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• A TAXONOMICREY.ISIONOF THE LEAFHOPPER , 
GENUS FLEXAMIA AND A NEW R.ELATED GENUS 

(HOMOPTERA, CICADELLIDAE) 1 

By DAVID A. YOUNG, JR.,2 E-ntomology Research Div£sion, Ayricullural Research 
Sen'ice, Uniled Stales Department of AgriclIlillre, lind BRYAN P. BEIRNE, 
EntomoloYII Dtl'ision, Science Sen'ice, Canada Department of Agrirullllre 3 

INTRODUCTION 

This bull<:tin brings up to dalP tllC taxonomiC' information 011 the 
lca:fhoppPl' g<'nus Flexamia Hncl describps It new reiutpd gellus, Spar
tOPY!Ie. 'f11p Fle:ra:mia spPC'ips Ilrp common and occllsionully very 
numerous in thc h'afhoPlwr faUIlIt of grass]unds in much of thc Unitcd 
Stlltes find Cunnda. In SOItlt' pUTts of th<:i1' distribution runge, which 
pxtcnds from Cunudn to ):fiehoaC'[w, ~'lexi('o, they are u blp to survive 
in vpry dry habi tats. Although lIlOSt spl'cies arC' vcry commou in 
collC'ctioIJs, litllp information has bepn publishpd on thpi]' lifc histories 
Or food plilnts. PresulIlnbly they Ilrc pxdusivdy grass fl'pdp1's, huving 
bl'CJl J'('corclPd from SP('Cil'S of' Andropo{/on, Aristida, Bo'U,teloua, 
Di8tichlis, and l\luhlenbergia. Information on t11('ir biology has been 
['l'ported by Osbo1'l1 and Ball (20, lIP. 630-635) { nncl DeLong (7). 
Xone of the species are known Lo be yeet.ors of plan t-virus pa thogells, 
and the IlLthol's are not aware of uny such research. 

~Iost of thl' material used in this study is in the United Statcs 
National Museum and in thc Canadian N ati'onal Collection. Material 
from other collections was obtained only to fix sppcies idpntities 01' 

to add to distribution records. 

TAXONOMY OF THE GENUS FLEXAMIA 

Enrly literature pertaining to this leafhoppel' group treatcd most 
of the species unckr the genus Deltocephalus. In 1926 DeLong (7) 
51'st rt'cognized thnt tll(' species formed an entity within his concept 
of Deltocepha.l1l8. He placecl most of the spceips herein discussed in 
tli(' new subgeJlus Flexa.micL, which wus based on gJ'OSS morphological 
eh nl'H.etel'S , uncl he induded s('v('l'ul additional species subsequpntly 
l'degated Lo othp1' gcncm. In 1929 DeLong und Slpesman (14, p. 82) 
devnled "Fh'xamius" lo gencl'ic J'!lIlk, and thpy erectpd the subgenus 
Secopennis' for Deltocephalu.s .slOs,8onae Ball. 

1 Published here with the approval of the Canlldll Depllrtmrnt of Agriculture, 
til' Entomology Division Contrlbutiol1. No. 3444, S('irne(~ Service. 

2 Resigned May 14, 1\)57. Now with Department of Entomology, North Car
olina Stute Collcge, Raleigh. 

3 Th(' llutllOrs are inc\pbted to ,1. N. [(null of Ohio Stat!' C'nh'crRity, W. E. 
LaB(>rp;e of til(' Uni\'ersity of Kansas, and H. II. ROSH of til(> Illinois Natural 
History Sun'ey for loaning specimens from I,hpir in~t,it.lltions; D. ~'1. Dt·Long for 
Imming speeinll'lll'; from his private colh-ctioIl; and W. K China of the 13.ritish 
l\fllf;eulll (Xatllral Hi:';Lory) for his ob:;("rvaUon::; and skptehes of the type of 

• 

Fle:wlllia 'jIroc/llcta CWlk.}. 


~ Italic ll11mb('rs in par('ntlwsC's T('fcr to Literature Citpd, p. 51. 


1 



2 TECHNICAL BULLETIN 1173, U. S., DEPT. OF AGR!CULTURE 

Oman (17, p. 167) in l1is treatment oftbe N earctic genera recognized 
the importancc of the malc genitalia in determining species relation
ships, anel he listed in Flexamia most oJ the speC'ies herein treated. 

