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Abstract: We describe and illustrate the biogeography of the cicadas inhabiting
continental North Americanorth of Mexico. Species distributions were determined
through our collecting efforts as well as label data from more than 110 institutional
collections.The status of subspecies is discussed with respect to their distribédsows.

have shown over limited geographic asethe distribution of individual species is related

to the habitat in which they are found/e discuss the biogeography of the genera with
respect to their phylogenetic relationshi@alifornia is the state with the greatest alpha
diversity (89 species46.6% of taxa) and unique species (35 species, 18.3% of taxa).
Texas, Arizona, Colorado and Utah are the states with the next greatest alpha diversity with
Texas, Arizona and Utah being next for unique species diveké#tyne, New Hampshire

and Rhode Isind are the states with the least amount of cicada divemitgrsity is
greatest in states and areas where there is a diversity of plant communities and habitats
within these communitiedvlountainous terrain also coincides with increases in diversity.
Several regions of the focus area require additional collection efforts to fill in the
distributions of several species.
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1. Introduct ion

Cicadas are large, generally conspicuous insects in their environmdémtscalling songs of
the males are thought of as a sign of summer and cicadas are part of the popular culture in multiple
regions of the worldEven though the presence of cicadagenerally easy to ascertain and they are
popular with amateur entomologists, there is still much to be determined with respect to the diversity
and distributions of cicada species in the woAdr example, over the past decade we and our
colleagues hae expanded our knowledge of the ranges of cicada species throughout the New World
while simultaneously increasing our understanding of the known cicada diversity in individual
countries by as much as 500% 25] including the first records of cicadas ih &alvador [1].The
uncertainty in the composition of the New World cicada fauna included, until recently, North America
north of Mexico where 17 species were removed from the fauna in the first comprehensive study of
the region [26].

The diversity of tle cicadas of North Americaorth of Mexico recently has been determined [26].

The biogeography of individual species has been investigated as part of studies on the biology of
specific taxa [19,23,24,232] but a complete review of the biogeography of Hwth American
cicadas has not been produc&te distributions of cicadas for a limited number of states have been
published but more recent analyses have adding to the often dated and incomplete cicada diversit
within those states [21,880].

This stug is the summary of our field research and the data obtained from the labels of cicada
specimens stored in more than 110 institutional collectigvs.illustrate the distribution of each
species currently known to inhabit North Americerth of Mexico.We attempt to associate the
distributions with phytogeographic regions if possible and host plants if the data exist since cicadas are
often limited in their distribution by the phytogeographic region they inhabit [18,21;31,29,5157].

We have also elated subspecies to species rank in part based on geographic separations [27,29,30].
These data will provide an historical perspective on the distribution of cicadas from the region so
changes due to human activity can be monitored and species that migimisizkered for conservation
efforts can be identified.

2. Results and Discussion

The cicada fauna of North Americaorth of Mexico currently consists of 170 species and
21 subspecies [26]The taxa are distributed among 16 genera, eight tribesthaeed subfamilies
within the family CicadidaeThe taxonomy and a list of the species currently known to inhabit North
Americg north of Mexico are summarized in TableThe table also contains a summary of the states
and/or provinces for which we havecoeds for each species as illustrated in the figurbs. genera
are discussed following the higher taxonomy listed in Table 1.
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Table 1.Diversity and distribution of the cicadas of North Americarth of Mexico.All species are members of the family Cicadidaite
and provincial abbreviations follow the postal code system for the USA and Canada.

Subfamily Tribe Genus Species Distribution

Cicadinae | Cryptotympanini Cacama | C. californicaDavis CA, NV
C. collinaplagaSanborn & Heath TX
C. crepitangVan Duzee) CA
C. mooreiSanborn & Heath AZ, NV
C. valvata(Uhler) AZ, CA, CO, KS, NV, NM, OK, TX, UT
C.variegataDavis TX

Diceroprocta | D. apachgDavis) AZ, CA, CO, NV, UT

D. arizona(Davis) AZ
D. aurantiacaDavis NM, TX
D. averyiDavis TX
D. aztecaKirkaldy) KS, OK, TX
D. bequaerti{Davis) AL, AR, LA, MS, OK, TX
D. bibbyiDavis TX
D. biconica(Walker) FL
D. canescenBavis TX
D. cinctifera cinctifergUhler) NM, TX
D. cinctifera limpiaDavis TX
D. cinctifera viridicostaDavis TX
D. delicata(Osborn) LA, TX
D. eugraphicaDavis) AZ, CO, KS, NM, OK, TX
D. knighti(Davis) AZ
D. lata Davis TX
D. marevagan®avis TX
D. olympusgWalker) AL, FL, GA, MS, NC, SC
D. semicinctgDavis) AZ, NM
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Table 1.Cont.
Subfamily Tribe Genus Species Distribution
Diceroprocta | D. swalei swale{Distant) AZ
D. swalei davisDavis AZ
D. texana(Davis) TX, NM

