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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



Diversity2013 5

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).
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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).
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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).
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Figure 11. Distribution of Tibicen lyrieen lyricen(orange circles)T. lyricen engelhardti
(blue diamonds) and. lyricen virescenggreen triangles).
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Tibicen davisis another species that also has two subspélesdistribution of the nominotypical
subspecies is across much of gwitheast extending north into New England and west into Texas
(Figure 12).The subspecie$. davisi hardenis restricted to Mississippi and one collection site in
Arkansas (Figure 12Jurther analyses should be performed to determine the status ab#pesies.
Tibicen davisi davisis found in all Florida ecoregions except the Everglades and insular regions with
representatives collected in the Miami Ridge/Atlantic Coastal Strip of the Southern Florida Coastal
Plain ecoregiond1] within the state ofFlorida [21]. We have found it a variety of trees including
mahogany $wietenia mahagoii..) Jacquin) and it has been reported from pine foreatsigspp.) [38].

Tibicen auriferuss found in the grasslands of the central plains (FigureV¥2)have cdécted it from
grasses, shrubs and small trees in various localitidgas been associated with grassy areas with
shrubs including the prairie graBsnicum virgatunlL., wood grass§orghastrum nutan@..) Nash)
and sumacRhus glabrd..).

The final speies of Tibicenin North America, north of Mexico to have subspecieFilscen
pruinosus The nominotypical subspecies expands across most of the eastern United States in both
deciduous forests [94] and grassland [70] ecosystems (Figure 13). The specimen in western Nebrask
extends the known range westward beyond what was a recent westamnsienpof the known
range [113]. The species is always associated with trees in the grassland environments, often bein
found in riparian habitats and is found in high concentration in the towns of the Great Plains regions
where trees are common [114]. @more local scald,. pruinosus pruinosus found in the forested
interior of the Southern Coastal Plains and Southeastern Plains ecoregions [81] within Florida [21].
The species is associated with hardwood environments and has been observed ovipoa#ing
(Fraxinus americand..), walnut guglans nigralL.), elm UImusspp.), mapleAcerspp.), and sumac
(Rhusspp.) [98,115]. We also found the species in hackbe&Zsjti6é occidentalisd.) and willows
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(Salixspp.). The subspecids pruinosus fulvuss localized to the southeastern corner of Kansas and
eastern Oklahoma (Figure 13) and may represent a local color variation. It is also associated with
hardwood environments and has been associated wittQaegkqusspp.), walnut Juglans nigrd, elm

(Ulmus spp.), maple Acer spp.), and sumadrhusspp.) [112,116].Tibicen latifasciatushas been
variously classified as a species or subspeciek gruinosug26]. Tibicen latifasciatuss found in

coastal environments in the midlantic region (Figure 13).The geographic separation from

T. pruinosussupports the species status for latifasciatusthrough geographic isolatiorfibicen
latifasciatushas been associated with cedar (prob&itamaecyparis thyoidgs.)Britton, Sterns &
Poggenburg), pine®(nus spp.), oaksQuercusspp.) and holliesliex opacaAiton) [40].

Figure 12. Distribution of Tibicen davisi davisi(blue circles),T. davisi hardeni(red
triangles) and'. auriferus(green diamonds).

Figure 13. Distribution of Tibicen pruinosus pruinosublue circles),T. pruinosus fulva
(orange diamonds) arld latifasciatuggreen triangles).
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Tibicen winnemanng another species that has been classified as a varigtypostinosug26].
It is generally found in areas of the southeast and south (Figure 14) within the eastern deciduous
forests P4] whereT. pruinosus pruinosus absent (Figure 13) although there is some oveWsp.
have seen the species using several species of hardasdussts including maplég¢er spp.), oak
(Quercusspp.) and sycamordfatanus occidentali4.). Tibicen linneiis one of the more common
species being found in both eastern deciduous for@dtsahd grassland/p] ecosystemsSimilar to
T. pruinosus prinosus the species is found in trees within the grassland environments. On a more local
scale,T. linneiis found in forested environments of the Southern Coastal Plains ecor@gjiovithin
Florida [21]. The species has been associated with slippeny(glmus rubraMuhlenberg) 117,
maple Acer spp.) 11§ and other trees [21,40,45,86] but has been reported to avoid pines
(Pinusspp.) [40].

Figure 14.Distribution of Tibicen winnemannéblue circles) and. linnei(green squares).

The specieFibicen caniculariss named for the dog days of summer and has a wide distribution
across the northern United States and southern Canada (Figure 15)Tiliiten linneiand T.
pruinosus pruinosud is a common species being found in both eastern dacsdfgyests $4] and
grassland 70] ecosystemsWe have seeil. canicularisuse multiple species of hardwoods as hosts
including oaks Quercusspp.) and elmlmusspp.).No specific tree species seems to be identifiable
as a host and they have been rembtteuse various tree$19 including oak Quercusspp.) [38] and
pine Pinusspp,) forests [40]Tibicen similarisis found in the vegetation of the southeastern coastal
plain [72]. On a more local scaldl,. similarisis found in forested environments tife Southern
Coastal Plains and Southeastern Plains ecoreg@dhsv(thin Florida [21]. We found it calling from
multiple large deciduous trees and it has been associated with turkeyumakys laevisValter) [34].
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Figure 15. Distribution of Tibicen canicularis (gold circles) and T. similaris
(blue diamonds).

