsalta Goding & Froggatt, 1904; Philipsalta Lee, Marshall & Hill, 2016; Physeema Moulds, 2012; Pinheya
Dlabola, 1963; Pipilopsalta Ewart, 2005; Platypsalta Moulds, 2012; Plerapsalta Moulds, 2012; Popplepsalta
Owen & Moulds, 2016; Poviliana Boulard, 1997; Pseudokanakia Delorme, 2016; Pseudotettigetta Puissant, 2010;
Punia Moulds, 2012; Pyropsalta Moulds, 2012; Relictapsalta Owen & Moulds, 2016; Rhodopsalta Dugdale, 1972;
Rouxalna Boulard, 1999; Samaecicada Popple & Emery, 2010; Saticula Stal, 1866; Scieroptera Stél, 1866;
Scolopita Chou & Lei, 1997; Simona Moulds, 2012; Stellenboschia Distant, 1920; Strepuntalna Delorme, 2017,
Sylphoides Moulds, 2012; Takapsalta Matsumura, 1927; Taurella Moulds, 2012; Telmapsalta Moulds, 2012;
Terepsalta Moulds, 2012; Tettigetta Kolenati, 1857; Tettigettacula Puissant, 2010; Tettigettalna Puissant, 2010;
Tettigettula Puissant, 2010; Tibeta Lei & Chou, 1997; Toxala Moulds, 2012; Toxopeusella Schmidt, 1926;
Tympanistalna Boulard, 1982; Ueana Distant, 1905; Urabunana Distant, 1905; Uradolichos Moulds, 2012;
Vastarena Delorme, 2016; Xossarella Boulard, 1980; Yoyetta Moulds, 2012.

Diagnosis. The tribe is defined by having thecal pseudoparameres while other notable features are timbals that
only rarely extend below the level of the wing bases and flat upper pygofer lobes (Moulds, 2005). Male genitalia of
the type are illustrated in Moulds (2012).
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Distribution. All regions except the Neotropics. One species of uncertain status is doubtfully reported from
Suriname (Cicadetta surinamensis Kirkaldy, 1909).

Comments. This is the first complete assignment of the genera in this large tribe following the molecular
analysis of Marshall et al. (2016). Ueana (see clade 13, Fig. 4) as well as Kanakia, Panialna, Pseudokanakia and
Vastarena are transferred from Taphurini to Cicadettini because they possess the diagnostic thecal
pseudoparameres (Delorme 2016; Delorme ef al. 2016; Delorme 2017). There are now 110 genera in Cicadettini.

The monotypic genus Samaecicada (not included in this study) has been previously considered a part of the
Cicadettini although its attributes are not entirely compatible with that tribe (Popple & Emery 2010; Moulds 2012).
Genetic evidence suggests that Samaecicada is part of a closely related sister-group to the main Cicadettini clade
(Marshall et al. 2016). Samaecicada lacks two attributes found in other Cicadettini, thecal pseudoparameres and
flat basal lobes, but in other respects has attributes typical of the Cicadettini including complete fusion of forewing
veins M and CuA on meeting the basal cell, claw-like claspers, a substantially reduced uncus and male opercula
that have the lateral margin substantially raised above the level of the tympanal cavity. We leave Samaecicada in
the Cicadettini pending our further study of allied species not yet described.

The authorship of Cicadettini dates from Buckton (1890), and not Buckton (1889), contra Moulds (2005) and
Boulard (1988, 1998), because no new family group taxon is given in Buckton (1889), whereas “Cicadetta is
explicitly named at sub-family level in Buckton (1890). The name is corrected to Cicadettinae following Articles
11.7.1.3 and 11.7.2.

Lee et al. (2016) placed Huechysini Distant as a junior synonym of Cicadettini. Mezammira Fieber, 1876 was
recently resurrected by Gogala et al. (2017) with type species Tibicen flaveolus Brullé, 1832, but Dmitriev (2017)
has shown this name to be a nomen nudum and that Oligoglena takes precedence.

Tribe Hemidictyini Distant, 1905

Type genus. Hemidictya Burmeister, 1835 (type species Hemidictya frondosa Burmeister, 1835).

Included genera. Hemidictya Burmeister, 1835; Hovana Distant, 1905.

Diagnosis. Distant’s (1905¢) original description is broad and includes many disparate genera that have since
been transferred.

Distribution. Neotropics, Afrotropics (Madagascar).

Comments. This tribe was not sampled in this study.

Tribe Katoini Moulds & Marshall, n. tribe

Type genus. Katoa Ouchi, 1938 (type species Katoa tenmokuensis Ouchi, 1938).

Included genera. Katoa Ouchi, 1938.

Diagnosis. Head with supra-antennal plates meeting eyes. Postclypeus shape in transverse cross-section
rounded; postclypial ridges lacking transverse grooves towards distal ends. Pronotal collar with lateral margins
weakly ampliate; lateral tooth absent. Forewing pterostigma present; veins C and R+Sc close together; vein RA,
aligned closely with subcosta (Sc) for its length; vein CuA, divided by crossvein so that distal portion is longest.
Hindwing with anal lobe broad and vein 3A usually curved at distal end, long, separated from wing margin.
Foreleg femoral primary spine erect. Hindcoxae lacking large inner protuberances. Meracanthus tapering to a
point, triangular or nearly so. Male opercula not completely encapsulating meracanthus, partly covering tympanal
cavity. Male abdominal tergites with sides straight in cross-section; tergites 2 and 3 similar in size to tergites 4-7;
epipleurites reflexed to ventral surface, without an inward V-shaped kink. Timbals extended below level of wing
bases; timbal covers absent. Pygofer (Fig. 12) with upper lobe present, thickened; basal lobe small; dorsal beak
absent. Uncus absent. Claspers short, usually separated. Aedeagus with theca recurved basally through less than
90°, otherwise straight or gently curved; conjunctival claws absent but theca usually with distal spine-like
appendages; and ventral rib of basal plate rod-like, suspended with attachment only at ends.

Distinguishing features. Katoini n. tribe are distinguished from all other tribes in having, in combination, a
narrow head so that the supra-antennal plates meet the eyes, male genitalia with no uncus, no dorsal beak, very
small claspers, and no pseudoparameres, and a basal plate with the ventral rib attached only at its ends.
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Distribution. China, Indomalaya.

Comments. The status of this tribe is supported by its deep origins within the Cicadettinae in the molecular
analysis (see clade 5, Fig. 4) and by divergent morphology. Lee (2012a) placed Katoa in the Cicadettini and noted
the presence of claspers and thecal pseudoparameres. We have examined the male genitalia of K. taibaiensis Lei &
Chou and a small undetermined species, but we could find no trace of pseudoparameres, structures that are
definitive for the Cicadettini. Nor are pseudoparameres evident in the genitalia figures in Chou et al. (1997) for K.
neokanagana, (Liu), K. paucispina Lei & Chou, K. chlorotica Chou & Lu, and K. paura Chou & Lu. We were
unable to examine the genitalia of the type species, K. tenmokuensis Ouchi, but as its facies is consistent with other
species in the genus it is reasonable to assume its genitalia will also be similar. Lee (2012a) does not say which
species he found pseudoparameres in so we cannot verify this observation.

Tribe Lamotialnini Boulard, 1976
Tryellina Moulds, 2005. n. syn.

Type genus. Lamotialna Boulard, 1976 (type species Lamotialna condamini Boulard, 1976).

Included genera. Abricta Stél, 1866; Abroma Stél, 1866; Aleeta Moulds, 2003; Allobroma Duffels, 2011;
Chrysolasia Moulds, 2003; Hylora Boulard, 1971; Lamotialna Boulard, 1976; Lemuriana Distant, 1905;
Magicicada Davis, 1925; Monomatapa Distant, 1879; Musimoia China, 1929; Neomuda Distant, 1920;
Oudeboschia Distant, 1920; Panka Distant, 1905; Sundabroma Duffels, 2011; Trismarcha Karsch, 1891; Tryella
Moulds, 2003; Unduncus Duffels, 2011; Viettealna Boulard, 1980.

Hylora, Musimoia, Oudeboschia, Panka, Unduncus and Viettealna may be incorrectly included here as it
was not possible to examine specimens.

Diagnosis. Head with distance between supra-antennal plate and eye about equal to length of antennal plate.
Postclypeus shape in transverse cross-section rounded; postclypial ridges lacking transverse grooves towards distal
ends. Pronotal collar with lateral margins confluent with adjoining pronotal sclerites; lateral tooth absent (except in
Magicicada). Forewing pterostigma present; veins C and R+Sc close together; vein RA, aligned closely with
subcosta (Sc) for its length; vein CuA, divided by crossvein so that distal portion is shortest. Hindwing with anal
lobe broad and vein 3A usually curved at distal end, long, separated from wing margin. Foreleg femoral primary
spine erect. Hindcoxae lacking a large inner protuberance. Meracanthus gradually tapering to a point, triangular or
nearly so. Male opercula not completely encapsulating meracanthus, partly or completely covering tympanal
cavity. Male abdominal tergites with sides convex in cross-section; tergites 2 and 3 similar in size to tergites 4-7;
epipleurites either rounded to ventral surface or reflexed without an inward V-shaped kink. Timbals extended
below level of wing bases; timbal covers absent. Pygofer with upper lobe present, flat, sometimes ill-defined; basal
lobe moderately developed; dorsal beak a part of chitinized pygofer. Uncus absent. Claspers large, dominating the
whole 10th abdominal segment, often widely separated. Aedeagus with theca recurved basally through some 90-
140°; conjunctival claws present; ventral rib of basal plate rod-like, suspended with attachment only at ends. Male
reproductive system with accessory glands long in Aleeta, otherwise unknown. Female reproductive system with
accessory glands of common oviduct long in A/eeta, otherwise unknown.

Distinguishing features. The tribe can be defined by having aedeagal conjunctival claws. Other notable
features are the lack of a developed uncus and the ventral rib on the underside of the basal plate which is rod-like
and suspended with attachments only at ends, the claspers that are usually widely spaced, and the male timbals that
extend below the level of the wing bases.

Distribution. Global except South America.

Comments. The five-gene tree places the Lamotialnini within a group of genera previously representing the
subtribe Tryellina Moulds, 2005 n. syn. (in the tribe Taphurini as originally proposed by Boulard)—see clade 14,
Fig. 4. Because Lamotialnini has priority, Tryellina is here synonymized. Chrysolasia was left out of Tryellina
when the subtribe was proposed, but it is included here with Lamotialnini because of the diagnostic conjunctival
claws (Moulds, 2003). Lemuriana is now included for the same reason (see Duffels, 2011).

Boulard (1976b) originally placed the Lamotialnini in his subfamily Platypediinae. Then Boulard (1986a)
abandoned the family Platypediidae (and thus the Platypediinae) and transferred the Lamotialnini into the then
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family Tibicinidae. Later Boulard (1993, 2002) reduced the Lamotialnini to subtribal rank in the tribe Taphurini,
subfamily Tibicininae. Moulds (2005) reinstated the tribe Lamotialnini, retaining it in the subfamily Tibicininae,
but renamed the subfamily Cicadettinae. However, Sanborn (2013) in his world catalogue inadvertently placed the
Lamotialnini in the new meaning of the Tibicininae, not the Tibicininae intended by Boulard (1986a) and Moulds
(2005) that was renamed the Cicadettinae. A similar error occurred when Sanborn placed the Ydiellini in the
current Tibicininae, rather than the Cicadettinae (see also Ruschel 2015). Moulds (2005) showed that the type
genus of the then Tibicininae (now Cicadettinae) actually belonged to a small group of genera very different from
the speciose Cicadettinae and, to avoid confusion for this new concept of the Tibicininae, proposed replacement of
the name by its junior synonym Tettigadinae, but the idea failed to gain universal acceptance, including by
Sanborn, and remains a point of confusion.

Tribe Nelcyndanini Moulds & Marshall, n. tribe

Type genus. Nelcyndana Distant, 1906 (type species Tibicen tener Stal, 1870).

Included genera. Nelcyndana Distant, 1906.

Diagnosis. Head with supra-antennal plates meeting eyes. Postclypeus shape in transverse cross-section
rounded; postclypial ridges lacking transverse grooves towards distal ends. Pronotal collar with lateral margins
weakly ampliate; lateral tooth absent. Forewing pterostigma present; veins C and R+Sc close together; vein RA,
aligned closely with subcosta (Sc) for its length; vein CuA, divided by crossvein so that distal and proximal
portions about equal. Hindwing anal lobe narrow with vein 3A short, curved at distal end and separated from wing
margin. Foreleg femoral primary spine erect. Hindcoxae lacking a large inner protuberance. Meracanthus tapering
to a point, triangular or nearly so. Male opercula not completely encapsulating meracanthus, partly covering
tympanal cavity. Male abdominal tergites with sides curved in cross-section; tergites 2 and 3 similar in size to
tergites 4-7; epipleurites reflexed to ventral surface, without an inward V-shaped kink. Timbals extended below
level of wing bases; timbal covers absent. Pygofer (Fig. 11) with basal lobe large, positioned on distal half of
pygofer, well beyond midlength; upper lobe very small, not sclerotized, superimposed over basal lobe; dorsal beak
present. Uncus absent. Claspers small, basally bulbous, distally slender. Aedeagus with theca recurved basally
through some 180°, otherwise straight or gently curved; without pseudoparameres; conjunctival claws absent; and
ventral rib of basal plate rod-like, suspended with attachment only at ends.

Distinguishing features. The superimposing of the upper pygofer lobe over the basal lobe is unique. The
uncus has apparently divided as it has in the closely allied tribes Taphurini and Carinetini, but the two halves have
migrated laterally across segment 10 to locate at the lateral extremities of the segment thus appearing as if an
accessory to the claspers. The Nelcyndanini differ from the Taphurini and Carinetini in not having an ornamented
basal lobe.

Distribution. South-East Asia, including the Philippines.

Comments. Duffels (2010) discussed the position of Nelcyndana and retained its earlier assignment to
Taphurini. The need for this tribe is now apparent from its deep origins within the Cicadettinae in the molecular
phylogeny (see clade 5, Fig. 4). Given that related tribes are scattered globally (Neotropical, Nearctic, Ethiopian,
Palearctic and Oriental), it deserves further study.

Tribe Pagiphorini Moulds & Marshall, n. tribe

Type genus. Pagiphora Horvath, 1912 (type species Tibicen annulata Brullé, 1832).

Included genera. Pagiphora Horvéth, 1912.

Diagnosis. Head with supra-antennal plates meeting eyes. Postclypeus shape in transverse cross-section
rounded; postclypial ridges lacking transverse grooves towards distal ends. Pronotal collar with lateral margins
weakly ampliate; lateral tooth absent. Forewing pterostigma present; veins C and R+Sc close together; vein RA,
aligned closely with subcosta (Sc) for only part of its length, much diverged distally; vein CuA, divided by
crossvein at about midlength. Hindwing with anal lobe broad and vein 3A usually curved at distal end, long,
separated from wing margin. Foreleg femoral primary spine erect. Hindcoxae lacking a large inner protuberance.
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Meracanthus tapering to a point, triangular or nearly so. Male opercula not completely encapsulating meracanthus,
partly covering tympanal cavity. Male abdominal tergites with sides convex in cross-section; tergites 2 and 3
similar in size to tergites 4-7; epipleurites rounded to ventral surface, without an inward V-shaped kink. Timbals
extended below level of wing bases; timbal covers absent. Pygofer (Fig. 11) with upper lobe present, positioned on
distal half of pygofer, well beyond midlength; basal lobe small, fused with pygofer margin; dorsal beak present.
Uncus absent. Claspers short. Aedeagus with theca recurved basally through some 140° otherwise straight or
gently curved; without appendages (pseudoparameres absent); conjunctival claws absent; and ventral rib of basal
plate rod-like, suspended with attachment only at ends.

Distinguishing features. The Pagiphorini n. tribe are distinguished from all other tribes in having, in
combination, vein RA, distally much diverged from subcosta (Sc); male abdomen rounded in cross-section so that
epipleurites are rounded to ventral surface rather than reflexed; pygofer with upper lobe present, positioned on
distal half of pygofer, well beyond midlength; and aedeagus with theca recurved basally through some 140°.

Distribution. Western Palearctic.

Comments. Pagiphora was previously included within the tribe Cicadettini (Metcalf, 1963), and this
placement has never been questioned. However, the molecular results (see clade 5, Fig. 4) and absence of
pseudoparameres show that Pagiphora does not belong with the Cicadettini (clade 13).

Tribe Parnisini Distant, 1905

Type genus. Parnisa Stal, 1862 (type species Cicada proponens Walker, 1858).

Included genera. Abagazara Distant, 1905; Acyroneura Torres, 1958; Adeniana Distant, 1905; Arcystasia
Distant, 1882; Calopsaltria Stal, 1861; Calyria Stal, 1862; Crassisternalna Boulard, 1980; Derotettix Berg, 1882;
Henicotettix Stél, 1858; Jafuna Distant, 1912; Kageralna Boulard, 2012; Koranna Distant, 1905; Luangwana
Distant, 1914; Lycurgus China, 1925; Malgotilia Boulard, 1980; Mapondera Distant, 1905; Masupha Distant,
1892; Parnisa Stal, 1862; Prunasis Stl, 1862; Psilotympana Stél, 1861; Rhinopsalta Melichar, 1908; Taipinga
Distant, 1905; Zouga Distant, 1906.

Diagnosis and distinguishing features. A summary diagnosis was provided by Moulds (2005). The genitalia
are illustrated here in Fig. 12.

Distribution. Neotropics, Palearctic, Afrotropics, Madagascar.

Comments. Of the genera in this tribe, we have been able to study only Parnisa and Calyria (although not the
type species of Calyria). We leave the tribe unchanged with one exception: Quintilia is transferred to the subfamily
Tettigomyiinae n. stat. following the results from the five-gene tree and confirmation of diagnostic morphological
features. The extensive distribution of the tribe suggests that further study is needed.

Tribe Pictilini Moulds & Hill, n. tribe

Type genus. Pictila Moulds, 2012 (type species Tibicen occidentalis Goding & Froggatt, 1904).

Included genera. Chrysocicada Boulard, 1989; Pictila Moulds, 2012.