,Judging from external appearances alone, the genus Acurhinu8 • 
Osb. (type Dorydium mac1LlatUTlL Osb.) is related to Flexam1'a, and 
DeLong and C!ddw~'ll (11, p. 26) placpd Dpltocephal1L8 pyrop8 Crumb 
in the Osborn gellUS. D. maculalum is reprpsPlltpd in tlip Ohio State 
'Cniversity ('ollec[io11 by 3 femalc spe('imt'ns and :2 specimens WWI 

missing abdomens. D. maculatum dosely J"est'mblps Fle:camia pyrOJ)8 
(Crumb), but thp O\·jpositol' of the form!:'r is longpr in proportioll to 
til(' pygof('r aIHl the cJ.ypellus is parallt'l sidp(l and not bro1ldpr at the 
basp than at the aprx. rntil mall'S of maculalum from GU1l,tpmala 
can bp pxaminpd, it se(,IllS ndyisnbl(' to ('ontil1ll(' to tn'at the l\earctic 
species ill FlfXamia, follo\dng Oman's (17, p. 167) in terprelatioJl. 

Oman (17) placed Ajlexia Omnn and SfCOPOlllis DeL. !tnd Slees. 
neal' FleJ"aml~a. The t)"PP of tltp monobasic Ajlo'ia (fig. 1) has an 
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FWt:RE l.-Afiexia. 'rlliJmllllra (DpLollg}: :1, Apclc>agll;; and C'OIllH'('tin', dor,;al 
a . .,ppC'i: B, ~arne, lateral tl.~lwct: e, llflPX of llPdt'll!.(Ul', dor;;al a;;ppct.: D, i"ft Ftyi<', 

dOniai a;,;pet't; E, pygofpr, latc'ral a:<pC'C't. (All from flllratYPP.1 


aedeagns consisting prirnnrily of two long s]C'ndel" proc('ss('s arisin~ 
at the bnse, n condition !lot known in ,t,'lnamia. Thp authors hnYe 
rPiegatl'd thp monobasic Sf('openni.~ ttl synon)'Ill.\' U1HIC'1" Flf:ramia 
after a carpful study of its typl'. TIll' tJ'llllcnt(' forewings nncl the 
basal v('ntral iH'([eagnl process t(,lld to sp[ it !tpart from othpr sppcil's 
of Flr:mulia, but til(' authOrs interprct UlPs(' chnraetpl's as of Sl)('cifie 
rather than of gPlll'r.ie vaIut', It is llot('worth), that SOnlP chara('ters 
widely ust'd in tht' Dpltoc('phalinllP a::; g(>Tl('ric ('1'itpl"ia nl"P onl)· of 
specifie vnlue in Flc:ramia, for ('xampip bilateral s)'mmptJ)' or asym
metry of tbe a(>c[pagus and tll(' pr(>SPll('p or a\)st'IlcP of 11 joint b(>tw<'(>n 
the aNkagus and the' ('ol1l1C'ctiyp. 

DISSECTION AND STORAGE TECHNIQUES 

Thp shape of tllt' basl's of th(' first vajyulap of tilt' oyipositor is 
valuable in distinguishing thC' fC'!Hal(,s of till' Ffr.:ramia S1)('('i(>s. To 
C'xnmluC' th(,s(> basps critically, ma(,prat(> the fewal(' nbclonlP!l in potas
sium hydroxide' solution, and d('ar with tllp sa111p teC'ilniqup C'omrnonly 
emploYN[ in prpparing males for identification. Aftt'l" transfplTing 
tbe abdomen to glyC'erin, sever the eonjullC'tiva b('twl'en the sixth 
aIld sen'nth abdominal sterna, the ('onjullcth-a betwpel1 thp ('ighth 
and ninth terga, and thCll the plemovcJ) tral lllembrau(> on both sides 
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from the:' base of the:' s('venth sternum to (11(' base of the p)Tgofer. This 
dissection fre('s, Hsa unit, tlw sev('nth sternum, the g<:nital v('stibular 

• 
chamb<:r (5('e Snodgrass 22, p. 79), and lh(' pygof<:r with Ih('oyipositor 
attaehNi. If this ab<lominal apex is th(,I1 'ori('ntNl with t1\(' caudal 
extremity tip, the mpmbran<: of th(' g<:'llital y('>'tibul(' ('nn 1)(' prps5('d 
against the' surface of th(' sli<1(' and s('YPlwl with no damag(' to the 
s('\"('o th sternum, which is th('1"('by fr('Pcl. 

Tl1(' bas('s of th(' first vah-ula(' of thp oyipositor ar(' ('!lSY to ('xamin(' 
in dorsal aspect with transmitt('d light flfi('r th(' underlying s('wnth 
sternum is so fprnO"Wci. Diss('rlpd parts mfl~- bp imJ1lobiliz('(1 Y('ry 
siltisfacloril" for ma.king illustrations of th(' hasps of th(' first Yalyula('. 
Pla'.'(' a smitll flmounl 'of horic Rcid ointnl('nt in the (,Ol1cayity of H 
}'o].lo,,'-gronnd slide. Add glycl'rin. Th(,11 prpss light1~, tIl(' ia tpTal 
!,<;:dioll of till' pygofpr to the' boric acid ointment. This llwthod of 
pr('parfltioll allows ens~- mnnipulation and ('xaminatioll from all 
aSI)('cls and hns bp(,11 found fnr su})('rio1" to Jwnnallmt slide mounts. 
Howc'nr, for id('ntificatiOll purposes onl~', it is frequ('ntly sufiiei('nt 
to ('l('n1" th(' f('mnl(' llbdom('ll witllOut (Ess('etioll, becallsl' in most 
speC'il's till' dingnostic ehnl'nell'rs nt the base of the ovipositor ('nn be 
seen through the clcnJ·ed dorsnl wall of the nbclomen. 