Tibicen robinsonianuss found across the central region of the eastern deciduous foddbts [
(Figure 16).The habits of singing high in trees exhibited by a species with low papuldénsities
may explain the spacing seen in the distributidibicen robinsonianusnhabits the Southeastern
Plains ecoregion [21] and, on a more local scale, the Gulf Coast Flatwoods division of the Southern
Coastal Plains ecoregio®]] within Florida. The species has been associated with o@keerncus
spp.), locustsKobiniaspp.), and cedar (probabluniperus virginiana..) [38,78,87,12(. We found
them associated with oaks and various other deciduous traesfinal easterrilibicen species,
T. superbusis found in trees within grassland environments primarily in eastern Texas and Oklahoma
but spreads into neighboring statéfe found it in a variety of trees, both native and ornamentals [28]
including elm Ulmusspp.), oak Quercusspp.), junigr (Juniperusspp.) and mesquit&osopisspp.).

Figure 16. Distribution of Tibicen robinsonianus(blue squares) and'. superbus
(green circles).
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2.3.2. Biogeography of the WestéFibicenSpecies

The westerrTibicenspecies differ from the other twoayps of the genus in that the sides of the
abdomen are conspicuously parallel to each other instead of gently tapémngcoloration is also
generally black with orange or reddish markinDavis [60] suggested that this group more closely
resembledlibicen plebejusand thus is more closely related to Palearctic members of the Jérse
animals inhabit areas in the southwestern United StatesI[2éje are 10 species within this group.

Tibicen bifidusis found in desert grasslands [3(], and intermountain desert¥§] (Figure 17).It
has been associated with yucca (no species giv@8]) fage Artemisia L.) [66,98], fineleaf
hymenopappusHymenopappus filifoliuslooker) [L21], AtriplexL., willows (Salicaceae) [49cacia
Miller and Juniperws L. [30]. We also found it associated with Mexican Mormon tEphedra
trifurcata Torrey ex S. WatsonJY.ibicen simplexvas originally described as a varietyTofbifidus[96]
but was elevated to species status in part based on the distribution cédies $p0].Tibicen simplex
is also found in desert grasslands F@8Dbut in the Mexican Highland Section of the Basin and Range
Province of the Sonoran Desef3] (Figure 17).Tibicen simplexs associated with soaptree yucca
(Yucca elataEngelmann) andemales were observed to oviposit in Mexican Mormon Ezhédra
trifurca) [30]. Tibicen texanuss found in trees within the grassland habitad [Figure 17).It has
been associated with junipeifiperusspp.) and oaksuercusspp.) [78]. We collected the species
in these trees as well as mesquiReo§opisspp.).Tibicen chisosensis found only in the high Chisos
Mountains of Texas at elevations above 1980 m (6000 ft) in Mexican pifon Binag cembroides
Zuccarini) [56] but would also call dm pifon pine Pinus eduliy and Texas madronéAbutus
xalapensiKunth). It would have the most restricted range of any species in North Ameadda of
Mexico except that the known range of the species was recently extended into Mexico [8].

Figure 17. Distribution of Tibicen bifidus(blue squares)T. simplex(red circles),T.
texanugorange diamonds) arid chisosensi@reen triangles).
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Tibicen chiricahuais found in the Mexican Highland Section of the Basin and Range Province of
the Somwran Desert 73] and intermountain woodlands/g] (Figure 18). The known range of
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T. chiricahuawas recently extended into Mexico [8].has been associated with pin&n{sspp.),
juniper Juniperusspp.) and grasse87 and we found it in mountain rhagany Cercocarpusspp.)
and one seed junipeduniperus monosperm@&ngelmann)Sargent).Tibicen townsendiis found in
desert grassland3()], intermountain desert§§], and the Chihuahuan Deserg. Tibicen townsendii
was reported from lower deserountain vegetation associated with soaptree yucuoac@ elatiin

the Chisos Mountains of Texas [56].

Figure 18. Distribution of Tibicen chiricahua (gold circles) andT. townsendii
(blue diamonds).
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Tibicen duryioccurs across much of the southwestinariety of habitatslt has been recorded
from chaparral 74,75], Chihuahuan Desert, Mexican Highland Section of the Sonoran Dé3grhd
intermountain woodland§ §]. The species is only found witiifon pine (Pinus eduli¥ [49,67,122 or
Mexican pion pine (Pinus cembroidgs[56]. Tibicen longioperculusis found in the Mexican
Highland Section of the Basin and Range Province of the Sonoran D&gdRifure 19).It has been
collected only in two locations in southern Arizovde collected it onlyin the area of Sunnyside
Canyon where alligator junipedyniperus deppean&teudel) is found even though there are other
species of juniper in other parts of the canyon.

Tibicen parallelusis found in the Mexican Highland Section of the Basin and R&ngeince of
the Sonoran DeserT | (Figure 20) with the known range ®f parallelusrecently being extended into
Mexico [6]. The extra limitalpointon the map at Albuquerque, New Mexico is the type locality for the
specieslt may be that the individuatho sent the specimens to Davis was from Albuquerque and this
mistakenly became the type locality even though this location is distant from the remaining collection
sites.We found the species associated with o&ksefcusspp.) as has been reported poesly [87]
but also collected specimens from alligator junigem({perus deppeanaribicen inaudituss found in
trees in desert grassland@], intermountain desert§§], and the Chihuahuan Deserg]. It has been
associated with skunk busRIfus trlobata Nuttall), soapweedYucca glaucaNuttall), bear grass
(Xerophyllum tenaxPursh)Nuttall) 80], oak Quercusspp.) in various habitats [58,123. We also
collected specimens in mesquitérgsopisspp.), juniper Juniperusspp.) and mountain mahogan
(Cercocarpusspp.).
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Figure 19. Distribution of Tibicen duryi (red circles) andT. longioperculus
(blue diamonds).