Diagnosis. Head including eyes as wide as lateral margins of pronotum and almost as wide as lateral angles but
with supra-antennal plates meeting or nearly meeting eyes. Postclypeus shape in transverse cross-section rounded;
postclypial ridges lacking transverse grooves towards distal ends. Pronotal collar with lateral margins confluent
with adjoining pronotal sclerites; lateral tooth absent. Forewing pterostigma present; veins C and R+Sc close
together; vein RA, aligned closely with subcosta (Sc) for its length; vein CuA, divided by crossvein so that distal
portion is longest. Hindwing with anal lobe broad and vein 3A usually curved at distal end, long, separated from
wing margin. Foreleg femoral primary spine erect. Hindcoxae lacking a large inner protuberance. Meracanthus
gradually tapering to a point, triangular or nearly so. Male opercula not completely encapsulating meracanthus,
partly covering tympanal cavity but extending distally beyond timbal cavity. Male abdominal tergites with sides
convex in cross-section; tergites 2 and 3 similar in size to tergites 4-7; epipleurites reflexed to ventral surface,
without an inward V-shaped kink. Timbals not extended below level of wing bases; timbal covers absent. Pygofer
(Fig. 11) with upper lobe present, thickened, positioned on distal half of pygofer, well beyond mid length; basal
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lobe moderately developed; dorsal beak absent or present as a part of chitinized pygofer. Uncus absent. Claspers
large, dominating the whole 10th abdominal segment. Aedeagus with theca recurved basally through some 140°,
otherwise straight or gently curved; without appendages; ventral rib of basal plate rod-like, suspended with
attachment only at ends.

Distinguishing features. Distinguished from all other tribes by having, in combination, a head that is almost
as wide as the lateral angles of pronotal collar but with supra-antennal plates meeting or nearly meeting the eyes,
no timbal covers, the male pygofer with the basal lobe positioned on distal half of pygofer well beyond mid length,
and the basal plate of the aedeagus with the ventral rib rod-like, suspended with attachment only at ends.

Distribution. Australia.

Comments. Two undescribed Australian species, probably different genera, appear likely to belong to this
tribe, as shown in Marshall et al. (2016).

Tribe Prasiini Matsumura, 1917

Type genus. Prasia Stal, 1863 (type species P. faticina Stal, 1863).

Included genera. Arfaka Distant, 1905; Bafutalna Boulard, 1993; [ruana Distant, 1905; Jacatra Distant,
1905; Lembeja Distant, 1892; Mariekea Jong & Boer, 2004; Murphyalna Boulard, 2012; Prasia Stal, 1863;
Sapantanga Distant, 1905.

Diagnosis. A diagnosis of Asian/Australian taxa based on Boer (1995) was provided by Moulds (2005), who
considered the inclusion of African genera here as tentative.

Distribution. Afrotropics, Australasia, Neotropics (Sapatangay).

Comments. Only Lembeja and Lacetas were treated in this study. Although we were unable to sample the type
genus or species, genitalic illustrations of Prasia faticima Stéal in Jong (1985) clearly show the claspers that are
diagnostic of the Cicadettinae, so there is no question of the subfamily placement.

Lacetas is here transferred to the tribe Tettigomyiini, which we have moved to the subfamily Tettigomyiinae n.
stat. (see clade 6, Fig. 4), in accordance with morphological traits. Otherwise the tribe remains as given in Sanborn
(2013).

Tribe Taphurini Distant, 1905

Type genus. Taphura Stal, 1862 (type species Cicada misella Stél, 1854).

Included genera. Anopercalna Boulard, 2008; Chalumalna Boulard, 1998; Dorachosa Distant, 1892;
Dulderana Distant, 1905; Elachysoma Torres, 1964; Imbabura Distant, 1911; Malloryalna Sanborn, 2016;
Prosotettix Jacobi, 1907; Psallodia Uhler, 1903; Taphura Stal, 1862.

Diagnosis and distinguishing features. Of the genera included above we have only studied 7aphura. The
following attributes are highlighted as potentially defining the Taphurini based on Taphura and allied tribes (see
also Sanborn 2017). The uncus is absent but in some species the anal tube is lobed laterally (Fig. 11); the claspers
are long and slender; the theca is basally turned through some 90°; the upper pygofer lobes are very small and
substantially unsclerotized; the basal lobe is large, flat and ornamented with one or more protrusions; the opercula
curve towards the abdominal midline but are very small, narrow and remain widely separated and far from the
distal margins of the tympanal cavities. As these attributes are based solely on Taphura they should be consider as
a guide only in defining the Taphurini pending a comprehensive review of all Taphurini genera.

Distribution. Neotropics.

Comments. Taphurini has a long history as a repository for usually small-bodied genera of uncertain
classification. Following the molecular phylogenetic results, most genera from the tribe Taphurini are being
transferred to the tribes Cicadettini, Lamotialnini, Nelcyndanini n. tribe, and Pictilini n. tribe of the Cicadettinae
(clade 5, Fig. 4). Ligymolpa, Malagasia and Malgachialna are transferred to the tribe Malagasiini n. tribe of the
subfamily Tettigomyiinae n. stat. (see clade 7). Selymbria is transferred to the tribe Selymbriini n. tribe of the

11). Additional genera remaining in the tribe may also be misplaced.

PHYLOGENETIC SYSTEMATICS OF CICADIDAE Zootaxa 4424 (1) © 2018 Magnolia Press - 35



SUBFAMILY CICADINAE LATREILLE, 1802

Type genus. Cicada Linnaeus, 1758 (type species C. orni Linnaeus, 1758).

Included tribes. Arenopsaltriini Moulds n. tribe; Burbungini Moulds, 2005; Cicadini Latreille, 1802;
Cicadmalleuini Boulard & Puissant, 2013; Cosmopsaltriini Kato, 1932; Cryptotympanini Handlirsch, 1925;
Cyclochilini Distant, 1904; Distantadini Orian, 1963; Dundubiini Distant, 1905; Durangonini Moulds & Marshall
Leptopsaltriini Moulton, 1923; Macrotristriini Moulds n. tribe; Oncotympanini Ishihara, 1961; Orapini Boulard,
1985; Platypleurini Schmidt, 1918; Plautillini Distant, 1905; Polyneurini Amyot & Audinet-Serville, 1843;
Psaltodini Moulds n. tribe; Psithyristriini Distant, 1905; Sinosenini Boulard, 1975; Sonatini Lee, 2010;
Talcopsaltriini Moulds, 2008; Tamasini Moulds, 2005; Thophini Distant, 1904; Tosenini Amyot & Audinet-
Serville, 1843; Zammarini Distant, 1905.

Diagnosis (modified from Moulds, 2005). Metanotum entirely concealed at dorsal midline. Forewing veins
CuP and 1A fused in part. Hindwing veins RP and M fused at their bases. Male opercula not strongly S-shaped and
not with lateral margins deeply concave. Abdominal timbal covers present in most genera. Pygofer with distal
shoulder well developed, often the most distal part of pygofer and either broad and rounded or distally extended
into a pointed lobe; pygofer upper lobe either absent or present. Uncus of moderate length and retractable within
pygofer. Claspers absent or present (some Dundubiini), if present then spined apically. Aedeagus without
ventrobasal pocket; aedeagus restrained before or below uncus. Apical part of theca without leaf-like lateral lobes.

Distinguishing features (Table 4). The following attributes define the Cicadinae: metanotum concealed at
dorsal midline; male abdominal timbal covers present but lost in a few genera; male pygofer with distal shoulder
well developed, often the most distal part of pygofer, either broad and rounded or distally extended into a pointed
lobe; uncus of moderate length and retractable within pygofer.

Distribution. Global.

Comments. The previously held concept of the Cicadinae (Moulds 2005) remains unchanged (see clade 4, Fig.
4). Tacuini n. syn. is synonymized with Cryptotympanini. Karenia and its tribe Sinosenini are transferred to
Cicadinae from Cicadettinae. Cicadatrini is transferred from Cicadinae to Cicadettinae. Nosola and Durangona are
Distant, 1905 is treated here as a junior synonym of Platypleurini pending Case 3761 which is before the ICZN (see
Comments under Tribe Platypleurini).

Tribe Arenopsaltriini Moulds, n. tribe

Type genus. Arenopsaltria Ashton, 1921 (type species Fidicina fullo Walker, 1850).

Included genera. Arenopsaltria Ashton, 1921; Henicopsaltria Stél, 1866.

Diagnosis. Head including eyes with vertex laterally elongate so that the distance between the supra-antennal
plate and eye is much longer than the length of the supra-antennal plate. Postclypeus shape in transverse cross-
section rounded. Pronotal collar with lateral margin moderately ampliate, at dorsal midline moderately broad,
about as wide as lateral margin; weakly spined along much of margin. Forewing pterostigma present; vein RA,
aligned closely with subcosta (Sc) for its length; vein CuA, divided by crossvein so that distal portion is shortest or
dividing about equally. Hindwing with anal lobe broad and vein 3A curved, long, separated from wing margin.
Foreleg femoral primary spine erect. Hindcoxae lacking a large inner protuberance. Male opercula completely
encapsulating meracanthus, completely covering tympanal cavity and overlapping. Male abdominal tergites with
sides convex in cross-section; tergites 2 and 3 much enlarged, 2+3 equal to approximately half abdominal length;
epipleurites reflexed to ventral surface, without an inward V-shaped kink. Timbals extended below wing bases.
Timbal covers flat; reaching metathorax, fully rounded dorsally, meeting opercula ventrally and tightly closing
timbal cavity; lower margin extending anteriorly from or very near auditory capsule. Pygofer (Fig. 10) dorsal beak
present in Arenopsaltria as a part of chitinized pygofer but absent in Henicopsaltria; upper lobe present in
Henicopsaltria, absent in Arenopsaltria; basal lobe moderately to well developed. Uncus with median lobe large,
dominant, distally bifurcate; aedeagus restrained by tubular encapsulation on ventral surface of uncus; accessory
spines (claspers) absent; ventrally restraining aedeagus by a pair of ventral apophyses. Aedeagus with ventral rib
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completely fused with basal plate; theca with shaft recurved basally through 180° or more; without appendages.
Male reproductive system with accessory glands short.

Distinguishing features. Arenopsaltriini n. tribe are distinguished from all other tribes in having, in
combination, a head with an elongate vertex where the distance between the supra-antennal plate and eye is much
longer than the length of the supra-antennal plate, male timbal covers that are flat, fully rounded dorsally, and
tightly close the timbal cavity, a pronotal collar that is moderately ampliate with a weakly spined margin, and an
uncus that ventrally restrains the aedeagus by tubular encapsulation on ventral surface of uncus.

Distribution. Australia.

Comments. See ‘Comments on the Australian fauna’ in the Discussion.

Tribe Burbungini Moulds, 2005

Type genus. Burbunga Distant, 1905 (type species Tibicen gilmorei Distant, 1882).
Included genera. Burbunga Distant, 1905.
Diagnosis and distinguishing features. As in Moulds (2005, 2012).
Distribution. Australia.

Tribe Cicadini Latreille, 1802

Type species. Cicada Linnaeus, 1758 (type species Cicada orni Linnaeus, 1758).

Included genera. Cicada Linnaeus, 1758.

Diagnosis and distinguishing features. Currently as in Lee & Hayashi (2003a) (as subtribe Cicadina).

Distribution. Primarily western Palearctic, although many neglected names from other regions remain under
Cicada.

Comments. Wang et al. (2017) placed Cicadalna Boulard, 2006 as a junior synonym of Emathia Stal, 1866,
simultaneously transferring it from the Cicadini to the Cicadatrini.

Lee & Hayashi (2003a,b; 2004), Lee (2008), Lee & Hill (2010) and Lee (2010) rearranged the Cicadini to
eventually include seven subtribes (Cicadina, Cosmopsaltriina, Dundubiina, Leptopsaltriina, Oncotympanina,
Psithyristriina and Tosenina). Soon after this, Lee & Emery (2013, 2014) reinstated the Leptopsaltriina as the
Leptopsaltriini and the Dundubiina as the Dundubiini respectively. Then Lee (2014) gave the remaining subtribes
that he had placed in the Cicadini tribal rank (in the discussion headed 'Taxonomic list of Cicadidae from Laos', p.
61). Several of these changes were made with little or no explanation, and recently Boulard (2013) presented a
substantially different arrangement of the subtribes of Cicadini and Dundubiini, so further evaluation is needed (see
also Wang et al. 2017). Table 5 illustrates the historical changes in Cicadini and related tribes (see clade 9, Fig. 4,
and see also Ruschel 2015, p. 22).

Tribe Cicadmalleuini Boulard & Puissant, 2013

Type genus. Cicadmalleus Boulard & Puissant, 2013 (type species Cicadmalleus micheli Boulard & Puissant,
2013).

Included genera. Cicadmalleus Boulard & Puissant, 2013.

Diagnosis and distinguishing features. As in Boulard & Puissant (2013, 2016).

Distribution. Indomalaya (Thailand).

Comments. Specimens of Cicadmalleus micheli, the only species in this tribe, were not available for study.

Tribe Cosmopsaltriini Kato, 1932

Type genus. Cosmopsaltria Stal, 1866 (Type species Cicada doryca Boisduval, 1835).
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Included genera. Aceropyga Duffels, 1977; Brachylobopyga Duffels, 1982; Cosmopsaltria Stal, 1866;
Diceropyga Stél, 1870; Dilobopyga Duftels, 1977; Inflatopyga Duftels, 1997; Moana Myers, 1928; Rhadinopyga
Duffels, 1985.

Diagnosis and distinguishing features. Duffels & Turner (2002) derived synapomorphies for the then
subtribe Cosmopsaltriina from a cladistic analysis of all included genera.

Distribution. SE Asia, Australasia, Oceania

Comments. Lee (2014) elevated this from subtribe status without comment.

Tribe Cryptotympanini Handlirsch, 1925
Tacuini Distant, 1904: 300. n. syn.

Type genus. Cryptotympana Stal, 1861 (type species Tettigonia pustulata Fabricius, 1787 = C. atrata Fabricius,
1775).

Included genera. Antankaria Distant, 1904; Auritibicen Lee, 2015; Cacama Distant, 1904; Chremistica Stal,
1870; Cornuplura Davis, 1944; Cryptotympana Stal, 1861; Hadoa Moulds, 2015; Hea Distant, 1906;
Heteropsaltria Jacobi, 1902; Lyristes Horvath, 1926; Megatibicen Sanborn & Heath, 2016; Neotibicen Hill &
Moulds, 2015; Nggeliana Boulard, 1979; Raiateana Boulard, 1979; Salvazana Distant, 1913; Tacua Amyot &
Audinet-Serville, 1843.

Diagnosis and distinguishing features. Handlirsch (1925) includes no description. Moulds (2005) provided a
diagnosis but redescription may be necessary following the removal of many genera.

Distribution. Nearctic, Palearctic, Indomalaya, Oceania, Afrotropics.

Comments. The five-gene tree showed that several taxa currently classified as Cryptotympanini are unrelated
position supported by the molecular tree, while Arenopsaltria and Henicopsaltria are transferred to Arenopsaltriini
n. tribe, lllyria and Macrotristria are transferred to Macrotristriini n. tribe, and Psaltoda, Anapsaltoda and
Neopsaltoda are transferred to Psaltodini n. tribe. Antankaria, Hea, Heteropsaltria, and Nggeliana were not
included in this study and are left in Cryptotympanini. A Madagascar species tentatively identified as close to
matilei Boulard is listed under Chremistica but unrelated to Cryptotympana in the five-gene tree. We were unable
to examine sufficient material of this species to place it and so we leave these in Cryptotympanini.

Tacua (representing the monotypic Tacuini n. syn.) fell within the true Cryptotympanini clade on the five-gene
tree (see clade 12, Fig. 4). Distant (1904) erected Tacuini based on the 'wings more or less opaquely coloured' and
the rounded lateral margins of the pronotum, but colour is not a satisfactory tribal attribute and the shape of the
pronotal collar is not definitive alone. Tacua speciosa lIlliger has attributes clearly compatible with the
Cryptotympanini, namely timbal covers that completely close the timbal cavity, opercula that pass the distal rim of
the tympanal cavity, abdominal tergites 2 and 3 that are wider than segments 4-7, an aedeagus that is restrained by
a pair of lobe-like ventral protrusions of the uncus, a theca that is basally turned through 180°, and a basal plate that
is basally turned through 180° and with the apical lateral corners distally extended. Consequently the Tacuini are
here synonymized.

A case has been resurrected before the Commission (case 239) to suppress 7Tibicen Latreille, 1825 and its
derivatives (e.g. Tibicenini Van Duzee, 1916) so that priority is given to its junior synonym Lyristes (see Boulard &
Puissant 2014; Marshall & Hill 2014; Sanborn 2014b); this has implications for the use of the name
Cryptotympanini. We follow Puissant et al. (2015) and Marshall (2015) in using Lyristes and Cryptotympanini
while the case is pending.

Tribe Cyclochilini Distant, 1904

Type genus. Cyclochila Amyot & Audinet-Serville, 1843 (type species: Tettigonia australasiae Donovan, 1805).
Included genera. Cyclochila Amyot & Audinet-Serville, 1843.
Diagnosis and distinguishing features. As in Moulds (2005).
Distribution. Australia.
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Tribe Distantadini Orian, 1963

Type genus. Distantada Orian, 1963 (type species Cicada thomasseti China, 1924).

Included genera. Distantada Orian, 1963.

Diagnosis and distinguishing features. As in the generic description.

Distribution. Mascarene Islands

Comments. This tribe was not sampled in this study. Unpublished genetic data support its position within
Cicadinae.

Tribe Dundubiini Distant, 1905

Type genus. Dundubia Amyot & Audinet-Serville, 1843 (type species Tettigonia vaginata Fabricius, 1787).