To store the' f('male genitalia, place the sennth sternum in the 
re111ninder of the abdon1C:'n, nncI put, it and tbe pygofer in Il s111all drop 
of glycerin in thp boltom of a smnll vinI. Attlleh the vial to the pin 
bellring the speeim('n from which the abdomrn was tllkell by thrusting 
th~ pin diagonally through Lhe eork. This teehniqup is widely used 
in Xorth Amprien for storage of the gellitnlin. Exnminations of 
structure's so P1"pSPIT('d for almost 2,5 years in the fTnjted Statl's 
Xntionnl ~luspum show 110 (lel('l('rious dl'ects. Thl' dissections nre 
r('fldily trnl1sfclTl'cl to glycC'rin 011 slides and can bc ('xamined in all 
aspl'C'ls. This IIl('thod of stOl'ng(' is extremely helpful to leafhoppC'r 
taxonomist;;. Jt is fur supprior to p(,I'mnncnt slid(' mounts, balsnm 
mOlluts Oil ('anlboard rims through which thc pin bearing th(' specimrn 
is thrust, or th(, ('omp1pt('1~- nbominnblc pI"nctire of gluing the parts 
wl1('11 <lIT On a small pi('('p of cardbonnl through which thp pin is thrust. 

One pr('caution is mumlatory in using tht' smull yinls. Do not 
nllo\\' tilt, "lYC'('ri11 to rt'main in contact with the cor];:. This is ('nsi1v 
Hvoi([('d iftil(, inside' of Uw yinl is f1'('e of dust. ThE' vial cnn b(' easil" 
d(,H1wd before Ol(' gly('('rin is nd(lPd by using an ordiual)' pipt' elpaner 
obtaillnbll' Ht tobnc'co stOrt's nlltl most drugstor(,R in the "Cnitecl States. 
Thp glycerin will not nil run to tht' bottom of ill(' vial if the sides are' 
dusty, Fl"PClllPntly ufl(,l" shipping, many dissections must be trans
ferred to ('[pnn \'i1l1s, b(,CflllS(, tll(' jnrring Hnti inn'rting in transit ('ause 
the glycerin to touch th(, cork of Uw yia1. If !!ly('('rin remains in con
tact wi(h (llc cork for H pl"O(ra(,[p(1 p<'riocl, it s('eps to (he pin, \,'hieh 
lllllY rust or ('orl"o<1(', und. (0 tIl<' la1)('ls, which bp('OllW dis('olon'd. In 
H-cl(iitioJl, tllP prp]H1rlltions he'cOJllP (lnrkellpd Hnd brittle', presnlllnbly 
tlw ["('sull of dissolYC'd tannins from tltt' ('ork. Such preparalions may 
often 1w rpsto1"('d to !l sntisf!ldor~r condition by rl'-U·c'Hting with 
potassium hydroxid('. Prop('r storage lInd nlainlplUlflc(' of the dis
sections is IlS i rnport I1n t n Cll rn torinI l"C'sponsibi1ity as ke'pping n ('ol1ec
tiOll fr('(' of 1ll1lS('lllll pes lR. 

• 
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GENUS rLEXAMIA DELONG 
Deltocephai'us subgenus Flexamia DeLong, Ohio State Unh·., Uni\'. Studies 2, 

No. 13, pp. 20, 22. 1926. Type Dellocephalus re/lcx11s Osborn and Ball, • 
]897, by original designation. 

Flexamius, DeLong and SIeesman, Amer. Ent. Soc. Ann. 22: 82. 1929. (Err. 
pro Flcxa1m:a DeLong.) 

Flexami11s subgenlls Secopennis DeLong and SIeesman, ibid.: 85. 1929. (Ortho
type Deltocephalus sllJssoni Ball.) 

Small cleltQcephaline leafhoppers. Length of male'S 2.8-5.6 mm. 
Head well produced; median length of crown greater than interocular 
width (exception decora); clypellus broader at base than at apex. 
Forewing with reflexed veinlets to costal margin in vicinity of outer 
auteapical cell. Anterior tibiae dorsally with :3 setae in anterior 1'0\\", 

4 in posterior; middle tibiae dorsally with 4 se>tae in eaeh TOW; hind 
femora with apical sli'tal arrangement 2:2:1. 