Figure 20. Distribution of Tibicen parallelus (green circles) andT. inauditus
(purple squares).
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2.3.3. Biogeography of the largébicenspecies

The largeTibicenspecies are the largest of the get'e mesonotum is generally decorated with
two pipe shaped marks that are similar to the Hebrew letter 8khThese species inhabit areas in
most of the United States except theesaof the Pacific coast, northwestern Rocky Mountains and
NortheastThere are nine species and two subspecies within this group.

The final subspecies within the genlibicenis found in this groupThe nomenclature has been
confused [26] but was recepthnalyzed and reorganized based onGbde[50]. Tibicen pronotalis
pronotalisis found in the northern Great Plains (Figure 24 found the nominotypical subspecies
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associated with various isolated trees and riparian habitats including wilialis $pp.). Tibicen
pronotalis walkeris found in the grassland habitat®] and eastern deciduous foredd][west of the
Appalachians (Figure 21)We found this subspecies singing in tall trees, including cottonwoods
(Populusspp.), and in ripariahabitats.It has been reported to be associated with willBalik spp.),
cottonwoods Ropulusspp.), birch Betulaspp.) and mapleAcerspp.) P8117.

Figure 21. Distribution of Tibicen pronotalis pronotaligblue diamonds) and. pronotalis
walkeri (red circles).
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Tibicen dealbatusoccurs across the grasslands ecosystédh dcross the central United States
(Figure 22).The species is always associated with trees in the grassland environments often being
found in riparian habitats [4824]. We found t associated with willow&alix spp.) and cottonwoods
(Populusspp.) as previously reporte@8,124] but also with ornamentals and nut trees in orchards.
It has also been reported in high concentrations in introduced salt Ceataar(x ramosissima
Ledebaur) [49]. Tibicen figuratugs found in the vegetation of the southeastern coastal plainAt a
more local scaleT. figuratusis found in forested environments of the Southern Coastal Plains and
Southeastern Plains ecoregions with representatotscted in the Miami Ridge/Atlantic Coastal
Strip of the Southern Florida Coastal Plain ecoregddhWithin Florida [21].

Tibicen dorsatusextends across the grassland€)][ecosystem of the central United States
(Figure 23). The species is usuallasiated with shrubs in the grassland environméhiesfound it
associated with sag@itemisiaspp.), squawbush sumaRHus trilobatd and various shrubs with the
occasional hardwood used as a calling peltias also been associated with feung salbush
(Atriplex canescens and rabbitbrush Hricameria nauseosgPallas ex. Pursh)G.L. Nesom &
Baird) [49], cottonwoods Ropulus spp.) [L25, willows (Salix spp.), elms WImus spp.) fL17,
bluestem grassApdropogonspp.) fL26, sumac Rhusspp.) and goldnrod Golidagospp.) [43].
Tibicen resonanss found in the vegetation of the southeastern coastal pialn @n a more local
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scale,T. resonanss found in forested environments in all Florida ecoregions except the Everglades
with representatives collesdd in the Miami Ridge/Atlantic Coastal Strip of the Southern Florida
Coastal Plain ecoregio®]] within Florida [21]. We collected specimens from longleaf pifan{s
palustrisMiller) and slash pineRinus elliottiiEngelmann) in the panhandle of Flaid

Figure 22. Distribution of Tibicen dealbatugorange circles) and. figuratus(blue triangles).
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Tibicen auleteshas the most eastern distribution of the lafggicen species (Figure 24) being
found over most of the eastern deciduous forest ecosy&dmWithin Florida [21], it has been
reported from the Southern Coastal Plains and Southeastern Plains ecor@fionhkd species has
been associated with oaks in gene€ali€rcusspp.), post oakQ@uercus stellatdvangenheim), black
oak Quercus velutind.ambert), white oakQuercus albal.), and willows Galix spp.), and other
hardwood habitats [38,488,11212€]. Tibicen tremuluss found in the Great Plaing(]. We found it
associated with sagé@itemisiaspp.).

Figure 24.Distribution ofTibicen auletegblue circles) and. tremulugred triangles).
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Tibicen cultriformisis found in the Mexican Highland Sedtiof the Basin and Range Province of
the Sonoran Deser7§] (Figure 25) with its range recently being extended into Mexico \[3.
foundT. cultriformisin riparian habitats congregating in cottonwo®agulusspp.) and willow $alix
spp.) fL27]. It alsohas been associated with black willo8a(ix nigraMarshall), ashKraxinusspp.),
sycamore Rlatanus wrighti) and walnut Juglans majoy [78]. Tibicen reshis found in the grassland
habitats 70] and western regions of the eastern deciduous for@4}s(ffigure 25).It overlaps the
extremes of the ranges of and fills the gap between the generally more westirsatusand
T. dealbatusand generally the more easteFn auletes(see Figures 225). We found the species
singing in trees, including whitash Fraxinus americanpand willows Galix spp.), and in riparian
habitats.Tibicen resthas been associated with oakgiércusspp.) in generall28 and blackjack oak
(Quercus marilandicaMluenchhausen)1fLZ specifically. A specimen ofTibicen reshfrom South
Carolina was verified during this worklowever, it is separated from the other specimens by several
hundred km and may have been mislabeled.
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Figure 25. Distribution ofcultriformis (orange squares) afid resh(green circles).