Included genera. Aola Distant, 1905; Ayesha Distant, 1905; Biura Lee & Sanborn, 2015; Champaka Distant,
1905; Changa Lee, 2016; Cochleopsaltria Pham & Constant, 2017; Crassopsaltria Boulard, 2008; Dundubia
Amyot & Audinet-Serville, 1843; Haphsa Distant, 1905; Kaphsa Lee, 2012; Khimbya Distant, 1905; Lethama
Distant, 1905; Macrosemia Kato, 1925; Megapomponia Boulard, 2005; Meimuna Distant, 1905; Minilomia Lee,
2013; Orientopsaltria Kato, 1944; Platylomia Stal, 1870; Sinapsaltria Kato, 1940; Sinosemia Matsumura, 1927;
Sinotympana Lee, 2009; Songga Lee, 2016; Unipomponia Lee, 2014; Zaphsa Lee & Emery, 2014.

Distribution. Paleartic, Indomalaya, Australasia, Western Pacific

Diagnosis and distinguishing features. The tribe has been defined by Beuk (2002), Moulds (2005), and Lee
& Emery (2014).

Comments. The molecular tree very weakly supports the current identity of the Dundubiini except for the
inclusion of Karenia, tribe Sinosenini (see clade 9, Fig. 4). Morphological examination showed Karenia to be
incompatible with Lee & Emery's (2014) diagnosis of the tribe Dundubiini and with the genera included there,
especially in the development of the timbal covers and abdominal structure. However, the exact placement of
Karenia here, along with the position of the Dundubiini taxa relative to Cosmopsaltriini and other groups within
clade 9, is poorly supported due in part to our inability to amplify mitochondrial DNA without nuclear copies for
Karenia (mtDNA is most informative for shallow relationships). We therefore recognize the possibility that
Karenia is not exactly placed in the tree, and as Karenia is morphologically incompatible with other tribes we leave
its tribal classification unchanged.

Lee & Emery (2014) moved Lethama to Dundubiini from Cosmopsaltriina without comment. Authorship of
Dundubiini was attributed to Atkinson (1886) by Metcalf (1963), but the name "DUNDUBIA group" from that
publication does not conform to Article 11.7.1.1 (ICZN, 1999) pertaining to the formation of family group names.
(The same argument pertains to family group names based on 7ibicen, which are not currently in use but have been
attributed to Atkinson's "TIBICEN group".)

Tribe Durangonini Moulds & Marshall, n. tribe

Type genus. Durangona Distant, 1911 (type species Durangona tigrina Distant, 1911).

Included genera. Durangona Distant, 1911.

Diagnosis. Head with supra-antennal plate meeting eye. Postclypeus shape in transverse cross-section angular;
postclypial ridges with transverse grooves. Pronotal collar with lateral margins confluent with adjoining pronotal
sclerites; lateral tooth absent. Forewing veins C and R+Sc close together; vein RA, abutting subcosta (Sc) for its
length; vein CuA, divided by crossvein so that distal portion is longest. Hindwing with anal lobe narrow and vein
3A straight, short, adjacent to wing margin. Foreleg femoral primary spine lying flat, prostrate. Hindcoxae lacking
a large inner protuberance. Male opercula completely encapsulating meracanthus and completely covering
tympanal cavity, not meeting. Male abdominal tergites with sides convex in cross-section; tergites 2 and 3 similar
in size to tergites 4-7; epipleurites reflexed to ventral surface, without an inward V-shaped kink. Timbals extended
below wing bases. Timbal covers reduced to a narrow marginal ridge. Pygofer (Fig. 10) dorsal beak absent; upper
lobe absent; basal lobe moderately to well developed. Uncus with median lobe broad, long, dominant, apically
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divided; restraining aedeagus by ventral expansion of the uncal wall; lacking a pair of ventral apophyses; accessory
spines (claspers) absent. Aedeagus basal plate not depressed centrally and with ventral rib completely fused; theca
meeting basal plate almost vertically, the shaft long and slender, pseudoparameres absent.-

Distinguishing features. Durangonini n. tribe are distinguished from all other tribes in having, in
combination, postclypial ridges with transverse grooves; vein RA, abutting the subcosta (Sc) for its length; and
male timbal covers reduced to a narrow marginal ridge.

Distribution. South America.

Comments. Molecular data support this as a deeply divergent lineage within Cicadinae. The Durangonini n.
tribe differ from their weakly supported sister clade, the Platypleurini, in having timbal covers reduced to a narrow
marginal ridge, a pronotal collar with lateral margins confluent with adjoining pronotal sclerites rather than
strongly flanged, and a forewing margin that is not dilated.

Tribe Fidicinini Distant, 1905
Hyantiini Distant, 1905: 304. n. syn.

Type genus. Fidicina Amyot & Audinet-Serville, 1843 (type species Tettigonia mannifera Fabricius, 1803).

Included genera. Ariasa Distant, 1905; Beameria Davis, 1934; Bergalna Boulard & Martinelli, 1996;
Cracenpsaltria Sanborn, 2016; Diceroprocta Stal, 1870; Dorisiana Metcalf, 1952; Elassoneura Torres, 1964;
Fidicina Amyot & Audinet-Serville, 1843; Fidicinoides Boulard & Martinelli, 1996; Guyalna Boulard &
Martinelli, 1996; Hemisciera Amyot & Audinet-Serville, 1843; Hyantia Stal, 1866; Majeorona Distant, 1905;
Mura Distant, 1905; Nosola Stal, 1866; Ollanta Distant, 1905; Orialella Metcalf, 1952; Pacarina Distant, 1905;
Pompanonia Boulard, 1982; Prasinosoma Torres, 1963; Proarna Stal, 1864; Quesada Distant, 1905;
Tympanoterpes Stal, 1861.

Diagnosis. Head with supra-antennal plate shorter than, longer than, or equal to distance between supra-
antennal plate and eye. Postclypeus shape in transverse cross-section bulbous, rounded or flattened. Pronotal collar
with lateral margin moderately ampliate to confluent with adjoining pronotal sclerites, at dorsal midline moderately
broad to wide but narrower than or equal to lateral angles. Forewing pterostigma present; vein RA | aligned closely
with subcosta (Sc) for its length; vein CuA, divided by crossvein so that distal part shortest or about equally
divided; node at about mid-length of wing or a little closer to the base than apex. Hindwing with anal lobe narrow
or tending narrow with vein 3A straight or gently curved for most of its length, separated from wide margin.
Foreleg femoral primary spine erect or prostrate. Hindcoxae with large inner protuberance. Male opercula
completely encapsulating meracanthus, covering tympanal cavity and either almost meeting, meeting, or
overlapping medially. Male abdominal tergites with sides nearly straight to convex in cross-section; tergites 2 and 3
either a little larger or similar in size to at least one subsequent tergite; epipleurites without an inward V-shaped
kink; epipleurites reflexed to ventral surface. Timbals extended below level of wing bases. Timbal covers flat or
tending domed; reduced dorsally and either reaching or not reaching metathorax, the lower margin extending from
or very near auditory capsule. Male genitalia (Fig. 10, see also Fig. 11) with pygofer dorsal beak present, barely
developed, or absent; upper pygofer lobe absent; basal lobe moderately to well developed; distal shoulder well
developed, sometimes hook-like. Uncus with median lobe large, dominant, with a pair of dorsal crests, in some
genera fused and in Beameria much reduced; restraining aedeagus by a pair of ventral apophyses; accessory spines
(claspers) absent. Aedeagus with ventral rib of basal plate completely fused; theca meeting basal plate almost
vertically; basal plate deeply depressed centrally.

a large inner protuberance, timbal covers reduced dorsally, the uncus with a dorsal crest and ventral apophyses
restraining the aedeagus. Differs from the Zammarini in having a dorsal crest on the uncus and well developed

Distribution. Nearctic, Palearctic.
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Durangona tigrina Psaltoda moerens
Cicadinae: Durangonini Cicadinae: Psaltodini

Arenopsaltria fullo Macrotristria angularis
Cicadinae: Arenopsaltriini Cicadinae: Macrotristriini

Fidicina mannifera Nosola paradoxa
Cicadinae: Fidicinini Cicadinae: Fidicinini

FIGURE 10. Male genitalia, lateral and ventral views, for type species of Durangonini n. tribe, Psaltodini n. tribe,

Fig. 4. (be) dorsal beak; (b/) basal lobe; (ds) distal shoulder; (/bu) lateral branch of uncus; (sc) subapical cercus; (udc) uncal
dorsal crest; (un) uncus; (upl) upper pygofer lobe; (va) ventral apophysis.
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Diceroprocta alacris Pictila occidentalis
Cicadinae: Fidicinini Cicadettinae: Pictilini

Carineta diardi Taphura misella
Cicadettinae: Carinetini Cicadettinae: Taphurini

Nelcyndana tener Pagiphora annulata
Cicadettinae: Nelcyndanini Cicadettinae: Pagiphorini

tribe, Carinetini, Taphurini, Nelcyndanini n. tribe, and for Pagiphorini n. tribe, see central part of Fig. 4. (as) anal style; (af)
anal tube; (be) dorsal beak; (b/) basal lobe; (b/a) basal lobe appendage; (c/) clasper; (db) dorsal branch of aedeagus; (ds) distal
shoulder; (/at) lateral branch of anal tube; (/bu) lateral branch of uncus; (Is) lateral spine; (udc) uncal dorsal crest; (upl) upper
pygofer lobe; (va) ventral apophysis; (vb) ventral branch of aedeagus.
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Comments. Although the timbal covers of all genera are reduced dorsally there is considerable variation in the
extent of the forward development, barely so in Beameria to fully covering the timbal cavity in Diceroprocta, the
latter never the less still reduced at its base. The dorsal crest is well developed in all genera except Beameria where
it is much reduced but structurally evident at the base of the uncus. The considerably modified forewings of
Nosola, where the forewing costa is strongly bowed and the node less than mid-length on the wing, are considered
adaptations associated with sexual communication and like other such adaptions in other tribes not relevant at tribal
rank.

Tribe Gaeanini Distant, 1905

Type genus. Gaeana Amyot & Audinet-Serville, 1843 (type species Cicada maculata Drury, 1773).

Included genera. Ambragaeana Chou & Yao, 1985; Balinta Distant, 1905; Becquartina Kato, 1940;
Callogaeana Chou & Yao, 1985; Gaeana Amyot & Audinet-Serville, 1843; Paratalainga He, 1984; Sulphogaeana
Chou & Yao, 1985; Talainga Distant, 1890; Taona Distant, 1909; Trengganua Moulton, 1923.

Distribution. Palearctic, Indomalaya.

Diagnosis. As modified by Lee (2014) from Distant (1905b).

Comments. Only Gaeana maculata was represented in the analysis, so the concept of the Gaeanini is
unmodified here. Lee (2014) synonymized Talaingini Myers, 1929 with Gaeanini. Subtribe Becquartinina (tribe
Gaeanini) was mentioned at tribal rank in Lee (2014, p. 61), but this appears to have been inadvertent because it
was not among the list of Cicadini subtribes listed earlier in the paper as intended for tribe status. We leave
Becquartinina at subtribal rank within Gaeanini (but see Boulard 2013, which lists Becquartinina, Gaeanina, and
Talaingina as subtribes of Cicadini).

Tribe Jassopsaltriini Moulds, 2005

Type genus. Jassopsaltria Ashton, 1914 (type species Jassopsaltria rufifacies Ashton, 1914).
Included genera. Jassopsaltria Ashton, 1914.
Diagnosis and distinguishing features. As in Moulds (2005).
Distribution. Australia.

Tribe Lahugadini Distant, 1905

Type genus. Lahugada Distant, 1905 (type species Pomponia dohertyi Distant, 1891).

Included genera. Lahugada Distant, 1905.

Diagnosis and distinguishing features. Distant (1905a) distinguished this tribe from its close relatives in the
Dundubiini by the non-dentate lateral margins of the pronotum, the largely covered tympana, the “tympanal flaps”
broader than long, and the short and somewhat globose opercula that are wider than the abdominal margin (visible
dorsally). No recent refinement of this concept is available.

Distribution. India (Assam and N. West Bengal).

Comments. None.

Tribe Leptopsaltriini Moulton, 1923

Type genus. Leptopsaltria Stél, 1866 (type species Cicada tuberosa Signoret, 1847).

Included genera. Aetanna Lee, 2014; Cabecita Lee, 2014; Calcagninus Distant, 1892; Euterpnosia
Matsumura, 1917; Formocicada Lee & Hayashi, 2004; Formosemia Matsumura, 1917; Galgoria Lee, 2016;
Gudaba Distant, 1906; Inthaxara Distant, 1913; Leptopsaltria Stal, 1866; Leptosemia Matsumura, 1917; Manna
Lee & Emery, 2013; Masamia Lee & Emery, 2013; Maua Distant, 1905; Minipomponia Boulard, 2008;
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Miniterpnosia Lee, 2013; Mosaica Lee & Emery, 2013; Nabalua Moulton, 1923; Neocicada Kato, 1932;
Neoterpnosia Lee & Emery, 2014; Paranosia Lee, 2014; Paratanna Lee, 2012; Purana Distant, 1905; Puranoides
Moulton, 1917; Qurana Lee, 2009; Rustia Stal, 1866; Taiwanosemia Matsumura, 1917; Tanna Distant, 1905;
Yezoterpnosia Matsumura, 1917.

Diagnosis and distinguishing features. As in Lee & Emery (2013).

Distribution. Nearctic, Palearctic, Indomalaya.

Comments. This tribe was recently raised from subtribal rank by Lee & Emery (2013). The position of
Gaeana maculata (Gaeanini), nested within Leptopsaltriini (see clade 9 in Fig. 4), renders the tribe paraphyletic,
but because the genera in clade 9 have undergone extensive recent changes in classification we leave
Leptopsaltriini unchanged pending more detailed analysis of the clade.

Tribe Macrotristriini Moulds, n. tribe

Type genus. Macrotristria Stél, 1861 (type species Cicada angularis Germar, 1834).

Included genera. //lyria Moulds, 1985; Macrotristria Stal, 1870.

Diagnosis. Head including eyes with vertex laterally elongate so that the supra-antennal plate is shorter than
distance between supra-antennal plate and eye. Postclypeus shape in transverse cross-section rounded. Pronotal
collar with lateral margin strongly ampliate, sloping in lateral view, evenly rounded in dorsal view, at dorsal
midline broad, equal to about diameter of eye or greater or less so; lateral tooth absent. Forewing pterostigma
present; vein RA, aligned closely with subcosta (Sc) for its length; vein CuA, divided by crossvein so that distal
portion is shortest. Hindwing with anal lobe broad and vein 3A curved, long, separated from wing margin. Foreleg
femoral primary spine erect. Hindcoxae lacking a large inner protuberance. Male opercula completely
encapsulating meracanthus and completely covering tympanal cavity, almost meeting, meeting or overlapping.
Male abdominal tergites with sides convex in cross-section; tergites 2 and 3 similar in size to tergites 4-7;
epipleurites reflexed to ventral surface, without an inward V-shaped kink. Timbals extended below wing bases.
Timbal covers flat; reaching metathorax but reduced dorsally and not tightly closing the timbal cavity; lower
margin extending anteriorly from or very near auditory capsule. Pygofer (Fig. 10) dorsal beak present and a part of
chitinized pygofer; upper lobe absent; basal lobe moderately to well developed. Uncus with median lobe digitate or
basically tubular, long, dominant; accessory spines (claspers) absent. Aedeagus with ventral rib completely fused
with basal plate; theca with shaft recurved basally through 180° or more; pseudoparameres absent; subapical cerci
present. Male reproductive system with accessory glands long.

Distinguishing features. Macrotristriini n. tribe are distinguished from all other tribes in having, in
combination, a head with an elongate vertex where the distance between the eye and supra-antennal plate is much
longer than the length of the supra-antennal plate, male timbal covers that are flat and reach the metathorax but are
a little reduced dorsally, and a theca with one or two subapical cerci.

Distribution. Australia.

Comments. See ‘Comments on the Australian fauna’ in the Discussion.

Tribe Oncotympanini Ishihara, 1961

Type genus. Oncotympana Stal, 1870 (type species Pomponia pallidiventris Stél, 1870).

Included genera. Mata Distant, 1906; Neoncotympana Lee, 2010; Oncotympana Stal, 1870.

Diagnosis and distinguishing features. Lee (2010) stated that Oncotympanini can be distinguished from
Cicadini and its other former subtribes by prominently globose male timbal covers.

Distribution. China, southeast Asia.

Comments. Lee (2010) reduced Oncotympanini to subtribe level and transferred it to Cicadini, then later
returned the group to tribe status (Lee, 2014).
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Tribe Orapini Boulard, 1985

Type genus. Orapa Distant, 1905 (type species Pycna numa Distant, 1904).
Included genera. Orapa Distant, 1905.
Diagnosis. As in Boulard (1985).
Distribution. Afrotropics.
Comments. This tribe was not sampled in this study.

Tribe Platypleurini Schmidt, 1918

Type genus. Platypleura Amyot & Audinet-Serville, 1843 (type species Cicada stridula L.).

Included genera. Afzeliada Boulard, 1973; Albanycada Villet, 1989; Attenuella Boulard, 1973; Azanicada
Villet, 1989; Brevisiana Boulard, 1973; Canualna Boulard, 1985; Capcicada Villet, 1989; Esada Boulard, 1973;
Hainanosemia Kato, 1927; Hamza Distant, 1904; Joba Distant, 1904; Kalabita Moulton, 1923; Karscheliana
Boulard, 1990; Koma Distant, 1904; Kongota Distant, 1904; Muansa Distant, 1904; Munza Distant, 1904;
Oxypleura Amyot & Audinet-Serville, 1843; Platypleura Amyot & Audinet-Serville, 1843; Pycna Amyot &
Audinet-Serville, 1843; Sadaka Distant, 1904; Sechellalna Boulard, 2010; Severiana Boulard, 1973; Soudaniella
Boulard, 1973; Strumosella Boulard, 1973; Strumoseura Villet, 1999; Suisha Kato, 1928; Tugelana Distant, 1912;
Ugada Distant, 1904; Umjaba Distant, 1904; Yanga Distant, 1904.

Diagnosis and distinguishing features. As summarized in Moulds (2005).

Distribution. Afrotropics, Palearctic, Indomalaya.