D. viridifascia(Walker)

AL, FL, GA, LA, MS, NC, SC, VA

D. vitripennis(Say)

AL, AR, IL, IN, KS, KY, LA, MIl, MS, MO, NE, OK, TN,
TX, WI

Tibicen
(eastern
species)

T. auriferus(Say)

AR, KS, MO, NE, NM, OK, TX

T. canicularis(Harris)

AR, CT, DC, IL, IN, IA, KS, ME, MB, MD, MA, MI, MN,
MO, NE, NB, NH, NJ, NY, NC, ND, NS, OH, ON, PA, PE,
QC, RI, SC, SD, TN, VT, VA, WV, WI

T. davisi davis{Smith &
Grossbeck)

AL, DE, DC, FL, GA, LA, MD, MA, MS, NJ, NY, NC, PA,
SC, TN, TX, VA, WV

T. davisi hardenDavis

AR, MS

T. latifasciatugDavis)

MD, NJ, NC, VA

T. linnei(Smith & Grossbeck)

AL, AR, CT, DE, DC, FL, GA, IL, IN, IA, KS, KY, LA, ME,
MD, MA, MI, MN, MS, MO, NE, NJ, NY, NC, OH, ON, PA,
SC, TN, VT, VA, WV, WI

T. lyricen lyricen(Degeer)

AL, AR, CT, DE, DC, FL, GA, IL, IN, IA, KS, KY, LA, MD,
MA, MI, MS, MO, NE, NH, NJ, NY, NC, OH, OK, ON, PA,
RI, SC, TN, TX, VA, WV, WI

T. lyricen engelhardt{Davis)

AL, CT, DE, DC, FL, GA, IN, KY, MD, MA, MS, NJ, NY,
NC, OH, PA, RI, SC, TN, VA, WV
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Table 1.Cont.

Subfamily

Tribe

Genus

Species

Distribution

Tibicen

T. lyricen virescens Davis

FL, GA, NC, SC

T. pruinosus pruinosusay)

AL, AR, CO, FL, GA, IL,IN, IA, KS, KY, LA, MA, MD, M,
MN, MS, MO, NE, NJ, NY, NC, OH, OK, PA, SC, SD, TN,
TX, VA, WV, WI

T. pruinosus fulvuBeamer

KS, OK

T.

robinsonianuPavis

AL, AR, DC, FL, GA, IN, KS, MD, MS, MO, NC, OH, PA,
TN, TX, VA

T. similaris(Smith & AL, FL, GA, LA, MS, NC, SC
Grossbeck)
T. superbugFitch) AR, KS, LA, MO, NM, OK, TX

T. tibicen tibicen(Linnaeus)

AL, AR, CT, DE, DC, FL, GA, IL, IN, IA, KS, KY, LA, MD,
MA, MI, MS, MO, NE, NJ, NY, NC, OH, OK, PA, RI, SC,
SD, TN, TX, VT, VA, WV, WI

—

. tibicen australigDavis)

AL, FL, GA, MS, NC, SC, TN, VA

—

. winnemanndDavis)

AL, AR, DE, DC, GA, IN, KY, LA, MD, MS, NC, OH, OK,
PA, SC, TN, TX, VA, WV

Tibicen(western| T. bifidus(Davis) AZ, CO, KS, NM, OK, TX, UT
species)
T. chiricahuaDavis AZ, NM
T. chisosensiBavis TX
T. duryiDavis AZ, CO, NM, OK, TX, UT
T. inauditusDavis AZ, CO, NM, OK, TX
T. longiperculudDavis AZ
T. parallelusDavis AZ
T. simplexDavis AZ
T. texanudMetcalf NM, OK, TX
T. townsendi{Uhler) AZ, NM, TX