2.4. Biogeography of théornupluraspecies

The genugCornuplurais primarily distributed through Mexico [8,26,31Davis [L129 placed the
genus betweeDiceroproctaand Tibicen The species are larger than but most similar to the western
Tibicen species[26]. Cornuplura species are distributed in central and southern Mexico with the
known range of one species extending into the region of interest for this work [8,31].

A single speciesC. nigroalbata,inhabits North America, north of Mexico. The specieasw
originally described from southern Arizona [129] but the known range has been extended to southern
Sonora, Mexico [8]. The distribution of the species has its northern limit in the southern portion of
Arizona (Figure 26) and is known only from Santa Zand Cochise counties [31]. The species is
associated with Emory oakQQercus emoryi and Mexican blue oak Quercus oblongifolia
Torrey) [31] in the oakuniper woodland [130] within the Mexican Highlands Desert Section of the
Basin and Range floristia@vince of North America [73].

Figure 26. Distribution of Cornuplura nigroalbata(blue triangles) andQuesada gigas
(red squares).
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2.5. Biogeography of thBeameriaspecies

The genusBeameriawas erected for two species of grass dwelling cicadas of the central and
western United States [26] with a third species being described recentlytjg3jenus is primarily found
in North Americanorth of Mexico but two of the three species have begorred from Mexico [@].
southward through Central and South America to Argentina 83,3 15,17,20,22,31,137.

All species oBeameriaare associatedith grasses [23,36,58)]. Beameria venoshas the greatest
distribution being found throughout much of 11 states and Mexico (Figure 27). This species can be found
in intermountain deserts/¢|, Chihuahuan Desert [583], chapparal 74,75, and grassland§7Q].
Beameria ansercollis known from San Juan County, Utah (Figure 27) inntermountain desert and
steppe habitat7p] where we found it associated wiftriplex spp. and Indian rice gras&dhnatherum
hymenoidesRicker ex Piper Beameria wheeleris found in the Sonoran Deser3] of southern New
Mexico, southeastern Arizona and northern Mexico (FigureQly. B. wheelerican be associated with
a definitive host plantThe distribution ofB. wheeleriis dependent on the presence of grassekleof t
genusSporobolusk. Brown. Two species of grass with which we fouBd wheelerito be associated
wereS. wrightiiMunro ex Scribner an8. airoideqTorrey)Torrey

Figure 27. Distribution of Beameria venosélue circles),B. wheeleri(green diamonds)
and B. ansercolligred triangles).
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The genudPacarinais found primarily in Central America and Mexico [5,8,14,32] and is related to
genera that inhabit Central and South Ameriaao species of the genughabit North Americanorth
of Mexico [26,32].References t&acarina champion{Distant) in the literature from the region are
considered erroneous [32].

2.6. Biogeography of theacarinaSpecies
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The two species dPacarinain North America north of Mexico were first distinguished based on
hostplants differences [3233. We foundP. puellaassociated with mesquit@®rosopisspp.) and it
has been recorded from Arizona, Louisiana, Oklahoma and Texas extending into Central
America [5,8,14,32] (Figure 28We also found the species calling extealy from Acacia spp.
Pacarina shoemakers associated with junipediniperusspp.) and has been recorded from Arizona,
Colorado, New Mexico and Texas in chaparral 7495, intermountain woodland¥ §] and elevated
regions of the Chihuhuan deser@]. It is likely that the species will also be found in Mexi¥ge
foundP. shoemakeiin Juniperus asheBuchholz in Arizona.

Figure 28.Distribution ofPacarina puellablue circles) andP. shoemakeired diamonds).

A

2.7. Biogeography of the Quesafpecies

The genuQuesadaias an extensive distribution within the New WoAtthough only two species
occur in the genus, the distribution extends from central Argentina to Texa2926t is the only
representative of the tribe Hyantiini in North Ano&x north of Mexico.The remaining genera of the
tribe are found in Central and South America [B4).

Quesada gigass the only species of the genQsiesaddound in North Americanorth of Mexico.

The species may exhibit the greatest latitudgpadient of any cicaddt has been collected from
central Texas (Figure 26) to central Argentina [22,28135. It appears to have a generalist
approach to host plants that facilitates its use of multiple plant communitief#2¢xample, in a
single park in Brazil, the species was found to use 17 different families as host [@&6sIh
Argentina we found. gigasin the tropical cloud forests of the Yunga and tropical rainforests of the
Paranense floristic provinces as well as the temperate Gmac&spinal floristic provinces [22The
species disappears in Argentina when potential host trees disappear from the floristic privisces.
also an endothermic specids3f. The endothermy may pernm@. gigasto colonize a greater variety

of habitds. The species is associated with the vegetation of the southeastern coastal plain in
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Texas [2]. The northern limit of the distribution extends to the grasslands in central TE}as |
similar to that of Argentina.

2.8. Biogeography of thdeocicadaSpeies

The genudNeocicadahas its greatest diversity in Mexico and Central America [L9]as reassigned
to the subtribe Leptopsaltriina based on molecular evidei8# [The other genera of this subtribe are
distributed in Asia and India so furtheqork appears to be necessary to determine its phylogenetic
relationshipsTwo species and one subspecies inhabit North Ameraréh of Mexico [19,26].