Sb~rnfll abdominal apoclemes vestigial. ~fale pIa te'S usually shorter 
than pygofe>T (exception slo88onae) , frequentl.y fused for some dist.ance 
along mesal margins, with setal' usually in longitudinal ro\y. ~lale 
pygofe>r constricted and usually with pronouneed poste>rior lobe in 
lateral aspect (exce>ptions graminea, s!ossonae). Style> with pretlpieal 
lobe, which is longitudinally grooved and usually not pronounced 
(exception doerirzgae). Connective with arms eontiguous basally. 
Dorsal aedeagal apodeme wi th pail' of conspicuous appendages directed 
caudoventrad or caudad. 

The species are chiefly yellowish brown, with ferruginous to black 
markings. 1\early always an apieal an'a of the crown is partly or 
completely sUJ'rouncled by dnrkel' markings. In the laUer case the 
crown exhibi ts a clearly defined apical areolet. In adeli Lion, the crown 
often }las a pail' of oblique darker markings at its buse, a pair of trans
verse darker markings at about micilength, and a pair of darker mark
ings parallel to the lateral margins nellr the apex. esuaIl.v thf' prono
tum is faintly striped longitudinally with darker color. The veins of 
the forewings are usually dark mnrgined, and frequently a distinct 
clnrk-margined areole is near the center of the corium. The facc 
varies from completf'ly blael;: to pale with durk markings only near 
the margin of the crown. Some infuscation rxtencls along the pos
terior margin of the seventh sternum of the female at or near the 
middle. Except for the markings of thr face, the color of most species 
varies too much for use in species separation. 

The two claval veins of the fOl'rwings also exhibit much individual 
variation. Thry may be entirely separa/r, contiguous, or fused 
through a considerable portion of Lhf'ir length. 

In the males the apices of the plates vary interspf'cifically from 
bilobecl t.o sharply or broacily rounded. The longitudinal row of 
macrosrtae may extf'lld ovrr the busal thl'.ee-fourths, seven-eigh ths, 
or only middle half of tIw length of the plnte. 'rhf' setae of the pygofer, 
although fairly numerous, arr short, and the pygofer does not appear 
heavily setose as in many ddtocephnline genera. The srillf' may 
OCCUT generally over t.llf' sllrfnce of the pygofer, or they may br re
stricted to a portion of the surfnce. They do not occur in local:izrd 
rows 01' cluGters. 

The connective in lateral aspeeL is more heavily sci erotized in its 
lower than in its upper portion, which is often thinner and is extended • 
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dorsad in a thin keel, the width of which is useful in distinguishing 
the species. The joint between the connective and the al'deagus may 

• 
be presl'nt and very distinct or Absent depending on thl' specil's. 
The Al'c1l'AgUS is without PJ'oc('sses in som(' species and. has several in 
others. Thl' processes are llPll.rly always recun'eel, and onp or mor(' 
of tJlC'm may bl' ('onspieuollsly or minutl'ly spITate along one pdgl'. III 
most sppeips thp1'(, is a strong tpl1dpllCY tOWArd asymmetry in the 
aedeagus. The asymm('iry may bl' slight in some speeil's, thl' resull 
of on unpaired pro('(>ss not lying in 1h(' median sAgittal planl' or of 
two similar Pl'ocl'sses not lying within corresponding planes; 01' thE' 
asymn1C'try may bl' l'xlremp. In the laUer ('Ase thl' asymmetry may 
ha've bl'l'o cau's('d by fin osymmetrical dl'yplopnlC'nt 'of tit(' 'Apical 
AC'deagal proc('ss('s 01' by It l\\'istiIlg of t\1(' a('d(,Agal shaft, both of 
which are bpli('\'('(l to be phyletic. The posi tioll of thl' gOl1opore 
vari('s grl'!ltly. It is D('V('r in the basallllllf of thl' shnfL 

In the fl'mfl]es the sl'\T('nth stel'1lum is J1l'arly Itlways muC'h longer 
than thp sixth, Oft('Il twicp as long or slightly mon'. In most sppcies 
th(' hind margin of th(' s('venth stpl'num is concave on ('ach sid(' of a 
median broadly pro<iuc('d portion, which has n slight m(,(ljan notch 
and a slighi' ('onvexit)' on ('aeh side of Ow notch. How('vE'r, spyeral 
speci('s differ from this usual eondition. Th(' pygofpr bpars wp11
dispprsl'd s('lilC', which may b(' pak, dark, or pall' ut the base and dark 
apically, L'sually th(' oyiposito1' barely rell('hes the apex of tll(' 
pygofpr. 