170
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Table 1.Cont.
Subfamily Tribe Genus Species Distribution
Tibicen T. aulete§Germar) AL, AR, CT, DE, DC, FL, GA, IL, IN, IA, KS, KY, LA,
(large MD, MA, MI, MS, MO, NE, NJ, NY, NC, OH, OK, PA, SC,
species) TN, TX, VA, WV, WI
T. cultriformis(Davis) AZ, NM
T. dealbatugDavis) CO, IA, KS, MT, NE, NM, ND, OK, SD, TX, WY
T. dorsatugSay) AR, CO, ID, IL, 1A, KS, MO, MT, NE, NM, OK, SD, TX,
Wy
T. figuratus(Walker) AL, AR, FL, GA, LA, MS, NC, SC, TN, TX, VA
T. pronotalis pronotali®avis IA, MO, NE, ND, OK, SD
T. pronotalis walkerMetcalf AL, AR, FL, GA, IL, IN, IA, KS, KY, LA, MD, MI, MN,
MS, MO, NE, NC, ND, OH, OK, SD, TN, TX, VA, WV, WI,
WY
T. resh(Haldeman) AR, KS, LA, MS, NE, OK, SC, TN, TX
T. resonangWalker) AL, FL, GA, LA, MS, NC, SC, TN, TX, VA
T. tremulusCole CO, KS, NE, OK, TX
Cornuplura | C. nigroalbataDavis AZ
Fidicinini Beameria | B. ansercollisSanborn & Heath uT
B. venosdqUhler) AZ, AR, CO, IA, KS, MO, NE, NM, OKTX, UT
B. wheelerDavis AZ, NM
Pacarina | P. puellaDavis AZ, LA, OK, TX
P. shoemakeri$anborn & Heath AZ, CO, NM, TX
Hyantiini Quesada | Q. gigas(Olivier) TX
Cicadini Neocicada | N. chisogDavis) TX
N. hieroglyphica hieroglyphica AL, AR, DE, FL, GA, IL, IN, KS, KY, LA, MD, MS, MO,
(Say) NJ, NY, NC, OH, OK, SC, TN, TX, VA
N. hieroglyphica johanniéWalker) | AL, FL, GA, NC, SC
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Table 1.Cont.
Subfamily Tribe Genus Species Distribution
Cicadettinae Taphurini Magicicada | M. cassinii(Fisher) GA, IA, IL, IN, KS, KY, MD, MO, NC, NE, NJ, NY, OH,
OK, PA, TN, TX, VA, WI, WV
M. neotredecinMarshall & AR, IA, IL, IN, KY, MO, TN
Cooley
M. septendecirLinnaeus) CT, DC, DE, GA, IA, IL, IN, KS, KY, MA, MD, MI, MO,
NC, NE, NJ, NY, OHPA, RI, SC, TN, VA, WI, WV
M. septendeculélexander & GA, 1A, IL, IN, KS, KY, MO, NC, NJ, NY, OH, PA, TN, VA,
Moore WV
M. tredecassinAlexander & AL, AR, GA, IA, IL, IN, KY, MD, MO, MS, NC, OK, SC,
Moore TN, VA
M. tredecim AL, AR, GA, IL, IN, KY, LA, MD, MO, MS, NC, OK, SC,
(Walsh & Riley) TN, VA
M. tredeculaAlexander & AL, AR, GA, 1A, IL, IN, KY, LA, MO, MS, NC, OK, SC, TN,
Moore VA
Cicadettini Cicadetta | C. calliope calliopgWalker) AL, AR, CO, FL, GA, IL, IN, IA, KS, KY, LA, MD, MS,
MO, NE, NC, OH, OK, SC, SD, TN, TX, VA
C. calliope floridensigDavis) AL, FL, GA
C. camerongDavis) TX
C. kansgDavis) CO, KS, LA, NE, NM, OK, TX
C. texanaDavis) TX
Tibicininae Platypediini Platypedia | P. affinisDavis uT
P. apertaDavis CA
P. areolata(Uhler) BC, CA, ID, MT, NV, OR, UT, WA, WY
P. balli Davis AZ

172
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Table 1.Cont.
Subfamily Tribe Genus Species Distribution
Platypedia | P. barbataDavis CA
P. bernardinoensi®avis AZ, CA, CO, NM
P. falcataDavis AZ, CA, OR, TX, WA
P. intermediavan Duzee CA, NV
P. laticapitataDavis CA
P. mariposaDavis CA
P. middlekauffSimon CA
P. minorUhler CA, OR
P. mohavensis mohavenBavis | AZ, CA, CO, NV, NM, UT
P. mohavensis rufescebswvis | AZ, CA, CO, NV, NM, UT
P. putnami putnam(iUhler) AZ, BC, CA, CO, ID, MT, NE, NV, NM, OR, SD, UT, WA,
WY
P. putnami keddiensi3avis CA
P. putnami lutedavis AZ, CA, CO, ID, MT, NV, NM,OR, SD, UT, WA, WY
P. putnami occidentaliBavis CA
P. rufipesDavis CA
P. scottiDavis CA
P. similisDavis CA, OR
P. sylvesterSimons CA
P. tomentos®avis CA
P. usingeriSimons CA
P. vanduzedbDavis CA
Neoplatypedia] N. ampliata(Van Duzee) CA, OR
N. constrictaDavis AZ, CA, CO, ID, NV, NM OR, UT
Tibicinini Clidophleps | C. beamerDavis CA
C. blaisdelli(Uhler) AZ, CA