All species ofNeocicadainhabiting North Americanorth of Mexico are associated with oaks
(Quercussmp.) [19,43,56/882,87,98. The general coloration patterns of the species make them
difficult to see on oakdNeocicada hieroglyphica hieroglyphi@ndN. hieroglyphica johannighabit
much of the eastern United States wWithhieroglyphica johannisesticted to the southeastern United
States (Figure 29)hey inhabit the eastern deciduous fore8®# and vegetation of the southeastern
coastal plains72] and we found both subspecies associated with live Qakrcus virginianaMiller)
in Florida and te nominotypical subspecies in post o&uércus stellataand black oakQuercus
veluting with additional records from blackjack oa®uyercus marilandica[98]. The nominotypical
subspecies has been collected in all Florida ecore@8ihsN. hieroglyphca johannisis found in the
Tallahasee Hills/Volusia Limesink of the Southeastern Plain ecoregion, and both subspecies are
found in the Miami Ridge/Atlantic Coastal Strip of the Southern Florida Coastal Plain in southern
Florida [21]. Further analysis abngs and morphology should be performed to determine the status of
the subspecies since there is significant overlap in Alabama, Florida, Georgia, and the Carolinas [21].

Neocicadachisos has its northern range limit in southwestern Texas with niagority of its
distribution in Mexico [19,56] (Figure 29)t is restricted to mountains in Texas extending to lower
elevation Chihuahuan Desert areas of Mexico [193&nd is often found in oak®ercus gravesii
Sudworth andQ. graciliformisMuller) in riparian habitats [56] but we also found the species calling
from Texas madroneéAfbutusspp.).

Figure 29. Distribution of Neocicada hieroglyphica hieroglyphic&ed circles), N.
hieroglyphica johannigblue diamonds) anl. chisoggreen triangles).




Diversity2013 5 200

2.9. Biogeography of thdagicicadaSpecies

The species of the genudagicicada are also known as periodical cicadas due to the long,
predictable life cycle they exhibithe genus was moved into the Cicadettinae and Taphurini from the
of Mexico [26]. Davis [B7] compared the genus fbbicina Kolenati but a more detailed analysis
placed the genus in the Taphurib8f.

The analysis of the distribution of tiMagicicadaspecies began with the formation of the year
classes or broods by Marlat39. The original brood maps have since been refidddi[142 with
more detailed analyses currently being perforegd[143 148].

The Magicicadaspecies maps presented here (Figuré830were produced and kindly provided
by John CooleyThe maps represent collection records from the database of specimens collected by
him and or one of his colleagues that are members of thedfwed cicada research grougnverified
historical records are not included as these can be incorrect as shown in the significant modifications
of the original brood maps produced by MarlaiBY. Literature records are included in the
distribution lised in Table 1.

All species are primarily found in the eastern deciduous for84isbit extend into the forested
areas of eastern tall grass prairie habita@® (Figures 3032). The database used to construct these
maps is incomplete for thecassiniiand T deculaspecies with points representing collection locations
of J. Cooley or his cavorkers in theMagicicada mapping project and do not include potentially
incorrect historical or literature records (J. Cooley, personal communication).

Figure 30. Distribution of the 17yearMagicicadaspecies (brown circlespll species are
represented collectively with each location being a single or multiple spédies.
distribution of individual species follasthe patterns outlined in the text.
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Figure 31. Distribution of the 13year Magicicadaspecies (gold circlespll species are
represented collectively with each location being a single or multiple spédies.
distribution of individual species follasithe patterns outlined in the text.

Figure 32. Distribution of Magicicada septendecirtbrown circles),M. tredecim(gold
circles) andVl. neotredecinfgreen circles).
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There is some differentiation in the densities of the individual species across the generic range
illustrated in Figures 30 and 31. Therthernmost populations are almost entifdlyseptendecinthe
southwestern populations are primailly cassiniiandM. tredecassinwith the greatest density M.
septendeculandM. tredeculan the southeast (J. Cooley, personal communication).

The gecies use different portions of their habitats [149,150] and have been shown to use a
significant number of trees as host plants e.g.,i[154] primarily ovipositing in deciduous trees.

2.10. Biogeography of the CicadeBaecies

The status of the Cicadettini has long been confiseayl, [155) and the tribe continues to be
significantly reorganizede.g., [15€6). The four species North American species have been placed
in either Melampsaltaand Cicadettabut are now considered tbe members oficadetta[26]. The
genus is widespread with members found in the Nearctic, Palaearctic, Oriental and Ethiopian
biogeographic regions [26].

The nominotypical subspecigs. calliope calliopeis the most widespread in North America
(Figure 3) extending from the midtlantic states to the Rocky Mountainsis found in grasses and
weeds and has been associated with meadow environments on grasses an®8yeetkStipa
spartea Trinius-Andropogon scopariugMichaux)Nash habitats157. The subspecie€. calliope
floridensiswas erected for Florida specimens that were completely green without black markings [21].
We have also recorded the subspecies from southern Alabama and Georgia (Fiddoth 38)species
have been associated withetSoutheastern Plains, Southern Coastal Plains and Miami Ridge/Atlantic
Coastal Strip of the Southern Florida Coastal Plains ecoregddhsn[ Florida [21]. The significant
overlap of the subspecies suggests the validity of the subspecies needs estigated further.