FLEXAMIA SPECIES RELATIONSHIPS 
In view of \vhat is known of {'volutionary de\'elopm('nts within the 

animal kingdom, it can scarc('ly hl' qu('stiol1C'd that ",hp11 bilateral 
symmetry and asymmetry o('cur in a group of organisms, those 
J'('pr('sentativ('s ('xhibiting asymmr:try, ignoring oll1('r characters, are 
invariably th(' morp sp('eialized. ThE' mall' genitalia of leafhopp('l'S, 
dl'veloping as puirE'd struct U1'es, are bilateJ'lllly synullptrical in Uwir 
typi('al condition. This SOl't of symmetry is prpdominant in thp 
fumily and ('ommon enough, though not univ(,J'sal, ill the primitiyp 
members of th(' family to make logi('al the' assumption that bilateral 
s,vmmetry of the male g('nitalia is an ancestral eondition. 

Asymmetr)' i]1 the mall' gl'nita,lia is not rarp, It is of tell such Il 

minor departure fro1l1 bilatpJ'!l1 s)'mmetry (e. g., pairl'd similar proc
esses one of whieh lies in a planp not symmetricul with its oppositl' 
membE'r) that unquesLionabl)' the asymmetry is a deriv('c\ condition. 
Howe\rer, it is unusual for a gE'JlUS Lo contain some :'P('(,1pS with 
symmetri('al male gpnitalia nnd oth('l's with markedly asymmetrical 
g('nitalia. Fle:r.amia is such a g('t1us. Only the pr('sellce' of morph
ologically inl<'rm('diat(' sppl'i('s pl'eY('nts s('rious questioning of retainillg 
aU'tIle spe'ci('s within a single' g(,lwri(' concept, in Uw ligbt of mod('rn 
laxonomy .at gpneric lew} within the family Cicaddliclae'. 

The authors hypollwsize that in the gl'IlUS Flc:tamia u. primitivl' 
('ondition in thp st l'u('t un' of the aed(,ILgus inc'lud('d l wo pairs of 
recuryl'cl bilatl'rally symm('trica.l appendage'S at 01' .Ill'ar the appx and 
a subtermillal gonoporc at or I1I'ILl' the ap('x of thl' aedeagal shaft 011 

• 
its c{l,udo\rel1tral surfac('. From such a prototypp st'vej'fi,} linl's of 
development arc probably derived, Th(, order in which they are 
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discussed is not to be interpreted as 01(> order in whirh the den'lop
ments may ha\'e taken pla('c. 

III one line of developmen t tlw apicHI pail' of process('s [('nds to fus(' 

and the allteapicnl1.o remain sepllrat<'. Su(·h u. condition is found in 

pyrops (fig. 2, D)5 and pl~cta (fig. ;{, E). In the lati('l' the fusion of 

apiral processes attains 11 maximum umong known species. The 
 •
probability of tJ)(' affinity of these two sp('cies is stl'engthelled by the 

similarity of the male pygofers (figs. 2, G, and :3, 0). 


A. second line of dey('lopl1l(,l1t includes a group witl] two species in 

which both primiliw pairs of proc('sses a]'p pl'l'servrd and two sprcics 

that are nppar(,T.lly d(,l'ived from that condition. This group includcs 

8urcula (fig. 4, D), jn which the an U'apical proc('ss('S urp in asym

metrical planes and. the gonopOl'r is smull and lIearly circular; cu"cala 

(fig. 5, E) jn which the mor(' apical pro('Pssl'S n.l'{' as,Ynllnt'tricn.l and
l 

01(' gonoporl' is slitlilw; abbrez'iata (fig. G, E), ill which th(' more basal 
P1'oc'('sses ar(, absent and the more apical olles arp greatl." ]'rciucrd, the 
gonoporl' being elongate also; and callYOlu'llsis (fig. 7, F), in which tlw 
aedeagal processes are I1bsent, but the location of thl' gonopore sug
gests a deriYiI..tion from a ('ondition likp thut of abbNl'iata. It is Jlol('
worthy that. nothing in the shapp or loralion of the gonopore indirates 
torsion of thp aC'deagal shaft in tJll' first two spC'cies of this group, and 
the as.'-mml'try appears to br simply the rl'sull of 0)1(' of thl' pairrd 
proc('ssrs extpllding in a plan(' Ils.YmJ1H'tl'icIlJ to that of its compll'111l'nt. 
In addition to the position of thC' gonopor(', thC'sC' four spl'cirs hu\'C' a 
distinct joint l)('twepn thl' ronl1(,(,ti\-r Ilnd th(' a('(]ragus, narrow dorsal 
keels on the COl1lll'C'ti\'e, modifiNI st.'-}r api('C's, and a gPI)l'ral similarit) 
in the shape of 01(' sC'\'C'11th s[C'rllum of tlH' f('malC'. 