Comments. Lee (2014), following Price (2010), formally recognized the priority of Hamzini Distant, 1905
over Platypleurini. Case 3761 has been submitted to the ICZN, under Article 23.9.3 of the Code of Zoological
Nomenclature (ICZN 1999), to maintain priority of Platypleurini (Marshall ef al. 2018), and accordingly we
maintain usage of the junior synonym (Art. 82.1). The type species of the tribe was not available for this study, and
no modification to the concept is proposed.

Tribe Plautillini Distant, 1905

Type genus. Plautilla Stal, 1865 (type species Plautilla stalagmoptera Stél, 1865).

Included genera. Plautilla Stal, 1865.

Diagnosis and distinguishing features. As in Distant (1906).

Distribution. Neotropics.

Comments. This tribe was not examined in this study. In a doctoral dissertation, Goemans (2016) proposed
that Plautillini may be synonymous with Zammarini.

Tribe Polyneurini Amyot & Audinet-Serville, 1843

Type genus. Polyneura Westwood, 1840 (type species Polyneura ducalis Westwood, 1840).

Included genera. Angamiana Distant, 1890; Formotosena Kato, 1925; Graptopsaltria Stal, 1866; Polyneura
Westwood, 1840.

Diagnosis and distinguishing features. Amyot & Audinet-Serville’s (1843) original concept included two
unrelated genera (Cystosoma, Hemidictya) that have since been transferred, but no refined tribal description is
available.

Distribution. Palearctic, Indomalaya.

Comments. Only Graptopsaltria was represented here.
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Tribe Psaltodini Moulds, n. tribe

Type genus. Psaltoda Stal, 1861 (type species Cicada moerens Germar, 1834).

Included genera. Anapsaltoda Ashton, 1921; Neopsaltoda Distant, 1910; Psaltoda Stal, 1861.

Diagnosis. Head including eyes with vertex laterally elongate so that the supra-antennal plate is shorter than
the distance between the supra-antennal plate and eye. Postclypeus shape in transverse cross-section rounded.
Pronotal collar with lateral margin strongly ampliate, sloping in lateral view, evenly rounded in dorsal view; at
dorsal midline broad, equal to about diameter of eye or greater; lateral tooth absent. Forewing pterostigma present;
vein RA, aligned closely with subcosta (Sc) for its length; vein CuA, divided by crossvein about equally or with
proximal portion shortest. Hindwing with anal lobe broad and vein 3A curved, long, separated from wing margin.
Foreleg femoral primary spine erect. Hindcoxae lacking a large inner protuberance. Male opercula completely
encapsulating meracanthus and completely covering tympanal cavity, overlapping. Male abdominal tergites flat in
cross-section; tergites 2 and 3 much enlarged so that 2+3 accounts for half or more abdominal length; epipleurites
reflexed to ventral surface, without an inward V-shaped kink. Timbals extended below wing bases. Timbal covers
flat; reaching metathorax, fully rounded dorsally and tightly closing the timbal cavity; lower margin extending
anteriorly from or very near auditory capsule. Pygofer (Fig. 10) dorsal beak absent; upper lobe present; basal lobe
moderately to well developed. Uncus with median lobe digitate with expanded apex, long, dominant; accessory
spines (claspers) absent; restraining aedeagus by membrane prior to ventral surface of uncus. Aedeagus ventral rib
completely fused with basal plate; theca with shaft recurved basally through 180° or more; pseudoparameres
absent; subapical cerci absent. Male reproductive system with accessory glands short.

Distinguishing features. Psaltodini n. tribe are distinguished from all other tribes in having, in combination, a
head with an elongate vertex where the distance between the eye and supra-antennal plate is much longer than the
length of the supra-antennal plate, a very broad pronotal collar as wide as diameter of eye with its lateral margin
strongly ampliate, sloping in lateral view, evenly rounded in dorsal view and without lateral teeth, male tergites 2
and 3 much enlarged so that 2+3 accounts for half or more abdominal length, and a male uncus that is spatulate.

Distribution. Australia.

Comments. See ‘Comments on the Australian fauna’ in the Discussion.

Tribe Psithyristriini Distant, 1905

Type genus. Psithyristria Stél, 1870 (type species Psithyristria specularis Stal, 1870).

Included genera. Basa Distant, 1905; Kamalata Distant, 1889; Onomacritus Distant, 1912; Pomponia Stal,
1866; Psithyristria Stal, 1870; Semia Matsumura, 1917; Terpnosia Distant, 1892.

Diagnosis and distinguishing features. As for Psithyristriina in Lee & Hill (2010).

Distribution. Philippines.

Comments. Lee & Hill (2010) synonymized Distant’s original concept with tribe Cicadini and provided a new
definition for their subtribe Psithyristriina, following molecular evidence. Lee (2014) returned Psithyristriini to
tribe status without comment.

Tribe Sinosenini Boulard, 1975

Type genus. Karenia Distant, 1888 (type species Karenia ravida Distant, 1888).

Included genera. Karenia Distant, 1888.

Diagnosis and distinguishing features. As in Boulard (1975a).

Distribution. Asia, Indomalaya.

Comments. Karenia, and its tribe Sinosenini are moved to Cicadinae from Cicadettinae following the 5-gene
tree and morphological evidence (see clade 9, Fig. 4) showing a well-developed (but divided) uncus, the absence of
claspers, a well-developed distal shoulder, and partial development of timbal covers. Further, Karenia has the
pygofer dorsal beak positioned on a membrane rather than being a part of the sclerotized pygofer, a synapomorphy
for a group of tribes that include the Dundubiini (sensu Lee & Emery 2014), Cicadini (Moulds, 2005) and others.
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Sinosenini had been synonymized with Carinetini (Duffels & van der Laan 1985) but was recognized by Wei ef al.
(2009) and Pham & Yang (2012). See also Comments under tribe Dundubiini.

Tribe Sonatini Lee, 2010

Type genus. Hyalessa China, 1925 (type species Hyalessa ronshana China, 1925).

Included genera. Hyalessa China, 1925.

Diagnosis and distinguishing features. As in Lee (2010).

Distribution. Palearctic, Indomalaya.

Comments. Sonata has been previously placed as a junior synonym of Hyalessa China, 1925, but its family-
group name retains priority (Art. 40.1; ICZN 1999).

Tribe Talcopsaltriini Moulds, 2008

Type genus. Talcopsaltria Moulds, 2008 (type species Talcopsaltria olivei Moulds, 2008).
Included genera. Talcopsaltria Moulds, 2008.
Diagnosis and distinguishing features. As in Moulds (2008).
Distribution. Australia.

Tribe Tamasini Moulds, 2005

Type genus. Tamasa Distant, 1905 (type species Cicada tristigma Germar, 1834).
Included genera. Parnkalla Distant, 1905; Parnquila Moulds, 2012; Tamasa Distant, 1905.
Diagnosis and distinguishing features. As in Moulds (2005).
Distribution. Australia.

Tribe Thophini Distant, 1904

Type genus. Thopha Amyot & Audinet-Serville, 1843 (type species Tettigonia saccata Fabricius, 1803).
Included genera. Arunta Distant, 1904; Thopha Amyot & Audinet-Serville, 1843.
Diagnosis and distinguishing features. As in Moulds (2005).
Distribution. Australia.

Tribe Tosenini Amyot & Audinet-Serville, 1843

Type genus. Tosena Amyot & Audinet-Serville, 1843 (type species Tettigonia fasciata Fabricius, 1787).
Included genera. Ayuthia Distant, 1919; Distantalna Boulard, 2009; Tosena Amyot & Audinet-Serville, 1843.
Diagnosis and distinguishing features. As in Amyot & Audinet-Serville (1843).
Distribution. Palearctic, Indomalaya.
Comments. This tribal concept remains unchanged since none of the genera were represented in this study.

Tribe Zammarini Distant, 1905

Type genus. Zammara Amyot & Audinet-Serville, 1843 (type species Tettigonia tympanum Fabricius, 1803).
Included genera. Borencona Davis, 1928; Chinaria Davis, 1934; Daza Distant, 1905; Juanaria Distant, 1920;

Miranha Distant, 1905; Odopoea Stél, 1861; Onoralna Boulard, 1996; Orellana Distant, 1905; Procollina Metcalf,

1952; Uhleroides Distant, 1912; Zammara Amyot & Audinet-Serville, 1843; Zammaralna Boulard & Sueur, 1996.
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Diagnosis. Head with distance between supra-antennal plate and eye equal to or shorter than length of supra-
antennal plate. Postclypeus shape in transverse cross-section rounded or flattened. Pronotal collar with lateral
margin ampliate and often angular, at dorsal midline moderately broad to moderately wide and never narrower than
lateral angles. Forewing pterostigma present; vein RA, aligned closely or diverging from subcosta (Sc) for its
length; vein CuA, divided by crossvein so that distal part shortest or about equally divided; node at about mid-
length of wing, sometimes a little closer to the base than apex and sometimes a little further from base. Hindwing
with anal lobe narrow with vein 3A short, gently curved for most of its length, separated from wide margin. Foreleg
femoral primary spine erect or prostrate. Hindcoxae with large inner protuberance. Male opercula completely
encapsulating meracanthus, covering tympanal cavity and almost meeting. Male abdominal tergites with sides
nearly straight; tergites 2 and 3 either a little larger or similar in size to at least one subsequent tergite; epipleurites
without an inward V-shaped kink; epipleurites reflexed to ventral surface. Timbals extended below level of wing
bases. Timbal covers domed; reduced dorsally and either reaching or not reaching metathorax, the lower margin
extending from or very near auditory capsule. Male genitalia with pygofer dorsal beak present; upper pygofer lobe
absent; basal lobe moderately developed, bi-lobed or tending so; distal shoulder not well developed. Uncus either
singularly lobed or bi-lobed, without a pair of dorsal crests; restraining aedeagus by a pair of ventral apophyses;
accessory spines (claspers) absent. Aedeagus with ventral rib of basal plate completely fused; theca meeting basal
plate almost vertically; basal plate deeply depressed centrally.

Distinguishing features. The Zammarini differ from all other tribes in having, in combination, hindcoxae with
a large inner protuberance, timbal covers reduced dorsally, the uncus without a dorsal crest and ventral apophyses
restraining the aedeagus. Differs from the Fidicinini in having no dorsal crest on the uncus and undeveloped

Distribution. Neotropics.

Comments. In a dissertation, Goemans (2016) used genetic and morphological data to show a close
relationship between Daza, Plautilla, and Zammara, and proposed synonymization of Dazini, Plautillini, and
Zammarini. Dazini was formally transferred to Zammarini by Sanborn (2018).

SUBFAMILY TETTIGOMYIINAE DISTANT, 1905, N. STAT.

Type genus. Tettigomyia Amyot & Audinet-Serville, 1843 (type species 1. vespiformis Amyot & Audinet-Serville,
1843).

Included tribes. Lacetasini Moulds & Marshall n. tribe; Malagasiini Moulds & Marshall n. tribe;
Tettigomyiini Distant, 1905; Ydiellini Boulard, 1973.

Diagnosis. Metanotum either exposed or concealed (in Lacetasini n. tribe) at dorsal midline. Forewing veins
CuP and 1A fused in part. Hindwing veins RP and M fused at their bases. Abdominal timbal cavity lacking a timbal
cover, or with a partial turned-back rim. Male opercula not strongly S-shaped and not with lateral margins deeply
concave. Pygofer distal shoulder developed, often the most distal part of pygofer; pygofer upper lobe absent. Uncus
long, directed distally, not retractable within pygofer; with a mid lateral flange but much reduced in Tettigomyia.
Claspers absent. Aedeagus lacking a ventrobasal pocket; aedeagus restrained before or below uncus. Apical part of
theca either simple or tending spatulate (modified in Malagasiini n. tribe), lacking leaf-like lateral lobes.

Distinguishing features (Table 4). The Tettigomyiinae n. stat. (see clades 6-8, Fig. 4) have a mid lateral
flange on the uncus that may be an apomorphy for this subfamily; regardless they can be recognized by a
combination of features. They have distinctive genitalia in common with the Tibicininae in their long, non-
retractable uncus. However, the male opercula of Tettigomyiinae differ from those of the Tibicininae in not having
a distinctive S-shape with their lateral margins deeply concave. The Tettigomyiinae also lack the ventrobasal
pocket of the aedeagus found in Tibicininae, and the hindwing veins RP and M are fused in Tettigomyiinae but not
in Tibicininae. The Tettigomyiinae differ from both the Cicadettinae and the Cicadinae in having a non-retractable
uncus. The Tettigomyiinae differ from the Cicadettinae in lacking claspers.

Distribution. Afrotropics.

Comments. Tettigomyiini and Ydiellini are transferred to Tettigomyiinae n. stat. from the Cicadettinae. See
also ‘Comments on the African fauna’ in the Discussion.
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Tribe Lacetasini Moulds & Marshall, n. tribe

Type genus. Lacetas Karsch, 1890 (type species Lacetas annulicornis Karsch, 1890).

Included genera. Lacetas Karsch, 1890.

Diagnosis. Head including eyes very narrow, the supra-antennal plates compressed between postclypeus and
eye. Postclypeus shape in transverse cross-section angular, in dorsal view about as long as head; postclypial ridges
lacking transverse grooves towards distal ends. Pronotal collar with lateral margins not ampliate, ill-defined; lateral
tooth absent. Forewings opaque green; veins C and R+Sc wide apart; vein RA, aligned closely with subcosta (Sc)
for its length; vein CuA, divided by crossvein so that distal portion is longest. Hindwing with anal lobe narrow with
vein 3A tending straight, separated from wing margin. Foreleg femoral primary spine erect. Hindcoxae lacking a
large inner protuberance. Meracanthus long, gradually tapering to a point. Male opercula not completely
encapsulating meracanthus, not covering tympanal cavity, not meeting. Male abdominal tergites with sides convex
in cross-section; tergites 2 and 3 similar in size to tergites 4-7; epipleurites reflexed to ventral surface, without an
inward V-shaped kink. Timbals extended below level of wing bases; timbal covers absent. Pygofer (Fig. 12) with
upper lobe absent; distal shoulders developed but fused as one due to apical narrowing of the pygofer; basal lobe
small, positioned beyond midlength; dorsal beak absent. Uncus long, undivided, not retractable within pygofer,
restraining aedeagus by ventral encapsulation. Aedeagus with theca meeting basal plate near 90°, gently curved
throughout its length, apically ornamented with a broad turned-back plate; lacking pseudoparameres; conjunctival
claws absent; ventral rib of basal plate strongly keeled at about midlength.

Distinguishing features. The Lacetasini n. tribe differ from other tribes in the Tettigomyiinae n. stat. in
having forewing veins C and R+Sc widely separated and in the pronounced fin-like keel on the basal plate. The
tribe differs from all other tribes in having, in combination, forewing veins C and R+Sc widely separated, and a
male uncus that is long, undivided, and not retractable within the pygofer.

Distribution. Africa.

Comments. None.

Tribe Malagasiini Moulds & Marshall, n. tribe

Type genus. Malagasia Distant, 1882 (type species Malagasia inflata Distant, 1882).

Included genera. Ligymolpa Karsch, 1890; Malagasia Distant, 1882; Malgachialna Boulard, 1980; Nyara
Villet, 1999; Quintilia Stél, 1866.

Diagnosis. Head with distance between supra-antennal plate and eye about equal to length of antennal plate.
Postclypeus in transverse cross-section rounded, in dorsal view short, much less than length of head; postclypial
ridges lacking transverse grooves towards distal ends. Pronotal collar narrow, with lateral margins moderately
ampliate; lateral tooth absent. Forewing pterostigma absent. Forewing veins C and R+Sc close together; vein RA,
aligned closely with subcosta (Sc) for its length; vein CuA, divided by crossvein at about midlength or with distal
portion longest. Hindwing with anal lobe narrow to wide with vein 3A tending straight, separated from wing
margin. Foreleg femoral primary spine erect. Hindcoxae lacking a large inner protuberance. Meracanthus long,
gradually tapering to a point. Male opercula completely encapsulating meracanthus, covering tympanal cavity, not
meeting. Male abdominal tergites with sides convex in cross-section; tergites 2 and 3 similar in size to tergites 4-7;
epipleurites rounded to ventral surface, without an inward V-shaped kink. Timbals level with or extended below
level of wing bases; timbal covers absent. Pygofer (Fig. 12) with upper lobe absent; distal shoulder well developed;
basal lobe broad, flat, adhered to pygofer; dorsal beak present. Uncus long, undivided, not retractable within
pygofer, restraining aedeagus by ventral encapsulation not extending to uncal apex. Aedeagus with theca meeting
basal plate near vertically, apically tending spatulate; lacking pseudoparameres; conjunctival claws absent; ventral
rib of basal plate fused along its length.

Distinguishing features. In the subfamily Tettigomyiinae n. stat., the Malagasiini n. tribe differ from the
Lacetasini n. tribe in having forewing veins C and R+Sc close together rather than widely separated; from the
Tettigomyiini in having a dorsal beak and the aedeagus restrained by ventral encapsulation of the uncus that does
not extend to the uncal apex, and from the Ydiellini in lacking its distinctive male genitalia where the uncus is
large, very wide and duck-bill shaped and the aedeagus is ornamented with a large, wide apical 'cover' that shields
a pair of very large, leaf-like lobes.
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Distribution. Africa and Madagascar.

Comments. We were unable to study all African genera and others may belong here, especially some currently
placed in the Tettigomyiini. See also ‘Comments on the African fauna' under Discussion. Nyara Villet is
transferred from Taphurini to Malagasiini n. tribe following genitalia illustrations in Villet (1999) and comments
by Villet that the genus is allied to Quintilia.

Tribe Tettigomyiini Distant, 1905

Type genus. Tettigomyia Amyot & Audinet-Serville, 1843 (type species 7. vespiformis Amyot & Audinet-Serville,
1843)

Included genera. Bavea Distant, 1905; Gazuma Distant, 1905; Paectira Karsch, 1890; Spoerryana Boulard,
1974; Stagea Villet, 1994; Stagira Stél, 1861; Tettigomyia Amyot & Audinet-Serville, 1843; Xosopsaltria Kirkaldy,
1904.