173
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Table 1.Cont.
Subfamily Tribe Genus Species Distribution

Clidophleps | C. distantidistanti CA, NV
(Van Duzee)
C. distanti truncata CA
(Van Duzee)
C. rotundifrong(Davis) AZ, CA
C. tenuisDavis CA, NV
C. vagandavis AZ, CA, NV
C. wrighti Davis CA

Okanagana | O. annulataDavis CA, CO
O. arborariaWymore CA
O. arctostaphyla&/an Duzee | CA
O. auroraDavis CA, NV
O. balli Davis IL, IA, KS, MN, NE, ND, SD, Wi
O. bellaDavis AB, AZ, BC, CA, CO, ID, MT, NV, NM, OR, SD, UT, WA, WY
O. canadensigProvancher) AB, BC, CA, CO, ID, ME, MB, MI, MN, MT, NB,NH, NY, NT,

OH, ON, OR, PA, QC, SK, SD, UT, VT, WI
. canescengan Duzee CA, WA
. catalinaDavis CA

. cruentiferaUhler)

CA, ID, NV, OR, UT, WY

. ferrugomaculat®avis

CA, CO, ID, OR, WA

formosaDavis

NV, UT

. fraterculaDavis

AB, BC, CA, CO, ID, MT, NV, OR, WA, WY

. fumipenniavis

AZ, CO, NM, UT

. georgiHeath & Sanborn

AZ

. gibberaDavis

CA, CO, ID, MT, NV, NM, OR, UT, WA

O|0|0|0|O0|O0|O |0 |0 |0

. hesperigUhler)

AZ, CA, CO, KS, MT, NE NV, NM, OK, SD, TX, UT, WY

174
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Table 1. Cont.
Subfamily Tribe Genus Species Distribution

Okanagana | O. hirsutaDavis CA
O. luridaDavis BC, ID, OR, WA
O. luteobasaliDavis AB, BC, CA, CO, ID, MB, MT, NV, ND, OR, UT, WA, WY
O. magnificaDavis AZ, CA, CO, NV, NM, OR, UT, WY
O. mariposa mariposBavis AZ, CA, NM, OR, UT
O. mariposa oregonensidavis | OR
O. napaDavis CA, ID, WA
O. nigriviridis Davis CA
O. nigrodorsataDavis CA, NV, WA
O. noveboracensiEmmons) NY, ON
0. occidentaligWalker) AZ, BC, AB, CA, CO, ID, MT, NV, NM, OR, UT, WA
O. opacipenniPavis CA
O. oregonaDavis CA, ID, MT, OR, WA
O. orithyiaBliven CA
O. ornataVan Duzee BC, CA, ID, NV, OR
O. pallidulaDavis CA, NV, OR
O. pernixBliven CA
O. rhadineBliven CA
O. rimosa rimosdSay) AB, BC, CA, CT, ID, IL, IN, IA, ME, MB, MD, MA, MI,

MN, MT, NV, NB, NH, NJ, NY, ND, OH, ON, OR, PA, QC,

SD, UT, VT, VA, WA, WI, WY

O. rimosa ohioensiBavis OH

O. rubrovenosdavis AZ, CA, OR, UT
O. salicicolaBliven CA

O. salicicolaBliven CA

@)