Figure 33. Distribution of Cicadetta calliope calliopgblue circles) andC. calliope
floridensis(red diamonds).
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The remaining species @licadettain North America are found in the grasslandd] [of the central
United States (Figer 34).Cicadetta kansdas the most extensive distribution of these species being
found from Nebraska to Texas and the distribution is coincident with the shortgrass prairie, mixed
grass prairie and desert grassland ecotypés Cicadetta texanas foundin the southern portion of
the mixed grass prairig()]. Cicadetta cameronhas the most limited known range being found only
in southern Texas (Figure 34). It currently inhabits vegetation in agriculturally disturbed regions of the
vegetation of the soleastern coastal plaiid].

Figure 34.Distribution ofCicadetta kans#blue circles)C. texangorange diamonds) and
C. camerondgreen triangles).
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2.11. Biogeography of the Platype@aecies

The species of the Platypediini were moved intoTifécininae from their own family based on an
extensive cladistic analysi$3g. The species of the Platypediini differ from the other genera of North
American cicadas in that they lack timbal organs and communicate through crepitatiph58159).

There are 21 species and four subspeci¢daif/pediain North America north of Mexico [26].A
single species is found only in Mexico with the remaining species of the genus found in the western
United States and Canada [26].

Three of the four subspecies Bfatypediaare subspecies d?. putnami The nominotypical
subspecies anB. putnami luteaare found over much of the western United States (Figure 35) and
have been collected in forested areas of the western portion @eftieal grassland7(], Rocky
Mountain forests]60, Mexican Highlands of the Sonoran Des&@][ intermountain woodland§ §],
California forest T1], chaparral 74,75, and Pacific coastal/Cascadian foresi61] ecosystems.
Platypedia putnami putnanfias been associated with skunkbrughus trilobat3, wild plum Prunus
AmericanaMarshall), green asl{axinus pennsylvanicilarshall), American elmWImus Americand..)
and silver mapleAcer saccharinunh.) in shrublands [49], aspeRdpulus tremaloideMichaux) [L67,
scrub oak Quercus turbinellaGreene) 6], mountain mahoganyCercocarpusspp.) [L58, various
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trees, shrubs and deciduous fruit trees in Califo®8hdnd we found it in New Mexico locusR@binia
neomexicana Gray). Platypedia putnamilutea has been associated with pointleaf manzanita
(Arctostaphylos punger@unth) and silverleaf oakQuercus hypoleucoid€amus) 163 as well as pifon
pine Pinus eduliy [164 and greasewoodsércobatusspp.) [L65. Platypedia puthami occidentaland

P. putnmai keddiensiare found in northern and central California (Figure 3%k single record for

P. putnami occidentali;n southern California may be a misidentified putnami putnamwhich was
collected in the same locatidRlatypediaputnami @cidentalisandP. putnami keddiens&re associated
with California forestT1], chaparral T4], and Pacific coastal/Cascadian fore$&l] ecosystems.

Figure 35. Distribution of Platypedia putnami putnanfgreen squaresp. putnami lutea
(gold diamonds),P. putnami occidentalis(red circles) andP. putnami keddiensis
(purple triangles).

Platypedia mohavensis mphavenaisd P. mohavensis rufescersse found over much of the
western United States (Figure 36) and have been collectedcky Réountain forests160, Mexican
Highlands of the Sonoran Deseitd], intermountain woodlands7§], California forest 71], and
chaparral T4,75] ecosystemsThe nominotypical subspecies has been associated with scrub pine
(Pinus spp.), juniper Junipeus spp.) 158, Russian thistle Echinops exaltatusSchrader) 1],
serviceberry Amelanchierspp.) and to a lesser extent rabbitbrushicameria nauseo9a[49]. The
subspeciesP. mohavensis rufescergs been associated with scrub pifngs spp.), junipers
(Juniperusspp.), black locustRobinia pseudoacacih.) and oaks Quercusspp.) [78]. We found it
associated with onseed juniperJuniperus monospermand Utah juniperJuniperus osteosperma
Platypedia barbatas found in primarily coastalegions of California in what are chaparradf], and
California forest 161] ecosystems.

Platypedia areolataextends over much of the northwestern United States and southern British
Columbia with one specimen having been collected almost at the southska Abrder along the coast
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of British Columbia (Figure 37). It is found in several ecosystems including the Pacific coastal/Cascadian
forests L61], intermountain forests/p], Rocky Mountain forestslp( and Californiaforests ¥1] and
chaparral T4). It has been reported with aldédrfusspp.), sumadRhusspp.), balsam treeBdpulusspp.)

and manzanitaArctostaphylosspp.) 158166 and to oviposit in many deciduous fruit and olive
(Olea europaed..) trees [4469]. Platypediaapertais found insouthern California and was recently
described from Mexico [7]. It is associated with the California chaparral and woodladds |
Platypedia balliis found in chaparral7§,75] in Arizona (Figure 37). We found it associated with
Arizona white oakQuercusarizonical.) and scrub oakQuercus turbinell

Figure 36.Distribution ofPlatypedia mohavensis mohaver(gisie circles)P. mohavensis
rufescengred diamonds) anB. barbata(green triangles).

Figure 37.Distribution of Platypedia areolatdblue circles)P. aperta(orange diamonds),
andP. balli (red triangles).




Diversity2013 5 206

Platypedia falcatehas a broad yet patchy distribution from Texas to Oregon (Figurd B8)type
location is in far west Texad g and has since been found in Arizona, Catifarand Oregonit is
another species found in several ecosystems including forests of the Chihuahuan T3gstre [
Pacific coastal/Cascadian forest$6]], intermountain forests7p], California forests 1] and
chaparral T4]. Platypediamariposais associated with the California forestsl] ecosystem with one
location in the intermountain forestsq. Platypedia bernardinoensisas a fairly broad distribution,
found in chaparral74] and Rocky Mountain forestd$( with populations separated by I@ievation
desert environments (Figure 38)he species has been associated with willoSeliX spp.), birch
(Betulaspp.) and mapleAcerspp.) [79].