Diagnosis. Distant (1905¢) described the Tettigomyiini as having a broad and short forewing, not scarcely
longer than the body, sometimes scarcely longer than the abdomen, and an abdomen usually inflated ("always
thickened"). Other notable features include a bulbous male abdomen but one that has the epipleurites reflexed to
the ventral surface, a male pygofer (Fig. 12) with a flat rounded basal lobe adhered to the pygofer margin and no
dorsal beak, the aedeagus restrained by ventral encapsulation of the uncus that reaches the apex of the uncus, and a
theca that meets the basal plate vertically. Villet (1997) noted that a “bottle-necked” shape of the major rib of the
timbal is found in Bavea, Paectira, Stagea, Stagira, Tettigomyia, and Xosopsaltria, and Villet (1994) listed
additional characters linking some of these genera.

Distinguishing features. In the subfamily Tettigomyiinae n. stat. (clades 6-8, Fig. 4), the Tettigomyiini differ
from the Lacetasini n. tribe in having the forewings hyaline instead of opaque green and forewing veins C and
R+Sc close together rather than widely separated; from the Malagasiini n. tribe in having no dorsal beak and the
aedeagus restrained by ventral encapsulation of the uncus that extends to the uncal apex; and from the Ydiellini in
lacking its distinctive male genitalia in which the uncus is large, very wide and duck-bill shaped and the aedeagus
is ornamented with a large, wide apical 'cover' that shields a pair of very large, leaf-like lobes.

Distribution. Africa and Madagascar

Comments. Villet (1993, 1997) noted the morphological similarities between Stagira and Tettigomyia and
suggested that they may be phylogenetically allied.

Tribe Ydiellini Boulard, 1973

Type genus. Maroboduus Distant, 1920 (=Ydiella Boulard, 1973) (type species Ydiella gilloni Boulard, 1973).

Included genera. Maroboduus Distant, 1920; Nablistes Karsch, 1891.

Diagnosis and distinguishing features. Boulard (1973) distinguished the tribe Ydiellini for Maroboduus
based on the presence of thickened forewing veins adjoining the apical and ulnar cells of the forewing (the ulnar
cells being enlarged) and a row of teeth on the hindwing costa, both of these characters apparently being involved
in the generation of sound. The five gene tree shows Nablistes to be closely related to Maroboduus (clade 8, Fig. 4),
so it is here transferred from Chlorocystini. While Nablistes lacks Boulard's diagnostic attributes associated with
sound production it shares with Maroboduus a remarkable and very distinctive male genitalia; the uncus is large,
very wide and duck-bill shaped and the aedeagus of both is similarly and extensively ornamented with a large, wide
apical 'cover' that is spined basally on either side, which in turn shields a pair of very large, leaf-like lobes.

Distribution. Africa.

Comments. The need for this tribe is apparent from its deep origins within the Cicadettinae, following the
molecular phylogenetic results. Morphological distinctiveness precludes combining Maroboduus and Nablistes
with their nearest relatives in the tree. Ydiella was synonymized with Maroboduus but the family-group name
retains priority (Article 40.1; ICZN 1999). The tribe was inadvertently listed in subfamily Tibicininae in the
catalogue by Sanborn (2013), as discussed under Tribe Lamotialnini (see also Ruschel, 2015).
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Katoa tenmokuensis Parnisa designata
Cicadettinae: Katoini Cicadettinae: Parnisini

Malagasia inflata

Tettigomyia vespiformis
Tettigomyiinae: Malagasiini

Tettigomyiinae: Tettigomyiini

Lacetas annulicornis Selymbria stigmatica
Tettigomyiinae: Lacetasini Tibicininae: Selymbryiini

FIGURE 12. Male genitalia, lateral and ventral views, for type species of Katoini n. tribe, Parnisini (type not available),
Tettigomyiini, Malagasiini n. tribe, Lacetasini n. tribe, and Selymbriini n. tribe, see lower part of Fig. 4. (be) dorsal beak; (b/)

basal lobe; (c/) clasper; (ds) distal shoulder; (/f) lateral flange; (un) uncus; (upl) upper pygofer lobe.
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SUBFAMILY TIBICININAE DISTANT, 1905

Type genus. Tibicina Kolenati, 1857 (type species Cicada haematodes Scopoli, 1763).

Included tribes. Chilecicadini Sanborn, 2014; Platypediini Kato, 1932; Selymbriini Moulds & Marshall n.

Diagnosis (modified from Moulds, 2005). Metanotum entirely concealed at dorsal midline (except in
Platypedia and Tibicina). Forewing veins CuP and 1A unfused (fused in Platypedia and Neoplatypedia). Hindwing
veins RP and M unfused at their bases. Male opercula with distinctive S-shape and deeply concave lateral margins,
and with distal margins not reaching distal margins of tympanal cavities. Abdominal timbal cavity lacking timbal
covers or with a partial turned-back rim. Pygofer with distal shoulder undeveloped; pygofer upper lobe usually
absent (present in Selymbriini n. tribe). Uncus exceedingly long and non-retractable within pygofer. Claspers
absent. Aedeagus with ventrobasal pocket present; aedeagus restrained by tubular encapsulation below uncus.
Apical part of theca with a pair of leaf-like lateral lobes.

Distinguishing features (Table 4). Hindwing veins RP and M unfused at base. Uncus exceedingly long and
non-retractable within pygofer. Aedeagus with ventrobasal pocket present. Aedeagus with apical part of theca
bearing a pair of leaf-like lateral lobes and a non-retractable tubular vesica. Male opercula with a distinctive S-
shape, their lateral margins deeply concave, their distal margins not reaching distal margins of tympanal cavities,
and basally not extending beyond meracantha.

Distribution. Neotropics, Neacrtic, Palearctic.

Comments. Selymbria is transferred to Tibicininae (see clade 3, Fig. 4) from the Cicadettinae to form the
Selymbriini n. tribe.

The Tibicininae, with type genus 7ibicina, acquired a completely different concept in the revised classification
of Moulds (2005) by removal of Tibicina from the subfamily it was traditionally associated with, now the
Cicadettinae. To avoid confusion in the application of this name, Moulds proposed using the name of its junior
synonym Tettigadinae, a proposal that required a submission to the International Commission of Zoological
Nomenclature to suppress the name Tibicininae. However, the proposal was not universally accepted following
Moulds’s revision so no appeal was made for suppression.

Family group names based on Tibicina have sometimes been attributed to Buckton (1889) (e.g., Tibicinidae in
Metcalf 1963). However, Buckton's name "Tibicinae", based on the stem "Tibic-", cannot be unambiguously linked
to either 7ibicen or Tibicina, both of which were available, and the text of the paper offers no additional evidence.
An application to the ICZN will be necessary to formally reject Buckton's name.

Tribe Chilecicadini Sanborn, 2014

Type genus. Chilecicada Sanborn, 2014 (type species Cicada occidentis Walker, 1850).

Included genera. Chilecicada Sanborn, 2014.

Diagnosis and distinguishing features. As in Sanborn (2014a).

Distribution. South America.

Comments. This tribe was not sampled in this study. Unpublished molecular data support its position within
Tibicininae.

Tribe Platypediini Kato, 1932

Type genus. Platypedia Uhler, 1888 (type species Cicada areolata Uhler, 1861).
Included genera. Neoplatypedia Davis, 1920; Platypedia Uhler, 1888.
Diagnosis. As in Kato (1932).
Distribution. Nearctic.
Comments. This concept is consistent with the results of this study and no changes are proposed.
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Tribe Selymbriini Moulds & Marshall, n. tribe

Type genus. Selymbria Stél, 1861 (type species Cicada stigmatica Germar, 1834).

Included genera. Selymbria Stal, 1861.

Diagnosis. Head including eyes wide, nearly as wide or wider than lateral angles but with supra-antennal
plates nearly meeting eyes. Postclypeus shape in transverse cross-section rounded; postclypial ridges lacking
transverse grooves towards distal ends. Pronotal collar with lateral margins moderately ampliate, rounded, broadly
U-shaped; lateral tooth absent. Metanotum lacking auxiliary sound-producing structures. Forewing pterostigma
present; veins C and R+Sc close together; vein RA, aligned closely with subcosta (Sc) for its length; vein CuA,
divided by crossvein so that distal portion is longest. Hindwing with anal lobe broad and vein 3A curved at distal
end, short, separated from wing margin. Foreleg femoral primary spine erect. Hindcoxae lacking a large inner
protuberance. Meracanthus gradually tapering to a point, triangular or nearly so. Male opercula not completely
encapsulating meracanthus, completely covering tympanal cavity but not meeting. Male abdominal tergites with
sides convex in cross-section; tergites 2 and 3 similar in size to tergites 4-7; epipleurites reflexed to ventral surface,
without an inward V-shaped kink. Timbals extended below level of wing bases; timbal cavity with a turned-back
rim. Pygofer (Fig. 12) with upper lobe present, flat; distal shoulder not developed; basal lobe moderately
developed; dorsal beak a part of chitinized pygofer. Uncus exceedingly long, undivided, not retractable within
pygofer. Aedeagus with theca not unlike that of the Tettigarctidae, very short, curved in a gentle arc, in lateral view
distally broadened with broad rounded apex, in vertical profile narrow, bearing two pairs of flat triangular lobes
dorsally, lacking any other appendages; vesica presumed absent; conjunctival claws and pseudoparameres absent;
ventral rib of basal plate fused.

Distinguishing features. The Selymbriini n. tribe differ from other tribes in the subfamily Tibicininae in
having the supra-antennal plate almost reaching the eye, no male auxiliary auditory structure, the male aedeagal
basal plate undulated and not right-angled distally, and a very short theca that is laterally expanded distally and
ornamented. The tribe differs from all other tribes in having, in combination, a male uncus that is exceedingly long,
undivided, not retractable within pygofer, and an aedeagus that has the theca very short and with a broad, flat,
laterally expanded distal end ornamented with triangular wings not unlike in Tettigarctidae.

Distribution. Neotropics.

Comments. A deep position within the five-gene tree and a lack of shared attributes with its sister Platypediini
support this tribe (see clade 3, Fig. 4). The basal position of Selymbria is reflected in the remarkable similarity of
its aedeagus to that of its near sister Tettigarcta (Family Tettigarctidae). Selymbria is the only genus known within
the Cicadidae showing this similarity, which shows how the basal plate in Cicadidae could be derived from that of
Tettigarctidae.

Tribe Tettigadini Distant, 1905

Type genus. Tettigades Amyot & Audinet-Serville, 1843 (type species Tettigades chilensis Amyot & Audinet-
Serville, 1843).

Included genera. Acuticephala Torres, 1958; Alarcta Torres, 1958; Babras Jacobi, 1907; Calliopsida Torres,
1958; Chonosia Distant, 1905; Coata Distant, 1906; Mendozana Distant, 1906; Psephenotettix Torres, 1958;
Tettigades Amyot & Audinet-Serville, 1843; Tettigotoma Torres, 1942; Torrescada Sanborn & Heath, 2017.

Diagnosis and distinguishing features. Distant's (1905c) original description, based largely on the medially
angulate pronotal margin and exposed timbals, is now of limited value and redefinition is needed.

Distribution. Neotropics.

Comments. This concept is consistent with the results of this study. Torrescada was proposed as a replacement
name for 7orresia Sanborn & Heath, 2014, which was preoccupied (Sanborn & Heath 2017).

Tribe Tibicinini Distant, 1905

Type genus. Tibicina Kolenati, 1857 (type species Cicada haematodes Scopoli, 1763).
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Included genera. Clidophleps Van Duzee, 1915; Okanagana Distant, 1905; Okanagodes Davis, 1919;
Paharia Distant, 1905; Subpsaltria Chen, 1943; Subtibicina Lee, 2012; Tibicina Kolenati, 1857; Tibicinoides
Distant, 1914.

Diagnosis and distinguishing features. As in Distant (1905d).

Distribution. Holarctic.

Comments. This concept is consistent with the results of this study and no changes are proposed (see clade 3,
Fig. 4). See under subfamily Tibicininae for comments on authorship.

DISCUSSION
Molecular phylogeny of the Cicadoidea

The five-gene tree of the Cicadoidea (Fig. 4) contains well-supported relationships that support Moulds's (2005)
results based on morphology (Fig. 3), especially clades 1-5. These patterns were also found when the genetic and
morphological characters were analyzed together (Fig. 5). Tettigarcta (Tettigarctidae) falls outside the true cicadas
(clade 1), as expected (Duffels 1993; Moulds 1990), and the subfamilies Tibicininae, Cicadinae, and Cicadettinae
are recovered as clades 3, 4, and 5, respectively. Support is somewhat weaker for the subfamily Tibicininae in the
ML analysis. A forthcoming study using anchored phylogenomic data finds stronger support for the clade (C.
Simon et al. unpublished). Other patterns in the five-gene tree depart notably from Moulds’s phylogeny—for
example, several South American Cicadinae genera were placed in a clade sister to the rest of Cicadinae by Moulds
(2005), while they are nested within the subfamily here (as clade 11).

This study sampled Cicadidae genera more broadly than Moulds’s analysis, leading to the discovery of new,
geographically restricted deep level clades in Fig. 4. Many of the African and Madagascar genera appear in a set of
clades (6-8) branching off in unresolved order from the base of clade 2, separate from the groups corresponding to
the existing subfamilies (see Taxonomy discussion below). Other intriguing geographic trends are apparent. The
early-diverging Tibicininae are absent from Africa and Australia while the Cicadinae and Cicadettinae are global in
distribution (minus Antarctica), and the North American periodical cicada genus Magicicada is remarkably closely
related to Tryella and Aleeta from Australia (see clade 17), confirming results from analysis of genitalic features
(Moulds 2003). While Moulds (2005, p. 424) suggested a potential connection between Parnisa from South
America and the Australian Chlorocystini and Prasiini based on morphology, the molecular tree with better taxon
sampling shows these lineages to be deeply divergent within Cicadettinae (clade 5). Other patterns within
Cicadettinae continue to suggest an Australasian origin for the large tribe Cicadettini (clade 13), which contains
about 15% of described cicada species, and which has radiated to a nearly global distribution during the late
Cenozoic (Marshall et al. 2015, Owen et al. 2017).

Many newer phylogenetic analyses use genomic datasets with hundreds of loci. This analysis uses five gene
segments (two mitochondrial) and the full data matrix was just 62% complete, although for three core genes (3'
COIL, ARDI, and EF-1a) sequence data are available for a given gene 78% of the time. Our conclusions are limited
to the well-supported relationships in the five-gene tree, all of which were recovered in additional analyses
intended to check for effects of missing data (compare Figs. 4 and 6). Furthermore, analyses intended to correct for
base composition bias (RY coding, use of nonstationary models), which was a concern here due to the large amount
of fast-evolving mtDNA data, similarly showed no differences in the well-supported relationships that form the
basis of all conclusions of this paper (Figs. 7, 8).

Evolution of morphology associated with sound production

Several family group taxa in Cicadidae have been proposed based on unique features of the sound-producing
apparatus, with only limited success. For example, subfamily Moaninae, proposed based on a unique scutellar-
stridulatory method of sound production (Boulard 1976a), was synonymized by Duffels (1993) who used genitalic
morphology to show a link to Aceropyga (Cosmopsaltriini), which has the usual timbal-based sound mechanism.
Although Moana is not in our tree, Cosmopsaltriini is here found to be part of a radiation of closely related genera
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from Asia and India (Fig. 4, clade 9). Tribe Plautillini, once placed at family level based on a unique form of timbal
cover (Boulard 1975b; see also Duffels 1993; Moulds 2005) has been proposed as synonymous with the
Zammarini by Goemans (2016) and Goemans et al. (in prep.) based on molecular and morphological data. The
tribe Ydiellini (with type genus Maroboduus, and originally a subfamily) is here found on a deep branch in the
five-gene tree (clade 8) and is closely related to Nablistes, which does not share its loss of timbals and unique
wing-stridulatory mode of sound production. Most of the genera classified in the subfamily Cicadinae, which have
been diagnosed by the presence of well-developed timbal covers since the time of Distant (1906), intriguingly
appear as a well-supported clade despite a short supporting branch (clade 4). However, the five-gene tree shows
that this clade also contains Durangona, Karenia, and Nosola, which appear to have lost timbal covers. Another
group, the well-supported Cicadatrini tribe (clade 15), was previously placed in Cicadinae because it does possess
timbal covers, but in our trees is nested in Cicadettinae (see also Wang et al. 2017), plausibly implying a
convergent gain of timbal covers. Taxonomic changes associated with these findings and others are given in the
Results. Together, these examples confirm that changes in morphology associated with sound production can occur
rapidly and convergently in cicadas (see also Sanborn et al. 2016).

Taxonomy

Comments on the Australian fauna. Twelve of the thirteen Australian Cicadinae genera (all but Talcopsaltria) that
were sampled, all largely endemic, form a very weakly supported clade in the five-gene tree (clade 10). Most of
these genera have long branches (not due to our taxon sampling) that branch from an early rapid radiation, with no
clear generic subgroups. Seven have been previously allocated to endemic tribes based on morphology. Only
Talcopsaltria falls just outside the cluster of other Australian Cicadinae, but the branch is not well supported.

The five Australian Cicadinae genera not allocated to endemic tribes have been previously placed in the
Cryptotympanini because of their partial morphological similarity to Cryptotympana (Moulds 2005). However, the
five-gene tree now shows that Cryptotympana and its allies (clade 12) are not closely related to the Australian
genera, so Henicopsaltria, Arenopsaltria, Psaltoda, Macrotristria and Illyria each require allocation to a new tribe
or tribes. Finding an attribute, or combination of attributes, to uniquely define these five genera as a single tribe has
proven elusive, which is not surprising given the lack of well-supported phylogenetic structure within clade 10. For
example, all but Psaltoda have similar male tympanal cavities but other attributes such as development of the timbal
covers are variable. Likewise, all but /llyria and Macrotristria have very broad male abdominal tergites 2 and 3
occupying half the abdomen but tympanal cavities and other attributes are not compatible. We therefore reluctantly
erect three additional tribes for these deep Australian lineages. Macrotristria and Illyria form a distinctive
morphological entity and are placed in the Macrotristriini n. tribe. Psaltoda, together with Neopsaltoda and
Anapsaltoda, also are distinctive and are placed in the Psaltodini n. tribe while Henicopsaltria and Arenopsaltria
have features in common sufficient enough to combine them into a third tribe, Arenopsaltriini n. tribe.