. schaefferDavis

AZ, CO, NV, NM, UT

175
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Table 1.Cont.
Subfamily Tribe Genus Species Distribution
Okanagana | O. sequoiadliven CA
O. simulataDavis CA, OR
O. speata Van Duzee CA, NV
O. striatipes(Haldeman) AZ, CA, CO, ID, KS, MT, NE, NV, NM, OR, SD, UT, WY
0. sugdenDavis uT
O. synodica synodicgsay) AB, AZ, CA, CO, IA, KS, MO, MT, NE, NM, ND, OR, SD,
X, UT, WY
O. synodica nigrdavis AZ, NM, UT
O. tanneriDavis AZ, CO, UT
O. triangulataDavis CA, NV
O. tristis tristisVan Duzee AZ, CA, NV, OR, WA
O. tristis rubrobasaliDavis CA, NV
O. uncinatavan Duzee CA
0. utahensi®avis AZ, BC, CA, CO, ID, MT, NV, NM, OR, UT, WA
O. vanduzedbistant BC, CA, ID,NV, OR, UT, WA
0. vandykeVan Duzee CA, OR
O. venustdavis CA
O. villosaDavis CA
O. viridis Davis AR, LA, MS, TX
O. vocalisBliven CA
O. wymoreDavis CA
0. yakimaensiBavis WA
Okanagodes | O. gracilis gracilisDavis AZ, CA, NV, UT
O. gracilis viridisDavis AZ, CA
O. terlinguaDavis TX
Tibicinoides | T. cupreospars@Uhler) CA
T. merceditgDavis) CA
T. minuta(Davis) CA
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The North America species are all representatives of the family Cicadidae TB6].extant
Tettigarctidae are only found in Australiehe species are split into the three subfamilies that comprise
the CicadidaeHalf of the genera are found in the Cicadindech is also the most diverse subfamily
worldwide. The Cicadettinae are represented by two genera in North America but are found in greater
diversity in Australia, Asia, Europe and AfricBhe Tibicininae has its greatest diversity in the New
World with adlitional representatives found irurope Africa and AsiaTribal affiliations of the North
American genera illustrate phylogenetic relationships to other regions of the winkl.
Cryptotympanini (including the genef@acama Diceroproctg Tibicen and Cornuplura from North
Americg north of Mexico) extends across Australia, Asia, Madagascar, Europe, North America,
from North America north of Mexico) contains taxa that are primarily found in South and Central
America.The Hyantiini (including the genu@uesaddrom North Americanorth of Mexico) extends
across South and Central America extending into North America but has moratydiveriSouth
America. The Cicadini (including the genuseocicadafrom North America north of Mexico) is
primarily composed of Asian species with some genera extending into Europe and North Africa and
Central America.The Taphurini (including the genudagicicada from North America north of
Mexico) includes primarily species from South and Central America, Australia, Asia and Afiea.
Cicadettini (including the genuGicadettafrom North Americanorth of Mexico) is found in Europe,
Africa, Asia, and $ very diverse in Australia with only a single questionable species from South
America. The Platypediini (including the genePdatypediaand Neoplatypedidgrom North America
generaClidophleps OkanaganaOkanagodesndTibicinoidesfrom North Americanorth of Mexico)
has its greatest species diversity in North Ameriwarth of Mexico but also contains species
inhabiting Europe, North Africa and Asia.

The species distributions are presented in the figures not only to illustrate their ranges but also to
provide additional information with respect to their taxonomic or phylogenetic relationships.
Subspecies are placed on the same map in order to illuiteatdistribution of each subspecies
providing the opportunity to differentiatddir ranges.Species thawere originally described as
varieties were elevated to subspecies rank with the publication of the last editiorCofl#{&8]. By
placing thesubspecies for a taxon on the same map, we hope to facilitate the separation of true specie:
from subspecies as has occurred in several cicada species [10,232830,We have used
distributional patterns to show geographic isolation along with maoogieal, acoustical and
physiological data to elevate cicada subspecies to species rank in the past [10,2BR6¢363. that
form a complex of related species are also illustrated on a single map when padisiel@aining
species are grouped togethmsed on the ability to demonstrate the distributions of the collected
species without interferencé/hat we call host plants are plants that we have observed cicadas using
as food and/or oviposition sites.

2.1. Biogeography of the CacarSaecies

Half of the species of the gen@acamaare found in North Americanorth of Mexico [24].
All but one of the recently described species are represented in Mexico with the range of the genus
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extending into Central America [6,8,24,2G]he species ofCacamaare assciated with Opuntia
Miller [24,36,49,5664i 69] and are often called nAcactus dodg
cactus pad to cactus pad as they perch for a calling Gaaama crepitandias also been associated
with California sageArtemisia californicaLessing) §9].

Cacama valvatas the most widespread member of the genus in North Americeh of Mexico
found in nine states (Figure 1n contrast,C. crepitans(Figure 1),C. variegata(Figure 1), andC.
collinaplaga (Figure 2)are found in a single state with. collinaplagabeing the only species not
extending into MexicoCacama californicaand C. mooreiare each found in two states and Mexico
(Figure 2).

Figure 1. Distribution of Cacama crepitanggreen triangles)C. valvat (blue circles) and
C. variegata(red diamonds).
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Figure 2. Distribution of Cacama californicgblue circles)C. moorei(red squares) ang.
collinaplaga(green triangles).
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Cacama collinaplagas found in the Hill Country of central Texas [24] tine desert grasslands
phytogeographic region7{]. Cacama mooreis restricted to the Sonoran Desert [2€jacama
crepitansis found in the California upland forests and woodlands showing a strong affiliation with the
Peninsular and Baja Rang&l]. Cacama variegatais found in the southern portions of the
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southeastern coastal plain vegetatidg| and desert grasslands(]. Cacama californicas found in
several phytogeographic regions with specimens collected with the California upland forests and
woodlands as well as portions of the Sonoran and Mojave de3é&jtsClacama valvatehas the
greatest distribution being found in several plant communitiehias been collected in desert
grasslands70], Great Basin, Chihuahuan, Mojave and Sonoran defg8¥ 3], chaparral T4,75], and
intermountain deserts7§]. The success oOpuntia colonizing various habitats appears to have
facilitated the spread of the species into a wide variety of environments.