In a third linp of devl'lop111eI1t. thC'J'(' is n. largl' group of species in 
which the antt'apical pa,ir of a('<ipa,gal pro('('SSPS tpnds markC'c11,\- t,o fuse 
into a single Y('ntral prOCl'S5. This pro('l'ss is rC'fprrpd to 11l'rpaftpI' as 
tIl(' unpaired YC'ntml prO(,C'S5. SOJ1wtinws thp nrpa of fusion appC'ars 
to havr ppJ'sistC'd as a rather distinct groo,"l'. This group is ('011

sidel'C'd to haye two subdivisions, whieil possibly arosl' indE'pendt'ntly. 
In the first subdivision, clewlopnwnt app<'nrs to hn,\-C' inC'ludC'd thC' 

format.ion of an unpnirC'd nntral prO('l'S5, eit11(']' with tlw dl'\'(,lopment 
of (lxtra pro('E'SsC's as in the biza1Tt' 8frrata (fig. 8, J)) or with the branch
ing of thl' more apical PJ'O(,pss('s as in 8108801wp (fig, 9, (') and albida 
(fig. 10, D). The gonopore is C'longatC' und slitlikC'; it is located on U1(' 
unpairC'<I nntrni PJ'O(,l'S5 in 81ossonae and at thE' buS(' of tIlt' grooved 
unpairl'Cj vl'ntrnl pro('('SS in 8f7'rata. In albida appart'ntly the un
paired "'('n tral PI'O('('Sf; has he('oult' partly ndhl'l't'n t to thl' shaft l a 
condition hl'li('\'('<1 to bp highly spr('inJiz('(L 

In thE' sl'('ond subdivision nl'(' inc-ludpd most of t1w sp('ci('s in the 
gl'nus. In tllp mon' gl'nprnlized sP('('j(,s tht' gOllopon' is small and not 
elongated, and it is lo('at('d on tll(' ('ulldon'Jltrnl slll'fa('p Ill'nr till' n.p('x. 
The>sE' sp('('il's includ(' (/ecora (fi~, 14, {'J, stylata (fig. I ;~, E), modl~ca 
(fig. 15, A), 1'itana, (Jig;. II, ('), arizonensis (fi~. 17, ('), fle:r1l1osa (fig. 
18, C), and injlatCL (fig. 12, ('). In JJI'al'riana (fig. 19, E and F) tlw 
snmp ('oneli tion prE'vuils, bu t applln'll tl)· 11 torsi Oil of tIl(' shaft has 
oc('uI'lwl, so that thr gOlloporl' is ant('apiC'111 011 the nnl<'l'odorsnl sur
facp of the shaft. In Ibis spe(,j(,s th(' pronoull('l'd groo."C' on the 
unpail'C'd pro('E'SS is JlotC'worthy. 

5 For illustrations, see pp. 12--18. • 
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In imputans (fig. 21, A) thC' aedeagal apex is similar to tha.t of 
prairia,na, but the' groovl' ('onstitutes the' gonopor('. Thr authors 

• 
h~-pothesize that through such an ancestral form. wilh the fusion of 
this pro('('ss to HI(' aedeagul shaft. the gonopOl'e moy('(1 to a morC' busuJ 
position on the shaft. F. rejlexa (fig. 22, E) possibly I'eprps£'nts an 
intermediat£' ('ondition in til(' monnl('nt of tll(' gonoporp, with thp 
unpaired pro('ess fused basally to tht:' at:'deag-al shuH but free at its 
extremity, til(' gonopore ('ircular and some distaI1(,C' from tht:' basC' of 
the pro('l'SS on thl' antl'rodorsal surfa('l', and a trae(' of thl' groovl'. 
persisting on thl' fre£' apical portion of 01(' proc('ss. Thl' position of 
til(' gonopor(' has shiftrd similarl.\· in ,~andersi (fig. n, 11), but h('rr thl' 
gonoporr is mon\ ('longat('. TIl producta (fig. 24. D) mov('m('nt of the 
gonopore approa,chps a maximum. Th(' C'long-ntl' g-olloporl' is on 
thl' tlnll'l'odorstll surfuc£', and tl](' unpairC'd pro('('ss htls bl'C'oml' almost, 
rompJpt('1y udh('J"('nt to th£' shaft PX('l'pt for a minutp fl'('(' P1'O('l'ss, 
whicb probably 1'<'pn'sl'nts OIJ]~' thp apC'x of n.ll initially longer pro('Pss. 
In flraminea (fjg. 2,'j, Ii and D) lhp lInpairpd pro('{'ss has ('ompldply 
disappl'fl.l'('(1 pxcppl for a nurrow <.'dgc', and tlIt' shaft app('ars to hav0 
undprgoJl(, torsioll. so that tllp dongalr gonopoJ'£' now sP('ms to bC' 
spiral. F. clayi (fig-. 2fl, (') t1llcioubtC'dly stands in thp samC' linp of 
d(>,-p10pl1lpnt. 