Comments on the African fauna. The subfamily Tettigomyiinae n. stat. is here loosely conceived for those
African genera that clearly fall outside the Cicadinae, Cicadettinae and Tibicininae. In our five-gene tree they
comprise clades 6-8, which are well supported individually but unresolved together. One could recognize each as a
separate subfamily with some differing synapomorphies, e.g. the metanotum either exposed or concealed at the
dorsal midline, but we consider such action premature without a comprehensive review of African genera. Instead
we accept here a broad Tettigomyiinae awaiting refinement in a future study. In our concept of the subfamily
Tettigomyiinae are several lineages suggestive of tribal rank. However, there are other African genera not included
in our study that may change these tribal concepts and without an exhaustive study we place all these tentatively in
just four tribes within Tettigomyiinae, two of them new.

Comments on the South American fauna.The five-gene tree identifies a relatively deep clade of mostly South
American genera with conflicting tribal placements in Cicadinae (clade 11). Close examination of morphology
showed that Diceroprocta, Nosola, Orialella, and Quesada could be combined with Fidicina in a redefined
Carinetini, Taphurini, and Parnisini. Genera previously considered belonging to the Taphurini are widely dispersed
throughout the five-gene tree; most cannot belong to this tribe. The genus Taphura, found only in South America
(see Sanborn 2017), has several distinctive features and we hypothesize that the Taphurini sensu stricto are
restricted to South America. Finally, the subfamily Tibicininae contains an extensive radiation of South American
cicadas in the tribe Tettigadini represented in this paper by 7ettigades and Acuticephala. This tribe dominates the
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cicada fauna of temperate South America and forms a disjunct sister group to North American Tibicinini
(Okanagana and relatives). Sister to Tibicinini + Tettigadini is another Northern-Southern Hemisphere pair,
Platypedia and Selymbria, respectively.

TABLE 5. Historical shifts in classification for cicadas in the Cicadini (subfamily Cicadinae) and allied tribes (clade 9 in
Figs. 3-8)§. Only names (or type genera of family group names) that have been used at tribal rank at some point are
shown; additional subtribes exist for some groups. Nominotypical subtribe names are omitted for simplicity. Asterisks
denote taxa that were not addressed in the given publication and are therefore shown with their status at the time of the
study. Where multiple papers are cited, the changes occurred over multiple publications. Only Lahugada and Cicadini
have remained at tribal rank from 1985-present.

Duffels & van der Laan Chouetal. Lee & Hayashi Sanborn et al. Lee
1985 (also Moulds 2005) 1997 2003a,b; 2004 2007 2008

Tribe Cicadini | | Tribe Cicadini | H ‘ Tribe Cicadini ‘ Tribe Cicadini
Genus Platylomia Subtribe Leptopsaltriaria Genus Leptopsaltria
Subtribe Cicadina’
Genus Platylomia Genus Platylomia Genus Leptopsaltria N . Subtribe Cosmopsaltriina
Subtribe Cosmopsaltriaria *Subtribe Cosmopsaltriaria *Subtribe Cosmopsaltriina
Subtribe Leptopsaltriaria
Subtribe Tosenaria
Genus Hyalessa

Genus Platylomia
Subtribe Tosenina
*Genus Hyalessa

Subtribe Cosmopsaltriina
Subtribe Tc
*Genus Hyalessa

*Tribe Lahugadini

*Tribe Lah dini

*Tribe Oncotympanini

Tribe Leptopsaltriini

*Tribe Lahugadini *Tribe Lahugadini

Tribe Oncotympanini

Tribe Oncotympanini

Tribe Polyneurini

|
Tribe Lahugadini |
|
|

Tribe Polyneurini Tribe Polyneurini

|
|
*Tribe Oncotympanini |
|
|
|

|
|
|
Tribe Polyneurini |
|
|

*Tribe Talaingini Tribe Talaingini

Tribe Talaingini

|
|
|
Tribe Platylomiini |
|
|
|
|

| :
|

| |

| |

| |*Tribe0ncotympanini I Tribe Polyneurini
| |

I |

| | |

Tribe Talaingini

Tribe Talaingini |

Tribe Tosenini
*Genus Hyalessa

Tribe Tosenini
Genus Hyalessa

7 P Tribe Oncotympanini
Tribe Polyneurini Tribe Leptopsaltriini e

Lee & Hill 2010; Sanborn Boulard Lee & Emery Lee
Lee 2010 2013" 2013 2013, 2014 2014
Tribe Cicadini Tribe Cicadini Tribe Cicadini Tribe Cicadini | Tribe Cicadini |
Subtribe Cosmopsaltriina Subtribe Leptopsaltriina Subtribe C psaltriina
Subtribe Oncotympanina Subtribe Talaingina Subtribe Oncotympanina | Tribe Cosmopsaltriini |
*Genus Platylomia *Subtribe Oncotympanina
*Subtribe Leptopsaltriina < .
Subtribe Oncotympanii Subtribe Tosenina Genus Platylomia
Tribe Cryptotympanini
Genus Platylomia Subtribe Polyneurina .
Subtribe Tosenina Subtribe Cosmopsaltriina *Genus Platylomia Genus Talainga
| | | | Genus Platylomia * b ea Ao ad T
*Subtribe C Itrii i .
| *Tribe Lahugadini | | Tribe Lahugadini | ubtribe P (LE) Tribe Leptopsaltriini

| EeRolyneuriny Subtribe Leptopsaltriina

Tribe Polyneurini

| |
| *Tribe Lahugadini I I

| Subtribe Tosenina | |
| |

Tribe Sonatini Tribe Sonatini | *Tribe Lahugadini | *Tribe Polyneurini
Genus Hyalessa Genus Hyalessa 9
Py P~
Tribe Talaingini Tribe Talaingini *Tribe Sonatini b Sonann
ribe Talaingini g G (e *Genus Hyalessa
. P " T .. Tribe Sonatini
| Tribe Tosenini | | *Tribe Talaingini | *Genus Hyalessa

| Tribe Tosenini

$ Kareniina (=Sinosenini) is in clade 9 of Fig. 4 but is not included here because it was classified in Cicadettinae during the period shown.
* Catalogue.
* Lee & Hayashi (2003b) placed Cicadina as a subtribe of Dundubiini but Cicadini has priority.

Comments on the Asian fauna. A large number of mostly Asian and Indian genera, some of which exhibit striking
morphological evolution in color pattern and wing venation (e.g., Gaeana, Polyneura), form a distinctive, well-
supported clade in the five-gene tree (clade 9). Despite the relatively shallow depth of this clade, its genera have
been classified into no fewer than six tribes since the early 20" century, and recent years have seen rapid and
sometimes erratic changes to the classification (Table 5), with the recent elevation of some groups (Lee 2014)
bringing the number of tribes to ten before this study (see also Comments under tribe Cicadini). Two tribes,
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Dundubiini and Leptopsaltriini, are paraphyletic on the five-gene tree as discussed after the tribal definitions (see
clade 9). With the classification of Cicadini and its related tribes in flux, and considering the low clade supports in
that section of the tree, we leave the arrangements unchanged (with the exception of Karemia and its tribe
Sinosenini as discussed earlier).

FUTURE DIRECTIONS

Our study highlights the need for additional review and redescription of some cicada tribes following changes in
their lists of included genera, especially older tribes such as Cryptotympanini and Parnisini. In addition, systematic
analysis of the African groups created here is needed, with more thorough taxon sampling.

A large number of Chinese and Indian genera and species still remain to be analyzed. Considering that this
region has the highest generic diversity of cicadas, and the cicada faunas of these areas are likely a mixture of
Oriental, Palaearctic and African elements, it is essential to study how these faunas have originated in relation to
biogeography and diversification patterns of neighboring zoogeographic subregions. This will also shed light on
the colonization and diversification of cicadas of the Indian Subcontinent.

The results of this paper add to growing evidence that the widespread distributions of some taxonomically
older cicada tribes are an artefact of inadequate classification (e.g., Chlorocystini, Cryptotympanini, Parnisini,
Taphurini). Most tribes are regional in distribution, with notable exceptions in some cases attributable to the
exploitation of expanding late Cenozoic habitats (e.g., Cicadettini; Marshall et al. 2016). Further study of tribes
such as Parnisini, Chlorocystini, Lamotialnini, and Taphurini (and other cases noted in the tribal review) is needed
to test the placement of genera that could not be included here.

ACKNOWLEDGMENTS

This study would not have been possible without the help of an extensive network of global collaborators including
7. Ahmed, P. Arensburger, M. Barclay, Y. Basset, V. Bhaumik, A. de Boer, M. Boulard, T. Buckley, J-H. Chen, S.
Chiswell, M. Claridge, S. Cowan, J. Cryan, C. Dietrich, D. Emery, S. Emery, T. Erwin, R. Futahashi, M. Gogala, 1.
Hill, H. Honsya, M. Humphrey, J. Jones, L. Jingke, T. Karmakar, G. S. Girish Kumar, D. Lane, Y. Lee, Z. Lei, L.
O'Brien, H. Mendel, A. Mohagan, D. Mohagan, J. Morgan, B. Moulds, T. Moulds, F. Mozaffarian, J. Olive, L.
Popple, S. Puissant, M. Schouten, D. Sikes, F. Skillman, Society for Insect Studies (Sydney, Australia), T. Sota, J.
Sueur, D. Takiya, P-H. Thai, K. Trilar, T. Trilar, J. Urban, D. Vanderpool, R. Veal, C. Wei, M. Whiting, J. Windmill,
J. Xiang, J. Yoshimura, C. Zamora-Manzur, J. Zyla, and the Bishop Museum. Jason Cryan and Julie Urban
provided numerous essential samples from sites in Africa, South America, and southeast Asia. Jian-Hong Chen, C.
Dietrich, T. Sota, J. Yoshimura, M. Gogala, T. Trilar, J. Sueur, S. Puissant, and Young June Lee also provided
samples from important regions. Mike Whiting and Brigham Young University’s Monte L. Bean Life Science
Museum contributed a large collection that will support ongoing research. Hans Duffels, Masami Hayashi, Young
June Lee, and Pham Hong Thai assisted with specimen identification. Mick Webb (British Museum) assisted with
specimen loans.

Financial support was provided by NSF grants DEB1655891, DEB0955849, DEB0720664, DEB0529679, and
DEB0089946 to CS, MM, DM, JC, MV, and collaborators. The Indian work was partially funded by a USAID
PEER Science Program grant (AID-OAA-A-11-00012), a Ramanujan Fellowship (Department of Science and
Technology, Govt. of India) and a National Centre for Biological Sciences (NCBS) research grant to KK.
Logistical support and facilities for specimen deposition were provided by the University of Connecticut (UConn)
Biodiversity Research Collection and the Museum and Field Stations Facility at the NCBS; the latter also
supported the sequencing of the Indian material. The UConn Biocomputing Facility supported time-consuming
data analysis.

Assistance with historical literature was obtained from the Biodiversity Heritage Library (https:/
www.biodiversitylibrary.org) and by an online bibliography of the Cicadoidea (http://www.tmcnary.com/
CicadaBibliography.htm). A. Ewart, L. Popple, C. Dietrich, and two anonymous reviewers provided helpful
comments on the manuscript. Dmitry Dmitriev provided advice on questions of nomenclature, and Ivan Nozaic
drew the genitalia sketches.

PHYLOGENETIC SYSTEMATICS OF CICADIDAE Zootaxa 4424 (1) © 2018 Magnolia Press - 57



Specimens collected by the authors were obtained in several countries, and we wish to thank the many contacts
and officials who assisted our research through the permitting process (in alphabetical order by country): Argentina
(Administracion de Parques Nacionales); Australia (Michelle Scott, Dept. of the Environment and Water
Resources; Tracey Connelly and Brett Easton, Dept. of Environment and Natural Resources, NT; Michelle Nissen,
Dept. of Environment and Heritage Protection, QLD; Kate Lloyd, Dept. of Environment, Water, and Natural
Resources, SA; Sue Hadden, Dept. of Sustainability and Environment, VIC; Danny Stefoni, Dept. of Environment
Regulation, WA), Chile (Administracion de Parques Nacionales), China (Z. Lei, Institute of Plant Protection,
Chinese Academy of Agricultural Sciences); Costa Rica, Ministry of Environment and Energy and the National
Institute of Biodiversity (I.J. Guevara Sequeira and H. Ramirez Murillo), permit nos 128-2003-OFAU and
2529201; Ghana, Wildlife Division, Forestry Commission (V. Attah), permit nos WD/A.185/Vol.6/22 and 005833;
Madagascar, Ministry of the Environment, Forests, and Tourism (L.H. Rasoavahiny), permit no. 271/08/ MEFT/
SG/DGEF/DSAP/SSE. Malaysia, Economic Planning Unit, UPE (Munirah Abd. Manan), permit nos. 40/200/19
SJ.1040 (permit ID no. 1389), 40/200/19/1481 (permit ID no.1933), and 40/200/19/1476; New Zealand
(Department of Conservation, Te Papa Atawhai); Peru, Instituto Nacional de Recursos Naturales (G. Suarez de
Freitas and A. Morizaki Taura) and Museo de Historia Natural, Universidad Nacional Mayor de San Marcos (G.
Lamas Miiller); Philippines, Protected Areas and Wildlife Bureau (Theresa Mundita S. Lim). Craig Morley of the
University of the South Pacific, Fiji, also assisted with logistics and permits.

Research and collection permits for the Indian part of this project were issued by the state forest departments in
Kerala (permit no. WL 10-3781/2012 dated 18/12/2012, and GO (RT) No. 376/2012/F and WLD dated 26/07/
2012), Karnataka (permit no. 227/2014-2015 dated 2015/04/16), Goa (permit no. 2/21/GEN/WL and ET(S)/2013-
14/387 dated 2013/06/20), Nagaland (permit no. CWL/GEN/240/522-39, dated 14/08/2012), Meghalaya (permit
no. FWC/G/173/Pt-11/474-83, dated 27/05/2014), Arunachal Pradesh (permit no. CWL/G/13(95)/2011-12/Pt-111/
2466-70, dated 16/02/2015), and West Bengal (permit no. 2115(9)/WL/4K-1/13/BL41, dated 06/11/2013), for
which we thank the Principal Chief Conservator of Forest, Deputy Conservators of Forest, Wildlife Wardens and
field officers of those states.

REFERENCES

Amyot, C.-J.-B. & Serville, J.G.A. (1843) Histoire naturelle des Insectes. Hémiptéres. Librairie encyclopédique de Roret, Paris,
675 pp.
https://doi.org/10.5962/bhl.title.8471

Arensburger, P., Buckley, T.R., Simon, C., Moulds, M. & Holsinger, K.E. (2004) Biogeography and phylogeny of the New
Zealand cicada genera (Hemiptera: Cicadidae) based on nuclear and mitochondrial DNA data. Journal of Biogeography,
31, 557-569.
https://doi.org/10.1046/j.1365-2699.2003.01012.x

Atkinson, E.T. (1886) Notes on Indian Rhynchota, no. 6. Addenda and index. Journal of the Asiatic Society of Bengal, 55, 143—
223.

Beuk, P.L. Th. (2002) Cicadas Spreading by Island or by Spreading the Wings? Historic Biogeography of Dundubiine Cicadas
of the Southeast Asian Continent and Archipelagos. University of Amsterdam, Amsterdam, 323 pp.

Blanquart, S. & Lartillot, N. (2006) A Bayesian compound stochastic process for modeling nonstationary and nonhomogeneous
sequence evolution. Molecular Biology and Evolution, 23, 2058-2071.
https://doi.org/10.1093/molbev/msl091

Boer, A.J.de. (1995) The phylogeny and taxonomic status of the Chlorocystini (sensu stricto) (Homoptera, Tibicinidae).
Bijdragen tot de Dierkunde, 65,201-231.

Boulard, M. (1973) Les Ydiellinae: sous-famille nouvelle de cigales Platypediidae. Clé des familles et sous-familles des
Homopteres Cicadoidea. Annales de la Société entomologique de France, 9, 841-852.

Boulard, M. (1975a) Une nouvelle tribu de cigales Platypediinae (Hom.). Doriana, 219, 1-3.

Boulard, M. (1975b) Un nouvel Homoptere jassidomorphe des cacaoyeres camerounaises. Café, Cacao, Thé, 19, 137—138.

Boulard, M. (1976a) Un type nouveau d'appareil stridulant accessoire pour les Cicadoidea. Révision de la classification
supérieure de la superfamille (Hom.). Journal of Natural History, 10, 399-407.
https://doi.org/10.1080/00222937600770301

Boulard, M. (1976b) Sur une deuxieme cigale africaine depourvue d’appareil sonore (Homoptera). Bulletin de [I’Institut
Fondamental d’Afrique Noire, Series A, 37, 629-636.

Boulard, M. (1985) Apparence et mimétisme chez les Cigales (Hom. Cicadoidea). Bulletin de la Société entomologique de
France, 90, 1016—1051.

58 - Zootaxa 4424 (1) © 2018 Magnolia Press MARSHALL ET AL.



Boulard, M. (1986a) Cigales de la Foret de Tai (Cote d’Ivoire) et complements a la faune cicadeenne Aftrotropicale
(Homoptera, Cicadoidea). Revue Francaise d Entomologie, New Series, 7, 223-239.

Boulard, M. (1986b) Une singuliére évolution morphologique: celle d’un appareil stridulant sur les genitalia des males de
Carineta. Description de cinq especes nouvelles (Hom. Tibicinidae). Annales de la Société Entomologique de France,
New Series, 22, 191-204.

Boulard, M. (1988) Taxonomie et nomenclature supérieures des Cicadoidea. Histoire problémes et solutions. Ecole pratique
des hautes Etudes, travaux du Laboratoire Biologie et Evolution des Insectes Hémipteroidea, 1, 1-89.

Boulard, M. (1993) Bafutalna mirei, n. gen., n. sp. de cicale acymbalique (Homoptera, Cicadoidea, Tibicinidae). Ecole pratique
des hautes Etudes, travaux du Laboratoire Biologie et Evolution des Insectes Hémipteroidea, 6, 87-92.