Figure 38. Distribution of Platypedia falcatablue diamonds)P. mariposa(red circles),
andP. bernardnoensiggreen squares).

Platypedia similigs found in several ecosystems (Figure 39) including California foréstsapd
chaparral 74]. Platypediaaffinis is found in the intermountain forestsg] of Utah (Figure 39)We
found it associated witkbambefs oak Quercus gambeliNuttall), manzanita Arctostaphylosspp.)
and Utah juniperJuniperus osteosperma

Platypedia minoris found across California with extensions into Oregon (Figure 40) and
Mexico [8]. It is found in a variety of ecosystemsciuding intermountain forests/§, Rocky
Mountain forests 60, California forests 71] and chaparral74] and has been associated with oaks
(Quercus spp.), baccharisB@accharis spp.), Pacific madroneA(butus menziesiPursh), willow
(Salix spp.) andfruit trees [4469]. Platypediarufipesis found in California forests7[l], chaparral
and woodlands 74]. Platypedia sylvestris known from only two locations in the California
forests 1] (Figure 40)
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Figure 39.Distribution ofPlatypedia similigblue circles) andpP. affinis(green squares).
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Figure 40. Distribution of Platypedia minoigreen circles)P. rufipes(red diamonds), and
P. sylvestripurple squares).

The remaining species éflatypediaare restricted to CalifornidRlatypediatomentosaP. scottj
P. vanduzee(Figure 41),P. laticapitatg and P. intermedia(Figure 42) are found in California
forests [1] and chaparral 74,75 ecosystemsPlatypedia tomentosdnas been associated with
California juniper Juniperus californicaCarrigée) [93], P. scotti with thick brush 158 and
P. vanduzeeiwith grassy hillsides and sagebrusArtémisia spp.) Bb4,15816€6. We collected
P. intermediain Pacific madrone Arbutus menziegii Platypedia middlekauffand P. usingeriare
found in Galifornia forests T1] (Figure 42).



Diversity2013 5 208

Figure 41. Distribution of Platypedia tomentosgblue triangles)P. scotti(red diamonds),
andP. vanduzedigreen squares).

Figure 42. Distribution of Platypedia laticapitatalgreen squares),. intermedia(orange
circles),P. middlekauff{red triangles), an®. usingeri(blue diamonds).
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12. Biogeography of the Neoplatype@pecies

The genusNeoplatypediais related toPlatypediadiffering primarily in the costal margin and
number of apical cells ithe fore wings and is the only other member of the Platypediini [26]. Both
species are restricted to North Amerigarth of Mexico.

Noeplatypedia ampliatés found in California and Oregon (Figure 48)eoplatypedia constricta
has a more extensivdistribution being found in 8 western states (Figure 43)e species of
Neoplatypediaare associated with the California upland forests and woodlands hdlitaPécific
Northwest forests161] and N. constrictaalso is found in the forests of the Rodipuntains [L60
and intermountain woodland¥q]. Neoplatypedia constrictdnas been associated with sagebrush
(Artemisiaspp.) [49165167] and rubber rabbitbusli(icameria nauseo9d49].

Figure 43. Distribution of Neoplatypedia ampliatggreen diamondsand N. constricta
(orange circles).

2.13. Biogeography of the Clidophleppecies

There are seven species and two subspeci@éBdafphlepsin North Americanorth of Mexico [26].
Clidophlepsis related toOkanagana Okanagodes and Tibicinoides with these genera classified
together in the TibicininiOther members of the tribe are found in Europe, Asia, India and northern
Africa (the South American genédhomanaDistant needs to be reexamined for its tribal placement).

The majority ofClidophlepsspecies are found in CaliforniaClidophleps distanti distan&nd C.
distanti truncatusare found in the California upland forests and woodlad$ (Figure 44).The
nominotypical subspecies has been reported from chaparral as66&W, 75 and we found ti
associated with blue oalQ(ercus douglasiHooker & Arnott) but it has also been associated with live
oak Quercus agrifoliaNé) [66]. The single record in Nevada f@r. distanti distantis suspectThe
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type locality of C. vagans(Figure 46)is unknow because the type specimen was collected off an
automobile §7] and perhaps something similar happened with Ghedistanti distantispecimen
collected in Nevada as the location is between high population centers in southern California and
southeastern Nmda. The overlap in the distributions of the subspecies suggests the status of the
subspecies should be examined further using acoustic mefirmdknown range df. distanti distanti

andC. distanti truncatavas recently extended into Mexico [&lidophleps rotundifronss currently

known from Arizona (Figure 44), where the collection sites are found in the creosotbususdge
habitats 130 of the Sonoran Deserf§]. The location in Merced County, CA is questionable because
even though the specimevas checked and has been properly identified, this record is in a different
habitat and may have been mislabeled.

Figure 44. Distribution of Clidophleps distanti distan{blue circles),C. distanti truncata
(red triangles) an@. rotundifrong(orangediamonds).