Thr nn tl'apicnl PJ'O(,l'SSPS possibly 1111\·p bp('n lost in gra1117i11'ca (fig-. 
27, FJ and dakota (fig. 2S, lJ). wl]('rp thp gonopor(' is suboya(p on till' 
anl('J'odoJ'sal surfn('p and lilt' npienl PI'O(,PSS!'!; sllgg('st phylptic torsion 
of tIl(' shaft; lind in atlantica (Jig. 29, IJ), wh('J'(' (h(, gonopol'(' is l1.ll(P
apical, ('ir(,lllu.l'. and lat('ml und tl1P pro('('ss('s also indiC'a.tp a, twisting 
of thp shaft. Possibly (h('s(' sp('('ips iwlong jll th(' s('cond subdivision. 

F. ]Jtctillata (fig. :30. (') and dOfl'illfjat (fig. :31, lJ) diff('r from lhp 
pn'(,pding specil's. i)('('aus(' tl\{'.\· ]):1."p 110 lrll('(' of ill(' al'dragal proC('Sl:;(,S; 
othpf"wisl' t1H'Y arC' similar to thl' othpl' lllPmi)('l's of lllp gpnllS. Possibl.\· 
lh('y iwlollg a( (h(, (,llhuina(ion of 011(' of 111<, tllrC'l' dl'yplopnlC'ntn.l linC's. 

KEY TO THE FLEXAMIA MALES 
1. Apical portion of ard('ap;l1~ with -1 or marl' prO(,Pl'l'PS or with 2 autpapieal 

prQ('('~;(p" andl apicul filtllp;('lik(· procps,,~~~~~~.~ ______ . _______ 2 
Apieal portion of ll('dpagll~ \I'ithout procpss('s or ,,·ith 2 or :3 prOCcsspg 

(procp~;;(,:; lIlay i)p branchpd) _______ ._~ ___ " • ___________ •• ___ G 

2 (J). I'rp;ofpf with eOJl;;pil'llou;,; ltcutC'ly aup;ulatp \'(-utral 10bp (fig:;. 2, G, and 
;3, (;j" tH'dl'ap;Ul' with pair of ant.eapical prOCPRl'P:; and apical ftangelike
proc(':-\s • - ~ • - - - - -. _ - _. ~, _ , __ -. _________ ~ , • -~ ______ - .. _~ __ _ a 

l'yp;ofpr with pos(l'rior 101)(' roundrd Yrntrally; aeclPtlp;u;.; not as abovp.. 4 

;~ (2l. Al'(h'flg\l~ with alltpupical proc('~~('~ arisil)g basad of p;onopore, upicttl 
flanp;plike prol'C'SS l'xtl'll!linp; basad of gonoporp (tig. 2, DJ; lenp;th of 
crowJI morl' thaI) tWIC(> intprol'ular \\·.idtlL .... _ _. 7JlITOPS (Crumb) 

Al'cleagus with antpapi("al PfO('PI<SP;'; ari;.;inp; at latC'nll margins of gOllo
pon', apical Jianp;plikl' pro('ps!< Hot attaining basal margin of gonoporp 
(tip;. :~, E); l!'np;th of CrowlI 1<'1'1' than b\'icp illtl'rocular width 

piela (Osborn) 

-1 (2). i\pdpap;us with 2 pair;; of apical processl's in addition to J ullpaired 
ypntral ami 1 ullpain'd dorsal prO('PSf; (tip;. 8, [)l; ::;tyle ap!.'x not foot 
slulj)('d jJl broad!,st as]l('cL _____ ~. ~ _ ._. _ sen'ala 13palllcr and Tuthill 

;\pdl'agus with 2 pair,; of proc('ss('l' only; ;;~yleapl'X foot shappd in 

• 
broad('st IlsPPCt__ _~___ __ _ ____ .__ • _______ .. _. _________ 5 

436380 0-ii8--2 
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5 (4). Gonopore a small subcircular opening near apex of aedeagus; apical pair
of processes short (fig. 4, D) ___ ., ______ sllTcula DeLong and Sleesman 

Gonopore elongate; apical pair of processes much longer (fig. 5, E) 

6 (1). 

7 (6). 

8 (6). 

9 (8). 

10 (9). 

11 (10). 

12 (lJ). 

13 (12). 

14 (12). 

15 (14). 