Boulard, M. (1998) Nomenclature et taxonomie supérieures des Cicadoidea ou vraies cigales: histoire, problémes et solutions
(Rhynchota Homoptera Cicadomorpha). Ecole pratique des hautes Etudes, Biologie et Evolution des Insectes, 10, 79-129.
Boulard, M. (2002) Diversite des Auchenorhynchques Cicadomorphes Formes, couleurs et comportements (Diversite
structurelle ou taxonomimique Diversite particuliere aux Cicadides). Denisia, 4, 171-214.

Boulard, M. (2013) The cicadas of Thailand. Vol. 2. Siri Scientific Press, Manchester, 436 pp.

Boulard, M. & Puissant, S. (2013) Une cigale-marteau chez les Cicadidae. Nouvelle espéce, nouveau genre, nouvelle sous-
tribu. EPHE, Biologie et Evolution des Insectes, 20, 3-8.

Boulard, M. & Puissant, S. (2014) Comments on Tibicina Amyot, 1847 and Lyristes Horvath, 1926 (Insecta, Hemiptera,
Homoptera): proposed conservation by the suppression of Tibicen Berthold, 1827 [?Latreille, 1825], and concerning the
type species of Cicada Linnaeus, 1758. Bulletin of Zoological Nomenclature, 71, 119-131.

Boulard, M. & Puissant, S. (2016) Description du male de la Cigale-marteu, Cicadmalleus micheli Boulard & Puissant, 2013, et
position systématique de ’espéce (Hemiptera, Cicadoidea, Cicadidae). Bulletin de la Société entomologique de France,
131, 313-321.

Buckley, T.R. & Simon, C. (2007) Evolutionary radiation of the cicada genus Maoricicada Dugdale (Hemiptera: Cicadoidea)
and the origins of the New Zealand alpine biota. Biological Journal of the Linnean Society, 91, 419-435.
https://doi.org/10.1111/1.1095-8312.2007.00807.x

Buckton, G.B. (1889) Notes on the classification of Cicadidae. Entomologist, 22, 269-270.

Buckton, G.B. (1890) Monograph of the British Cicadidae or Tettigidae. Vol. 1. Macmillan and Co., London, 133 pp.

Campbell, M.A., Van Leuven, J.T., Meister, R.C., Carey, K.M., Simon, C. & McCutcheon, J.P. (2015) Genome expansion via
lineage splitting and genome reduction in the cicada endosymbiont Hodgkinia. Proceedings of the National Academy of
Sciences of the United States of America, 112, 10192—10199.
https://doi.org/10.1073/pnas.1421386112

Chou, I., Lei, Z., Li, X.L. & Yao, W. (1997) The Cicadidae of China (Homoptera: Cicadoidea). Tianze Eldoneio, Hong Kong,
385 pp.

Claridge, M.F. (1985) Acoustic signals in the Homoptera: behavior, taxonomy, and evolution. Annual Review of Entomology,
30,297-317.
https://doi.org/10.1146/annurev.en.30.010185.001501

Cryan, J.R. & Svenson, G.J. (2010) Family-level relationships of the spittlebugs and froghoppers (Hemiptera: Cicadomorpha:
Cercopoidea). Systematic Entomology, 35,393—415.
https://doi.org/10.1111/j.1365-3113.2009.00520.x

Cryan, J.R. & Urban, J.M. (2012) Higher-level phylogeny of the insect order Hemiptera: is Auchenorrhyncha really
paraphyletic? Systematic Entomology, 37, 7-21.
https://doi.org/10.1111/j.1365-3113.2011.00611.x

Delorme, Q. (2016) Vastarena, a new genus for the New Caledonian cicada Abroma pumila Distant (Insecta: Hemiptera,
Cicadoidea, Cicadidae). Zootaxa, 4162 (1), 197-200.
https://doi.org/10.11646/zootaxa.4162.1.13

Delorme, Q. (2017) Description of four new genera and five new species of cicadas from New Caledonia (Insecta: Hemiptera,
Cicadoidea, Cicadidae). Zootaxa, 4243 (1), 97-124.
https://doi.org/10.11646/zootaxa.4243.1.4

Delorme, Q., Mille, C. & Jourdain, H. (2016) A review of the genus Kanakia Distant, 1892 (Insecta: Hemiptera, Cicadoidea,
Cicadidae) from New Caledonia. Zootaxa, 4092 (3), 301-338.
https://doi.org/10.11646/zootaxa.4092.3.1

Distant, W.L. (1889) 4 monograph of Oriental Cicadidae. Indian Museum, Calcutta, 157 pp.

Distant, W.L. (1904) Rhynchotal notes.—XXVI. Annals and Magazine of Natural History, 14, 293-303.
https://doi.org/10.1080/03745480409443011

Distant, W.L. (1905a) Rhynchotal notes.—XXX. Annals and Magaczine of Natural History, 15,304-319.
https://doi.org/10.1080/03745480509443047

Distant, W.L. (1905b) Rhynchotal notes.—XXXI. Annals and Magazine of Natural History, 15, 379-87.
https://doi.org/10.1080/03745480509443064

Distant, W.L. (1905¢) Rhynchotal notes.—XXXII. Annals and Magazine of Natural History, 15, 478-86.
https://doi.org/10.1080/03745480509442837

Distant, W.L. (1905d) Rhynchotal notes.—XXXIII. Annals and Magazine of Natural History, 16, 22-35.

PHYLOGENETIC SYSTEMATICS OF CICADIDAE Zootaxa 4424 (1) © 2018 Magnolia Press - 59



https://doi.org/10.1080/03745480509443650

Distant, W.L. (1905e) Rhynchotal notes.—XXXV. Annals and Magazine of Natural History, 16, 265-80.
https://doi.org/10.1080/03745480509442862

Distant, W.L. (1906) 4 Synonymic Catalogue of Homoptera. Part 1. Cicadidae. British Museum, London, 207 pp.

Dmitriev, D.A. (2017) Unavailability of the genus group name Mezammira (Hemiptera: Cicadidae). Acta Entomological
Slovenica, 25, 159—-164.

Duffels, J.P. (1993) The systematic position of Moana expansa (Homoptera: Cicadidae), with reference to sound organs and the
higher classification of the superfamily Cicadoidea. Journal of Natural History, 27, 1223—1237.
https://doi.org/10.1080/00222939300770731

Duffels, J.P. (2010) The genus Nelcyndana Stél (Hemiptera, Cicadidae, Taphurini) with description of three new species from
Borneo. ZooKeys, 61, 11-31.
https://doi.org/10.3897/zookeys.61.487

Duffels, J.P. (2011) New genera and species of the tribe Taphurini (Hemiptera, Cicadidae) from Sundaland. Deutsche
entomologische Zeitschrift, 58, 77—104.
https://doi.org/10.1002/mmnd.201100006

Duffels, J.P. & van der Laan, P.A. (1985) Catalogue of the Cicadoidea (Homoptera, Auchenorrhyncha) 1956—1980. Series
Entomologica. Vol. 34. Junk, Dordrecht, 414 pp.

Duffels, J.P. & Turner, H. (2002) Cladistic analysis and biogeography of the cicadas of the Indo-Pacific subtribe
Cosmopsaltriina (Hemiptera: Cicadoidea: Cicadidae). Systematic Entomology, 27, 235-261.
https://doi.org/10.1046/j.1365-3113.2002.00177.x

Felsenstein, J. (2004) Inferring Phylogenies. Sinauer Associates, Sunderland, 664 pp.

Folmer, O., Black, M., Hoeh, W., Lutz, R. & Vrijenhoek, R. (1994) DNA primers for amplification of mitochondrial
cytochrome ¢ oxidase subunit I from diverse metazoan invertebrates. Molecular Marine Biology and Biotechnology, 3,
294-297.

Giribet, G., Carranza, S., Baguiia, J., Riutort, M. & Ribera, C. (1996) First molecular evidence for the existence of a Tardigrada
+ Arthropoda clade. Molecular Biology and Evolution, 13, 76—84.
https://doi.org/10.1093/0xfordjournals.molbev.a025573

Goemans, G. (2016) The classification and phylogeny of the neotropical cicada tribe Zammarini (Hemiptera, Cicadidae) and a
revision of its type genus Zammara Amyot & Audinet Serville, 1843 and its sister genus Zammaralna Boulard & Sueur,
1996. Ph.D. dissertation, University of Connecticut, Storrs, 206 pp. Available from: http://digitalcommons.uconn.edu/
dissertations/1033 (accessed 27 May 2017)

Goemans, G., Wade, E.J. & Simon, C. (2018) Molecular phylogenetics of the neotropical cicada tribe Zammarini (Hemiptera:
Cicadidae). [in preparation]

Gogala, M., Puissant, S. & Trilar, T. (2017) Revision and resurrection of the genus name Mezammira Fieber, 1876 (Hemiptera:
Cicadidae) with special focus on its species from Greece and the description of two new species. Acta Entomological
Slovenica, 25, 5-64.

Handlirsch, A. (1925) Ordung: Homoptera (Latr.) Westw. (Homopteren). /n Schroder, C.W.M. (Ed.), Systematische Ubersicht
(Schluss.). Schroder s Handbuch der Entomologie, Series 3 (17-18), pp. 1102—-1126.

Hasan, J., Crawford, R.J. & Ivanova, E.P. (2013) Antibacterial surfaces: the quest for a new generation of biomaterials. Trends
in Biotechnology, 31, 295-304.
https://doi.org/10.1016/j.tibtech.2013.01.017

Hayashi, M. (1984) A review of the Japanese Cicadidae. Cicada (Transactions of the Japanese Cicada Club), 5, 25-51.

Hertach, T., Puissant, S., Gogala, M., Trilar, T., Hagmann, R., Baur, H., Kunz, G., Wade, E.J., Loader, S.P., Simon, C. & Nagel,
P. (2016) Complex within a complex: Integrative taxonomy reveals hidden diversity in Cicadetta brevipennis (Hemiptera:
Cicadidae) and unexpected relationships with a song divergent relative. PLoS One, 11, e0165562.
https://doi.org/10.1371/journal.pone.0165562

Hill, K.B.R., Marshall, D.C., Moulds, M.S. & Simon, C. (2015) Molecular phylogenetics, diversification, and systematics of
Tibicen Latreille, 1825 and allied cicadas of the tribe Cryptotympanini, with three new genera and emphasis on species
from the USA and Canada (Hemiptera: Auchenorrhyncha: Cicadidae). Zooraxa, 3985 (2), 219-251.
https://doi.org/10.11646/zootaxa.3985.2.3

ICZN (1999) International Code of Zoological Nomenclature. 4" Edition. The International Trust for Zoological
Nomenclature, London, 306 pp.

Ito, Y. & Nagamine, M. (1981) Why a cicada, Mogannia minuta Matsumura, became a pest of sugarcane: an hypothesis based
on the theory of ‘escape’. Ecological Entomology, 6,273-283.
https://doi.org/10.1111/j.1365-2311.1981.tb00614.x

Jong, M.R.de. (1985) Taxonomy and biogeography of oriental Prasiini 1: The genus Prasia Stal, 1853 (Homoptera:
Tibicinidae). Tijdschrift voor entomologie, 128, 165—191.

Kato, M. (1954) On the classification of Cicadoidea (Homoptera: Auchenorrhyncha). Kontyii, 21, 97—100.

Lanfear, R., Calcott, B., Ho, S.Y.W. & Guindon, S. (2012) PartitionFinder: combined selection of partitioning schemes and
substitution models for phylogenetic analyses. Molecular Biology and Evolution, 29, 1695-1701.
https://doi.org/10.1093/molbev/mss020

60 - Zootaxa 4424 (1) © 2018 Magnolia Press MARSHALL ET AL.



Lee, Y.J. (2008) A checklist of Cicadidae (Insecta: Hemiptera) from Vietnam, with some taxonomic remarks. Zootaxa, 1787, 1—
217.

Lee, YJ. (2010) New genus and two new species of Oncotympanina stat. nov. (Hemiptera: Cicadidae: Cicadini) and the
erection of Sonatini new tribe. Journal of Asia-Pacific Entomology, 14, 167-171.
https://doi.org/10.1016/j.aspen.2010.12.001

Lee, Y.J. (2012a) Descriptions of two new genera and species of Cicadidae (Hemiptera) from India with some notes on tribal
classification. Deutsche Entomologische Zeitschrift, 59, 225-231.

Lee, Y.J. (2014) Cicadas (Hemiptera: Cicadidae) of Laos, with the description of four new genera and two new species. Annales
de la Société entomologique de France, 50, 59-81.
https://doi.org/10.1080/00379271.2014.934038

Lee, Y.J. & Emery, D. (2013) New genera and species of Leptopsaltriini (Hemiptera: Cicadidae: Cicadinae) from India and
Tibet, with the descriptions of five new subtribes. Zoosystema, 35, 525-535.
https://doi.org/10.5252/22013n4a6

Lee, Y.J. & Emery, D. (2014) Description of a new genus and species of the tribe Dundubiini (Hemiptera: Cicadidae:
Cicadinae) from India, with taxonomic notes on Dundubiini including the description of two new subtribes. Zoosystema,
36, 73-80.
https://doi.org/10.5252/z2014n1a5

Lee, Y.J. & Hayashi, M. (2003a) Taxonomic review of Cicadidae (Hemiptera, Auchenorrhyncha) from Taiwan, Part 1.
Platypleurini, Tibicenini, Polyneurini, and Dundubiini (Dundubiina). /nsecta Koreana, 20, 149—185.

Lee, Y.J. & Hayashi, M. (2003b) Taxonomic review of Cicadidae (Hemiptera, Auchenorrhyncha) from Taiwan, Part 2.
Dundubiini (A Part of Cicadina) with two new species. Insecta Koreana, 20, 359-392.

Lee, Y.J. & Hayashi, M. (2004) Taxonomic review of Cicadidae (Hemiptera: Auchenorrhyncha) from Taiwan, Part 3.
Dundubiini (Two other genera of Cicadina), Moganiini, and Huechysini with a new genus and two new species. Journal of
Asia-Pacific Entomology, 7, 45-72.
https://doi.org/10.1016/S1226-8615(08)60200-9

Lee, Y.J. & Hill, K.B.R. (2010) Systematic revision of the genus Psithyristria Stdl (Hemiptera: Cicadidae) with seven new
species and a molecular phylogeny of the genus and higher taxa. Systematic Entomology, 35, 277-305.
https://doi.org/10.1111/j.1365-3113.2009.00509.x

Lee, Y.J., Marshall, D.C., Mohagan, A. & Hill, K.B.R. (2016) Cicadas (Hemiptera: Cicadidae) from Camiguin of Mindanao
Province and Dinagat Island in the Philippines, with a new genus and three new species. Zootaxa, 4097 (2), 187-202.
https://doi.org/10.11646/zootaxa.4097.2.2

Lin, N., Berton, P., Moraes, C., Rogers, R.D. & Tufenkji, N. (2018) Nanodarts, nanoblades, and nanospikes: Mechano-
bactericidal nanostructures and where to find them. Advances in Colloid and Interface Science, 252, 55—68.
https://doi.org/10.1016/j.¢is.2017.12.007

Logan, D.P. & Alspatch, P.A. (2007) Negative association between chorus cicada, Amphipsalta zelandica, and armillaria root
disease in kiwifruit. New Zealand Plant Protection, 60, 235-240.

Lukasik, P., Nazario, K., Van Leuven, J.T., Campbell, M.A., Meyer, M., Michalik, A., Pessacq, P., Simon, C., Veloso, C. &
McCutcheon, J.P. (2017) Multiple origins of interdependent endosymbiotic complexes in a genus of cicadas. Proceedings
of the National Academy of Sciences of the United States of America, 115 (2), 226-235. [E226-E235]
https://doi.org/10.1073/pnas. 1712321115

Maddison, W.P. & Maddison, D.R. (2015) Mesquite: a modular system for evolutionary analysis. Version 3.04. http://
mesquiteproject.org (accessed 7 March 2015)

Marshall, D.C. (2015) Comments on 7Tibicina Amyot, 1847 and Lyristes Horvath, 1926 (Insecta, Hemiptera, Homoptera):
proposed conservation by the suppression of 7ibicen Berthold, 1827 [?Latreille, 1825], and concerning the type species of
Cicada Linnaeus, 1758. Bulletin of Zoological Nomenclature, 72,217-219.

Marshall, D.C. & Hill, K.B.R. (2014) Comments on Tibicina Amyot, 1847 and Lyristes Horvath, 1926 (Insecta, Hemiptera,
Homoptera): proposed conservation by the suppression of Tibicen Berthold, 1827 [?Latreille, 1825], and concerning the
type species of Cicada Linnaeus, 1758. Bulletin of Zoological Nomenclature, 71, 103-107.

Marshall, D.C., Hill, K.B.R., Cooley, J.R. & Simon, C. (2011) Hybridization, mitochondrial DNA taxonomy, and prediction of
the early stages of reproductive isolation: Lessons from New Zealand cicadas of the genus Kikihia. Systematic Biology, 60,
482-502.
https://doi.org/10.1093/sysbio/syr017

Marshall, D.C., Hill, K.B.R., Marske, K.A., Chambers, C., Buckley, T.R. & Simon, C. (2012) Limited, episodic diversification
and contrasting phylogeography in a New Zealand cicada radiation. BMC Evolutionary Biology, 12, 177.
https://doi.org/10.1186/1471-2148-12-177

Marshall, D.C., Hill, K.B.R., Moulds, M.S., Vanderpool, D., Cooley, J.R., Mohagan, A.B. & Simon, C. (2016) Inflation of
molecular clock rates and dates: Molecular phylogenetics, biogeography, and diversification of a global cicada radiation
from Australasia (Hemiptera: Cicadidae: Cicadettini). Systematic Biology, 65, 16-34.
https://doi.org/10.1093/sysbio/syv069

Marshall, D.C., Moulds, M.S., Boulard, M., Sanborn, A., Ewart, A., Wei, C., Price, B., Marathe, K., Popple, L.W., Price, B.W.
& Simon, C. (2018) PLATYPLEURINI Schmidt, 1918: Proposed precedence over HAMZARIA Distant, 1905 to conserve

PHYLOGENETIC SYSTEMATICS OF CICADIDAE Zootaxa 4424 (1) © 2018 Magnolia Press - 61



nomenclatural stability in the CICADIDAE (Insecta: Hemiptera: Auchenorrhyncha: Cicadoidea). Bulletin of Zoological
Nomenclature. [in review]

Marshall, D.C., Slon, K., Cooley, J.R., Hill, K.B.R. & Simon, C. (2008) Steady Plio-Pleistocene diversification and a 2-million-
year sympatry threshold in a New Zealand cicada radiation. Molecular Phylogenetic and Evolution, 48, 1054—1066.
https://doi.org/10.1016/j.ympev.2008.05.007

McCutcheon, J.P., McDonald, B.R. & Moran, N.A. (2009) Origin of an alternative genetic code in the extremely small and
GC-rich genome of a bacterial symbiont. PLoS Genetics, 5, €1000565.
https://doi.org/10.1371/journal.pgen.1000565

Mehdipour, M., Zamanian, H., Farazmand, H. & Hosseini-Gharalari, A. (2016) Disruption of reproductive behavior of
grapevine cicada, Cicadatra alhageos, by acoustic signals playback. Entomologia Experimentalis et Applicata, 158, 210—
216.
https://doi.org/10.1111/eea.12394

Metcalf, Z.P. (1963) General catalogue of the Homoptera. Fascicle VIII. Cicadoidea. Part 1. Cicadidae. Section I. Tibiceninae.
Paper No. 1502. North Carolina State College, Raleigh, 585 pp.