2.2. Biogeography of the Diceroprocta species

Thereare 21 species and three subspecies of the daicasoproctain North America north of
Mexico [26]. The genus appears to have originated in Mexico as this is where the genus exhibits its
greatest diversity [8]The genus is most closely relatedTibicen with many of the species being
assigned to or originally described as part of the g@itisen[26]. The species dDiceroproctacan
be separated into two groups, those whose males have rounded opercula and are primarily found in th
central and easterUnited States and those whose males have pointed opercula and are found in the
southern and western United States and the Florida Keys.

The D. cinctifera species complex is associated with riparian habitathe@Rio Grande River
system (Figure 3) witlProsopisL. being a primary host7[/]. It has also been associated with
cottonwoods Populusspp.) b6]. Diceroprocta cinctifera limpias found in the Limpa creek tributary
system 77,78] whereasD. cinctifera cinctiferaand D. cindifera viridicosta are found on the Rio
Grande proper witlD. cinctifera viridicostafound on the southern and eastern portion of the river
system 7). Both D. cinctifera viridicosta[8] and D. cinctifera cinctifera[14] have had their ranges
extended ird Mexico.Diceroprocta cinctifera cinctiferdas been associated with mesquiReo6opis
grandulosaTorrey) and desert willowGhilopsis linearis(Cav.) Sweet) [56] and we have collected
specimens calling fromAcacia spp., creosote bush_drrea tridentate (D.C.) Coville), ocotillo
(Fouquieria splendenEngelmann) and Fremont cottonwod®bpulus fremontiWatson).We found
D. cinctifera limpiacalling in cottonwood RPopulusspp.),Acaciaspp. and bottD. cinctifera limpia
andD. cinctifera viridicostafrom mesquite Prosopisspp.).

Figure 3. Distribution ofDicerprocta cinctifera cinctifer@ed circles)D. cinctifera limpia
(blue diamonds), anD. cinctifera viridicostggreen triangles).
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The other current subspecies pair of the genls @valei swaleandD. swalei castaneéFigure 4).
Both subspecies are primarily found in Arizona with the known rande. clwalei swalerecently
being extended into Mexico [8Both subspecies are found in the Mexican Highlands Section of the
Basin and Range Provincé3d. We found the nominotypical subspecies calling frdoaciaspp. and
mesquite Prosopis spp.) and it has also been associated with ocotiflouduieria splendens
Baccharusspp. and catclawAcacia greggiiGray). The significant overlap of the subspesiand
nominotypical subspecies suggests the subspecies is a color variation and further analyses should k
performed to determine the status of subspeties.known range dD. canescengFigure 4) is more
limited being found in the drainage plain of mdlo Creek and south of the Chisos Mountains in
Texas. We found the species associated withrrea tridentata and Prosopis grandulosg56].
Diceroprocta aztecaxpands from Mexico across Texas and Oklahoma and has recently been found in
Kansas 79). It inhabits several habitats but is primarily associated with desert grassi&hdgve
found it calling from mesquitePfosopisspp.) and grasses and it has been associated with various
trees, weeds, and bush&g|[ Diceroprocta viridifascia(Figure 4) isrestricted to primarily coastal
environments (Figure 4) but can be found inland along sandy ridgest[Ra$ been reported from the
Southern Coastal Plains and Southern Florida Coastal Plain ecoregfipmstiin Florida [21]. The
species has been asmied with grasses8,83], sea oats niola spp.) [3784] as well as oaks
(Quercusspp.) and other small trees [2¥e found it most often in sand pinifus clausgChapm.
Ex Engelm.)Sargent) and scrub live ogluércus germinat&mall).

Figure 4. Distribution of Dicerprocta swalei swaldiblue circles)D. swalei castane&ed
diamonds)D. canescengdight blue stars)D. aztecalorange triangles) and. viridifascia
(green squares).