\ |

o

Clidophleps wrighti C. tenuis(Figure 45) andC. blaisdelli (Figure 46) are also found in the
California upland forests and woodland€|[with C. blaisdellialso reported from chaparr&,168.
Clidophleps blaisdelliand C. wrighti were reported to be restricted to chamis@dénostoma
fasciculatumHooker & Arnott) in a southern California habitat§9. There are also some suspect
locations for C. tenuisin central California and southern Nevada abd blaisdelli in northern
California andsouthwestern Arizonalhe known range o. wrighti was recently extended into
Mexico [8]. Clidophleps beamelias a more restricted distribution (Figure 45) and has been reported
from chaparral 14,75] where we found it associated with Atriplex-like plant (probablyAdenostoma
spp. based on appearance and distribution of the genus in California) on which it is cryptically colored
and difficult to see.
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Figure 45. Distribution of Clidophleps beameil(red triangles)C. wrighti (green squares)
andC. tenuig(blue diamonds).
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Figure 46. Distribution of Clidophleps vagans(red squares) andC. blaisdelli
(green diamonds).
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The most extensive range forGlidophlepsspecies is that of. vagans(Figure 46).Specimens
have been collected in Californidlevada and ArizonaCollection sites are found in the California
upland forest and woodlandgl], chaparral T4], and intermountain deserts and shrub stepp@s [
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2.14. Biogeography of the OkanagaBpecies

are 57species and four subspeciesanaganan North Americanorth of Mexico [26] .t is related
structurally to Okanagodes Clidophleps and Tibicinoides with Okanaganaprobably being the
phylogenetic origin for these generehe species oOkanaganaare distributed over most of North
Americg north of Mexico except for southeastern states.

The first group ofOkanaganao be discussed is a complex of species relat€@ksmagana rimosa
Seweral species and subspecies at one time or another were classified re@tennimsal26]. Many
specimens also have been misidentified historidelly.,[49]). Okanagana rimosa rimosa found in
northern regions of North America extending from Newriwick to California (Figure 47) with the
first documented records for New Jersé&y (@ being published recentlyThe species is found in a
variety of habitats including eastern deciduous fore8#$, [central plains 70, Rocky Mountain
forests 60, intermountain forests7p], Pacific coastal/Cascadian forests6]], and California
forests F1]. The nominotypical subspecies has been reported from aspenRogrgusspp.) [L67,
white birch Betula papyriferaMarshall), maple Acer spp.) L70171], pine @inus spp.) b6,
blueberry barrensMacciniumspp.) B596], bigtooth aspenRopulus grandidentataichaux) and
blackberries Rubus alleghaniensiBorter) [L72. The subspecie®. rimosa ohioensigs only known
from northeastern Ohio (Figure 47) and may simply be a localized color vari#itibas been
associated with white pine®ifus strobud..) and hemlocksTsugaspp.) P3]. The validity of O.
noveboracensisvas recently confirmed [12] witthé known distribution in western New York and
southeastern Ontario (Figure 40kanagana occidentalisas a more western distribution (Figure 47)
with the type location determined to be Chilliwack, British Columhiiad]. It can be found in large
numbersin sagebrush shrublands in Colorado [4Bhas been associated with cottonwoddspulus
spp.), trees, underbrush and flowetg4. We found it associated with several bushy plants in a wash.
It is restricted to mountainous environments and is assdondth the Rocky Mountain forestd6Q,
intermountain forests/p], Pacific coastal/Cascadian forest§]], and California forestsr[L].

Okanagana canadensigs a similar range t0. rimosa rimosait is found in northern regions of
North America extendg from New Brunswick to California (Figure 48) in a variety of habitats
including eastern deciduous forests [94], central plains [70], Rocky Mountain forests [160], intermountain
forests [76], Pacific coastal/Cascadian forests [161], and Californiaddiidg. A specimen collected
in Sambaa Deh Falls Territorial Park, Northwest Territory is the northernmdst {&D° W) cicada
we have recorded (Figure 48). It has been reported to use sagelmeshigiaspp.) [49,175], cedar
trees (no species givewjllows (Salixspp.) [174], cherryRrunusspp.), Scots pinePinus sylvestris
L.) and northern white cedafljuja occidentalid..) [172] and we collected it is ponderosa piRen(s
ponderosa Okanagana bellahas been reported to use various tree spddi$2,66] including
ponderosa pine, pifon pine®ihus eduli} [67], junipers Juniperusspp.), aspensPppulusspp.), and
willows (Salix spp.) [49] in the Rocky Mountain forests [160], intermountain forests [76], Pacific
coastal/Cascadian forests [16Chlifornia forests [71] and chaparral [74]. We also found it in quaking
aspen Populus tremuloidgs lodgepole pine Kinus contortaDouglas) and mountain mahogany
(Cercocarpusspp.).Okanagana annulathas a distribution similar to that @f. bella(Figure 48) and
has been associated with the Rocky Mountain forests [160], intermountain forests [76], Pacific
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coastal/Cascadian forests [161], California forests [71] and chaparral [74,75]. We found it in oak
(Quercusspp.), pine Rinusspp.) and sequoi&équaadendron giganteur(lLindley)J. Buchholz).

Figure 47. Distribution of Okanagana rimosa rimos@ed squares)Q. rimosa ohioensis
(green triangles)). noveboracensidight blue stars) an@. occidentaligblue circles).
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Figure 48. Distribution of Okanagna canadensiggreen squaresy). bella(red circles)
andO. annulata(blue diamonds).

Okanagana synodica synoditafound in grasses [38,129162174 in a wide variety of habitats
but has also been reported to use sand gageniisia filifolia) and low shrubs [49]The host plants
are probably grasses because we found specimens in habitats that had no vegetation other than sh