Moulds, M.S. (1990) Australian cicadas. New South Wales University Press, Kensington, 217 pp.

Moulds, M.S. (2003) An appraisal of the cicadas of the genus Abricta Stal and allied genera (Hemiptera: Auchenorrhyncha:
Cicadidae). Records of the Australian Museum, 55, 245-304.
https://doi.org/10.3853/j.0067-1975.55.2003.1386

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

Moulds, M.S. (2008) Talcopsaltriini, a new tribe for a new genus and species of Australian cicada (Hemiptera: Cicadoidea:
Cicadidae). Records of the Australian Museum, 60, 207-214.
https://doi.org/10.3853/1.0067-1975.60.2008.1496

Moulds, M.S. (2012) A review of the genera of Australian cicadas (Hemiptera: Cicadoidea). Zootaxa, 3287, 1-262.

Myers, J.G. (1929) Insect singers: a natural history of the cicadas. George Routledge and Sons, London, 304 pp.

Owen, C.L., Marshall, D.C., Hill, K.B.R. & Simon, C. (2015) The phylogenetic utility of acetyltransferase (ARD1) and
glutaminyl tRNA synthetase (QtRNA) for reconstructing Cenozoic relationships as exemplified by the large Australian
cicada Pauropsalta generic complex. Molecular Phylogenetics and Evolution, 83, 258-277.
https://doi.org/10.1016/j.ympev.2014.07.008

Owen, C.L., Marshall, D.C., Hill, K.B.R. & Simon, C. (2017) How the aridification of Australia structured the biogeography
and influenced the diversification of a large lineage of Australian cicadas. Systematic Biology, 66, 569-589.
https://doi.org/10.1093/sysbio/syw078

Pham, H.T. & Yang, J-T. (2012) First record of the cicada genus Karenia Distant, 1888 (Hemiptera: Cicadidae) from Vietnam,
with description of a new species. Zootaxa, 3153, 32-38.

Popple, L.W. (2013) A revision of the Pauropsalta annulata Goding & Froggatt species group (Hemiptera: Cicadidae) based
on morphology, calling songs and ecology, with investigations into calling song structure, molecular phylogenetic
relationships and a case of hybridisation between two subspecies. Zootaxa, 3730 (1), 1-102.
https://doi.org/10.11646/zootaxa.3730.1.1

Popple, L.W. & Emery, D.L. (2010) A new cicada genus and a redescription of Pauropsalta subolivacea Ashton (Hemiptera:
Cicadidae) from eastern Australia. Australian Entomologist, 30, 107—-114.

Price, B.W. (2010) Historical biogeography of the tribe Platypleurini Schmidt, 1918 (Hemiptera: Cicadidae) with a focus on
southern Africa. Ph.D. dissertation, Rhodes University, Grahamstown, 133 pp.

Price B.W., Marshall, D., Barker, N.P., Simon, C. & Villet, M.H. (2018) Out of Africa: a molecular phylogeny of the tribe
Platypleurini Schmidt, 1918 (Hemiptera: Cicadidae), with a focus on the genus Platypleura (Amyot & Seville, 1843) in
Africa. [in preparation]

Puissant, S., Boulard, M., Lee, Y.J., Hayashi, M. & Sueur, J. (2015) Comments on 7ibicina Amyot, 1847 and Lyristes Horvath,
1926 (Insecta, Hemiptera, Homoptera): proposed conservation by the suppression of Tibicen Berthold, 1827 [?Latreille,
1825], and concerning the type species of Cicada Linnaeus, 1758. Bulletin of Zoological Nomenclature, 72, 219-220.

Python Software Foundation (2010) Python version 2.7. Available from: http://www.python.org/psf (accessed 1 March 2013)

Rambaut, A. & Drummond, A.J. (2007) Tracer v1.5. Available from http://evolve.zoo.ox.ac.uk (accessed 12 December 2013)

Ronquist, F., Teslenko, M., van der Mark, P., Ayres, D.L., Darling, A., Hohna, S., Larget, B., Liu, L., Suchard, M.A. &
Huelsenbeck, J.P. (2012) MrBayes 3.2: efficient Bayesian phylogenetic inference and model choice across a large model
space. Systematic Biology, 61, 539-542.
https://doi.org/10.1093/sysbio/sys029

Ruschel, T.P. (2015) Revisdo taxonémica de Dorisiana Metcalf, 1952 (Hemiptera, Auchenorrhyncha, Cicadidae, Cicadinae,
Fidicinini). M.Sc. dissertation, Pontificia Universidade Catdlica do Rio Grande do Sul, Porto Alegre, 159 pp. Available
from: http://hdl.handle.net/10923/7325 (accessed 22 July 2015).

Sanborn, A.F. (2013). Catalogue of the Cicadoidea (Hemiptera: Auchenorrhyncha). Academic Press, San Diego, 1001 pp.
Printed with publication date 2014 but published on 14 November 2013, according to Elsevier website. Available from:
https://www.elsevier.com/books/catalogue-of-the-cicadoidea-hemiptera-auchenorrhyncha/sanborn/978-0-12-416647-9

62 - Zootaxa 4424 (1) © 2018 Magnolia Press MARSHALL ET AL.



(accessed 25 September 2017)

Sanborn, A.F. (2014a) A new genus and new tribe of cicada from South America (Hemiptera: Cicadoidea: Cicadidae) with a
note on the taxonomic position of 4homana Distant, 1905. Proceedings of the Entomological Society of Washington, 116,
339-348.
https://doi.org/10.4289/0013-8797.116.3.339

Sanborn, A.F. (2014b) Comments on Tibicina Amyot, 1847 and Lyristes Horvath, 1926 (Insecta, Hemiptera, Homoptera):
proposed conservation by the suppression of 7ibicen Berthold, 1827 [?Latreille, 1825], and concerning the type species of
Cicada Linnaeus, 1758. Bulletin of Zoological Nomenclature, 71, 108—118.

Sanborn, A.F. (2017) Generic redescription, seven new species and a key to the Taphura Stal, 1862 (Hemiptera: Cicadidae:
Cicadettinae: Taphurini). Zootaxa, 4324 (3), 451-481.
https://doi.org/10.11646/zootaxa.4324.3.3

Sanborn, A.F. (2018) The cicada genus Procollina Metcalf, 1952 (Hemiptera: Cicadidae): redescription including fourteen new
species, with a key to the species of the subtribe Dazina Kato, 1932 rev. stat., the description of the Aragualnini n. tribe,
and one new combination. Zootaxa, 4389 (1), 1-65.
https://doi.org/10.11646/zootaxa.4389.1.1

Sanborn, A.F. & Heath, M.S. (2017) Replacement name for the cicada genus Torresia Sanborn and Heath, 2014 (Hemiptera:
Cicadidae: Tibicininae: Tettigadini) and two new combinations. Zootaxa, 4286, 115.
https://doi.org/10.11646/zootaxa.4286.1.6

Sanborn, A.F., Heath, J.E., Heath, M.S. & Phillips, P.K. (2017) Thermal adaptation in North American cicadas (Hemiptera:
Cicadidae). Journal of Thermal Biology, 69, v—xviii.
https://doi.org/10.1016/j.jtherbio.2017.07.011

Sanborn, A.F., Phillips, PK. & Sites, R.W. (2007) Biodiversity, biogeography, and bibliography of the cicadas of Thailand
(Hemiptera: Cicadoidea: Cicadidae). Zootaxa, 1413, 1-46.

Sanborn, A.F., Phillips, PX. & Villet, M.H. (2016) Song analysis of South African pygmy bladder cicadas (Hemiptera:
Cicadidae: Cicadettinae: Tettigomyiini). Annals of the Entomological Society of America, 109, 526-533.
https://doi.org/10.1093/aesa/saw024

Sanborn, A.F., Villet, M.H. & Phillips, P.K. (2003) Hot-blooded singers: endothermy facilitates crepuscular signaling in
African platypleurine cicadas (Hemiptera: Cicadidae: Platypleura spp.). Naturwissenschaften, 90, 305-308.
https://doi.org/10.1007/s00114-003-0428-1

Simon, C., Frati, F., Beckenbach, A., Crespi, B., Liu, H. & Flook, P. (1994) Evolution, weighting, and phylogenetic utility of
mitochondrial gene sequences and a compilation of conserved polymerase chain reaction primers. Annals of the
Entomological Society of America, 87, 651-701.
https://doi.org/10.1093/aesa/87.6.651

Song, H., Buhay, J.E., Whiting, M.F. & Crandall, K.A. (2008) Many species in one: DNA barcoding overestimates the number
of species when nuclear mitochondrial pseudogenes are coamplified. Proceedings of the National Academy of Sciences,
105, 13486-13491.
https://doi.org/10.1073/pnas.0803076105

Sota, T., Yamamoto, S., Cooley, J.R., Hill, K.B.R., Simon, C. & Yoshimura, J. (2013) Independent divergence of 13- and 17-yr
life cycles among three periodical cicada lineages. Proceedings of the National Academy of Sciences of the United States
of America, 110, 6919—-6924.
https://doi.org/10.1073/pnas.1220060110

Stamatakis, A. (2006) Phylogenetic models of rate heterogeneity: a high performance computing perspective. /n IPDPS 2006
(Ed.), Proceedings 20th IEEE International Parallel & Distributed Processing Symposium, Rhodos Island, Greece. IEEE,
San Diego, 8 pp.
https://doi.org/10.1109/IPDPS.2006.1639535

Sueur, J., Vanderpool, D., Simon, C., Ouvrard, D. & Bourgoin, T. (2007) Molecular phylogeny of the genus Tibicina
(Hemiptera, Cicadidae): rapid radiation and acoustic behaviour. Biological Journal of the Linnean Society, 91, 611-626.
https://doi.org/10.1111/1.1095-8312.2007.00823.x

Swofford, D.L. (1998) PAUP*. Phylogenetic Analysis Using Parsimony (* and Other Methods). Version 4. Sinauer Associates,
Sunderland.

Van Leuven, J.T., Meister, R.C., Simon, C. & McCutcheon, J.P. (2014) Sympatric speciation in a bacterial endosymbiont results
in two genomes with the functionality of one. Cell, 158, 1270-1280.
https://doi.org/10.1016/j.cell.2014.07.047

Villet, M. (1993) The cicada genus Bavea Distant 1905 (Homoptera Tibicinidae): redescription, distribution and phylogenetic
affinities. Tropical Zoology, 6, 435—440.
https://doi.org/10.1080/03946975.1993.10539232

Villet, M.H. (1994) The cicada genus Stagea n. gen. (Homoptera Tibicinidae): systematics. Tropical Zoology, 7, 293-297.
https://doi.org/10.1080/03946975.1994.10539259

Villet, M.H. (1997) The cicada genus Stagira Stal 1861 (Homoptera: Tibicinidae): systematic revision. Tropical Zoology, 10,
347-392.
https://doi.org/10.1080/03946975.1997.10539347

PHYLOGENETIC SYSTEMATICS OF CICADIDAE Zootaxa 4424 (1) © 2018 Magnolia Press - 63



Villet, M.H. (1999) The cicada genus Nyara n. gen. (Homoptera Cicadidae): systematics, behaviour and conservation status.
Tropical Zoology, 12, 157-163.
https://doi.org/10.1080/03946975.1999.10539385

Wang, X., He, Z. & Wei, C. (2017) A new species of Cicadatra Kolenati, 1857 from China, with primary phylogenetic analyses
of the tribe Cicadatrini (Hemiptera: Cicadidae). Zootaxa, 4242, 174—184.
https://doi.org/10.11646/zootaxa.4242.1.9

Wei, C., Tang, G., He, H. & Zhang, Y. (2009) Review of the cicada genus Karenia (Hemiptera: Cicadidae), with a description of
one new species trapped by clapping hands and its entomogenous fungus. Systematics and Biodiversity, 7, 337-343.
https://doi.org/10.1017/S147720000999003X

Williams, K.S. & Simon, C. (1995) The ecology, behavior, and evolution of periodical cicadas. Annual Review of Entomology,
40, 269-295.
https://doi.org/10.1146/annurev.en.40.010195.001413

Xie, G., Zhang, G., Lin, F., Zhang, J., Liu, Z. & Mu, S. (2008) The fabrication of subwavelength anti-reflective nanostructures
using a bio-template. Nanotechnology 19 (095605), 1-5.
https://doi.org/10.1088/0957-4484/19/9/095605

Zada, 1., Zhang, W., Li, Y., Sun, P., Cai, N., Gu, J., Liu, Q., Su, H. & Zhang, D. (2016) Angle dependent antireflection property
of TiO2 inspired by cicada wings. Applied Physics Letters, 109, 153701.
https://doi.org/10.1063/1.4962903

Zhang, G.,, Xhang, J., Xie, G, Liu, Z. & Shao, H. (2006) Cicada wings: a stamp from nature for nanoimprint lithography. Small,
2, 1440-1443.
https://doi.org/10.1002/sml11.200600255

Zwickl, D.J. (2006) Genetic algorithm approaches for the phylogenetic analysis of large biological sequence datasets under
the maximum likelihood criterion. Ph.D. dissertation. The University of Texas, Austin, 115 pp.

64 - Zootaxa 4424 (1) © 2018 Magnolia Press MARSHALL ET AL.



	Contents
	ABSTRACT
	INTRODUCTION
	MATERIALS AND METHODS
	Genetic sequencing, alignment, and model selection
	Phylogenetic estimation
	Accommodating base composition bias and potential heterotachy
	Taxonomic analysis
	RESULTS
	SUMMARY OF SUBFAMILIES, TRIBES AND GENERA
	SUBFAMILY CICADETTINAE BUCKTON, 1890
	Tribe Aragualnini Sanborn, 2018
	Tribe Carinetini Distant, 1905
	Tribe Chlorocystini Distant, 1905
	Tribe Cicadatrini Distant, 1905
	Tribe Cicadettini Buckton, 1890
	Tribe Hemidictyini Distant, 1905
	Tribe Katoini Moulds & Marshall, n. tribe
	Tribe Lamotialnini Boulard, 1976
	Tribe Nelcyndanini Moulds & Marshall, n. tribe
	Tribe Pagiphorini Moulds & Marshall, n. tribe
	Tribe Parnisini Distant, 1905
	Tribe Pictilini Moulds & Hill, n. tribe
	Tribe Prasiini Matsumura, 1917
	Tribe Taphurini Distant, 1905
	SUBFAMILY CICADINAE LATREILLE, 1802
	Tribe Arenopsaltriini Moulds, n. tribe
	Tribe Burbungini Moulds, 2005
	Tribe Cicadini Latreille, 1802
	Tribe Cicadmalleuini Boulard & Puissant, 2013
	Tribe Cosmopsaltriini Kato, 1932
	Tribe Cryptotympanini Handlirsch, 1925
	Tribe Cyclochilini Distant, 1904
	Tribe Distantadini Orian, 1963
	Tribe Dundubiini Distant, 1905
	Tribe Durangonini Moulds & Marshall, n. tribe
	Tribe Fidicinini Distant, 1905
	Tribe Gaeanini Distant, 1905
	Tribe Jassopsaltriini Moulds, 2005
	Tribe Lahugadini Distant, 1905
	Tribe Leptopsaltriini Moulton, 1923
	Tribe Macrotristriini Moulds, n. tribe
	Tribe Oncotympanini Ishihara, 1961
	Tribe Orapini Boulard, 1985
	Tribe Platypleurini Schmidt, 1918
	Tribe Plautillini Distant, 1905
	Tribe Polyneurini Amyot & Audinet-Serville, 1843
	Tribe Psaltodini Moulds, n. tribe
	Tribe Psithyristriini Distant, 1905
	Tribe Sinosenini Boulard, 1975
	Tribe Sonatini Lee, 2010
	Tribe Talcopsaltriini Moulds, 2008
	Tribe Tamasini Moulds, 2005
	Tribe Thophini Distant, 1904
	Tribe Tosenini Amyot & Audinet-Serville, 1843
	Tribe Zammarini Distant, 1905
	SUBFAMILY TETTIGOMYIINAE DISTANT, 1905, N. STAT.
	Tribe Lacetasini Moulds & Marshall, n. tribe
	Tribe Malagasiini Moulds & Marshall, n. tribe
	Tribe Tettigomyiini Distant, 1905
	Tribe Ydiellini Boulard, 1973
	SUBFAMILY TIBICININAE DISTANT, 1905
	Tribe Chilecicadini Sanborn, 2014
	Tribe Platypediini Kato, 1932
	Tribe Selymbriini Moulds & Marshall, n. tribe
	Tribe Tettigadini Distant, 1905
	Tribe Tibicinini Distant, 1905
	DISCUSSION
	Evolution of morphology associated with sound production
	Taxonomy
	FUTURE DIRECTIONS
	ACKNOWLEDGMENTS
	REFERENCES


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

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