T — T

Diceroprocta aurantiacavas originally described as a varietyfdelicata[85]. It was elevated to
species status in part by the different range of the specie®frdalicata[27]. Diceroprocta aurantiaca
is found in the desert grasslands and Chihuahuan Desert (Figure @) 137, We found the species
associatedvith Acaciaspp. and creosote bushafrea tridentatg. In contrast,D. delicatainhabits
southeastern coastal plain vegetation (Figure 5YRBnd is associated witlva frutescend.. [86)].
We collected the species from a variety of plants includinggoiée Prosopisspp.), scrubby plants
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and grassediceroprocta semicinctas restricted to the Sonoran Desert (Figure73 peing found
primarily in the Mexican Highland Section of the Basin and Range Provirtas significant overlap
with D. apache(Figure 6) but is generally found in more elevated environméfits.found D.
semicinctacalling from mesquite Rrosopisspp.), catclaw Acacia greggi, Emory oak Quercus
emoryiTorrey), desert willow Chilopsis lineari3, Utah juniper Juniperus osteogwma (Torr.)Little)
and creosote bushLdrrea tridentatd but has also been associated with ocotill@uguieria

splendenkg[87].

Figure 5. Distribution ofDicerprocta aurantiacggold circles)D. delicata(blue triangles)
andD. semicinctgreddiamonds).

Figure 6. Distribution of Dicerprocta apachdred circles)D. bibbyi (blue triangles) and
D. bequaert(green squares).
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Diceroprocta apachés found in the Sonoran desert (Figure 6) 88Rin riparian habitate.g.,[89 91]
following river systems into Nevada and Utah from Arizona and Califorrta. has
been associated with Fremont cottonwoBdfulus fremontjiand Goodding willow $alix gooddingii
Ball) [89,91], introduced tamarix Tamarix chinensid.oureiro), Baccharisspp., Acacia spp., velvet
mesquite Prosopis veluting [91], undetermined mesquitdosopisspp.) b7,92], and palo verde
(Cercidium spp.) b6,91,93]. Diceroprocta bibbyi(Figure 6) is found in creosote flatdafrea
tridentatg [56] of western Texadt was recentlydescribed from Mexico [14] and appears to have a
more extensive distribution in the Chihuahuan Des@ijt Diceroprocta bequaertjFigure 6) is found
primarily in the southwestern region of the eastern deciduous forests [94] but extends into the
grasslads [70] of the southern central United Stat#¢e found it associated with willons@lix spp.)
and grasses but it has also been reported in popazsulus deltoidsW. Bartram ex Humphrey
Marshall), weedsOfysphania ambrosioided..) Mosyakin & Clemants]95], and black mangroves
(Avicennia germinan@_.) L.) [80].

Diceroprocta latawas originally described as a variety@f texana[96]. It was recently reported
from the United States and elevated to species status in part by the different range of the species fror
D. texang29]. Diceroprocta texanas associated witharrea tridentataandProsopis grandulos§?9]
in the Chihuahua de”d73] and desert grassland&)] phytogeographic regionficeroprocta latais
also found inProsopis glandulos$?9] in desert grasslandg(] but on the edges of the Chihuahuan
Desert 3]. Diceroprocta knightiis restricted to the Sonoran Desert (FegWw) [73] being found
primarily in the Mexican Highland Section of the Basin and Range Prowwedound it associated
with creosote bushLérrea tridentatg, palo verde Cercidiumspp.), mesquiteRrosopisspp.), and
ocotillo (Fouguieria splendens

Figure 7. Distribution of Dicerprocta lata(blue diamonds)D. texana(green circles) and
D. knighti(red squares).

Diceroprocta eugraphicdnas an extensive distribution (Figure 8) across several phytogeographic
regions including grasslands7(], intermountain deserts, and the Chihuahuan and Sonoran
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deserts T3]. The species has been reported from creosote Hatse@ tridentatg [56] and Ponderosa
pine Pinus ponderos®ouglas ex C. LawsosRinyon Pinus edulisEngelmanmJuniper Juniperusspp.)
woodlands [49] as well as mesquitergsopisspp.) BO] and we found it associated with fewrng
saltbush Atriplex canescen@ursh)Nuttall), sand sagéArtemisia filifolia Torrey), andAcaciaspp. in
some habitats.The known range ofD. eugraphicawas recently extended into Mexico [6].
Diceroprocta marevagans found in coastal environments (Figure 8) of the southeastern coastal plain
vegetation T2. We found it calling from grasses and it has been associated Amiidranthus
spp. [4192). Diceroprocta olympusdas the most extensive distribution of any cicada in Florida and is
found in all Florida ecoregions except the Everglades [P$ distribution extends with much less
frequency to Mississippi and North Carolina (FigurelBhften calls fom trees but uses grasses as a
host plant [2197].

Diceroprocta arizonas another species restricted to the Sonoran Desert (Figu#fg] ®ejng found
primarily in the Mexican Highland Section of the Basin and Range Prowwedound it associated
with gray oak Quercus grised.iebmann).Diceroprocta averyhas two separate populations in desert
grasslands?0]. Diceroprocta vitripennisexpands further north than any other specid3ioéroprocta
with specimens being collected as far north as Michigah \&sconsin (Figure 9)lt is found in
grassland habitat¥ (] as well as the western portion of the eastern deciduous forest phytogeographic
region P4]. We collected the species in willoBdlixspp.) and grasses and it has also been reported to
use cotbnwoods Populusspp.) P8]. Diceroprocta biconicéhas one of the more limited distributions
of cicadas in the United States (Figure 9) but is also known from Cubali{i€]restricted to the
Southern Florida Coastal Plain ecoregi8i][ and is found oly in the Florida Keys associated with
black mangrove Avicennia germinar)s[21,53], but has also been observed and collected using
multiple ornamental tree species [21]. shows greater morphological similarities to species of
Diceroprocta in Cuba and tb Bahamas than to the other species [@iteroprocta in
Florida [2,10,21].

Figure 8. Distribution of Dicerprocta eugraphicablue circles),D. marevaganggreen
triangles) and. olympusgred diamonds).

% | ? . ‘ ‘?"-‘11’;’
[

Lars




Diversity2013 5 184

Figure 9. Distribution ofDicerprocta arizongred squares]). averyi(blue diamonds)D.
vitripennis(green circles) anB. biconica(orange triangles).
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2.3. Biogeography of thEibicenspecies

The current status of the gentigbicenis being debatedBoulard P9 103 has argued for the
suppressin of the genus in favor diyristesHorvath. The last proposal to suppress the genus was
submitted to the International Commission of Zoological Nomenclature was by Melville and
Sims [L04. Further comments were made from several scienti€d§ 107, but no ruling of the
commission has occurretlVe retain the use of the gentihicen since Latrielle 10§ specifically
mentionedCicada plebeigsic) as the only example of the genus and thus unambiguously designated a
type species under Article 12.258] regardless of the ambiguities that may have occurred since that
designation$9,101 107].

The genusTibicenis found in the Nearctic, Palaearctic, Oriental, and Neotropical biogeographical
regions with the greatest diversity in the Nearctic region [Plegre are 31 species and six subspecies
currently in the genu$ibicenin North Americanorth of Mexico [26].These species can be split into
three groups based on size and the shape of the abdomeé@| j&&h preliminary molecular data
supporting the ttee group$109].

2.3.1. Biogeography of the Eastdricenspecies

Davis [60] characterized the east€eFibicenspecies as large, usually green and black cicatese
animals appear to be more closely related morphologically to members of the gémeiOnental
region. They inhabit areas in the eastern half of the United States and southern Canada east of the
10Gh meridian [26].There are 12 species and five subspecies within this group.
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The nameT. tibicen was shown to be a senior synonym of a gc@wn cicada known a§.
chloromeruq110. The species is known as the swamp cicada as it is the only eBistieanspecies
to be found in low vegetation in swampy or marshy habitats as well as being found in upland meadows
and overgrown fieldsif11]. The nominotypical subspecies expands across much of the eastern United
States (Figure 10) with the subspeciesibicen australiveing found primarily in Florida and Georgia
(Figure 10).Tibicen tibicen tibicerandT. tibicen australisare found in foregged environments of the
Southern Coastal Plains and Southeastern Plains ecore§idnsithin Florida but was surprisingly
absent from the Everglades [2TThe nominotypical subspecies has been observed to oviposit in
golden rod $olidagospp.), sumacRhus spp.), astersAsterspp.), andwillow shrubs Galix spp.) with
females also observed ovipositing in dead twigs [38,488113The significant overlap between the
subspecies suggests further analysis is required to determine their status.

The specied. lyricen currently has three described subspecies [Rb]are found in the eastern
deciduous forest ecosysten®]l The nominotypical subspecies has the greatest range (Figure 11)
with T. lyricen engelhardtbeing surrounded by the nominotypical subgge@long the Appalachian
Mountains and areas west of the mountainsTargricen virescengFigure 11) found in southeastern
states with greatest concentration of collection localities in Florida (Figurdibigen lyricen lyricen
andT. lyricen viresensare found in all Florida ecoregions with representatives collected in the Miami
Ridge/Atlantic Coastal Strip of the Southern Florida Coastal Plain ecore&fipwithin Florida [21].

The nominotypical subspecies has been associated with Qalesc(isspp.), forests that contain
maple Acer spp.) and beechesFdgus grandifolia Ehrhart) [45], persimmon D{ospyros
virginiana L.) [38,112, oaks and peaclP(unus persicdL.) Stokes) 117. The significant overlap in
the nominotypical subspecies amdlyricen virescensuggests further work should be performed to
determine the status of the subspecies.

Figure 10. Distribution of Tibicen tibicen tibicenblue circles) andr. tibicen australis
(red diamonds).