1.6 (15). 

curvata DeLong 

Acdeagus with pair of branched a.pical processes (figs. 9, Ct and 10, D)
(additional processes may be present) _________________________ 7 

Aedeagus without branched processes ___________________________ 8 • 
Aedeagus with unpaired ventral proce5s near base of shaft (fig. 9, B); 

gonopore slitlike on unpaired ventral apical process (fig. 9, C);
forewings obliquely truncate apically______________ slossonae (Ball) 

Aedengus without unpaircd basal process; gonopore subterminal, not 
sJitJike (fig. 10, D); forewings not as llbo~'e __ olbida (Osborn and Ball) 

Aedeagu~ with 3 processes on shaft (1 may be small and much basad 
~of apex) ______________ __________________________________ • _ 9 

Aedeagus with 2 processes on shaft or none _____________________ 22 

l'ygofer produced caudally in spinelike process (fig. 13, F) 
s(ylala (Ball)

Pygofernot so_____________ . ___________________ . _____________ J0 

Pygofer with posterior lobe produced, hea,vily sclerotized, and angled on 
ventral margin (fig. 17, D) _________ ~ ___________ arizonensis, n. sp. 

Pygofcr with posterior lobe rounded vE'ntrally ___________________ 11 

Aedeagus with ventral process spatUlate apically; lateral processes 
Iyriform; apex of aedeagus attenuate beyond bases of lateral processes
(fig. 11, C) ______________________________________ ritanoBeamer 

Aedeagus lacking above characters _____________________________ 12 

Aedeagus with unpaired ventral process greatly elongate (figs. 12, C, 
and 14, C); gonopore subapical on caudoventral surface _________ 1:3 

Aedeagus not with 1 process conspicuously longer than other 2 (figs. 17, 
0, and. 18, C); gonopore a:;; above or slitlike or much basad of apexofshaft___________________________________________________ 14 

Aedeagus with unpaired ventral procesS forming angle of about 45° 
with axis of shaft in lateral aspect; paired processes not serrate; 
shaft arched slightly caudoventrad (fig. J2, B) 

1:njlata (Osborn and Ball) 
Aedeagus with unpaired ventral process forming angle of much less 

than 45° with axis of shaft in lateral a.spect; paired processes serrate 
along one edge; shaft arched caudodorsad (fig. 14, D) 

decora Beamer anci Tuthill 

Gonopore small, short-oval or triangular, and near apex of aedeagal
shaft, not located on process but at ba.se of one________________ 15 

Gonopore varied, slitlike or oval, and pronouncedl)' anteapical; if short
oval (rejleza) , then definitely located on process at some dh,tance
from base of latter_________________________________________ 18 

Distinct jointpresE'nt betwccn connective and aedeaglls (fig. 16, B) __ 16 
Without distinct joint between connective and aedeagus (fig. 19,B) ___ --- ____ pra&ianaDeLongp ______________________________ 

Connective in lateral aspect with dorsal keels very narro,,- (fig. 18, .ti); 
aedeagus with unpaired ventral procE'SS extending basad less than 
one-third length of shaft; pygofer in lateral aspect with caudoventral 
margin of hind lobe more strongly produced thar~ caudodorsal
margin ______________________________________ • _ jlezlllosa, (Ball) 

Connective in lateral a.spect with dorsal keels broader, extending d,orsad 
half or more length of dorsal aedeagal apodeme (fig. 16, A); aedeagus 
with unpaired ventral process extending basad approximately 
one-third length of shaft; pygofer in lateral a.spect with caudodorsal 
marg~n of hind lobe more strongly produced than caudoventra1margln___________________________________________________ If 

• 



17 (16). 

• 18 (14). 

19 (18). 

20 (18). 

21 (20). 

22 (8). 

2:3 (22). 

24 (22). 

25 (24). 

26 (25). 

27 (24). 

28 (27). 

29 (27). 

• 
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Face with interocular band deep black; b!ll>e of unpaired ventral process 
of aedeagus appearing fused to shaft in lateral !ll>pect (fig. 15,
}3) _________________________________ rnodica Beamer and Tuthill 

Face with interocular band pale brown; base of unpaired process of 
aedeagus not appearing fused to shaft in lateral !ll>pect (fig. 16,C) ______________________________________________ tezana, n. sp. 

Gonopore slitlike, extending full length of one of apical processes(fig. 20, D) ________________________________________________ 19 
Gonopore otherwise _________________________________________ 20 

Forewing with conspicuous black areole on disk; pygofer with caudal 
margin distinctly concave; without joint between aedeagus and con
nective ___ " _____________________________________ areolata (Ball) 

Forewing without dark areole; pygofer with caudal margin convex; 
with distinct joint between aedeagus and connective 

impllians (Osborn and Ball) 

Pygofer with posterior lobe strongly expanded on ventral margin; 
expanded portioll rounded ventrally and overlapping corresponding
lobe of other side (fig. 24, F and 0) ____ " _ _ __ _ _ _ producla (Walker) 

Pygofer with ventral margin of posterior lobe weakly expanded and 
not overlapping complementary lobe ventrally_________________ 21 

Plate with distinct auteapical protuberance along lateral margin (fig. 
23, 0); gonopore on lateral surface of shafL __ _ _ _ sandersi (Osborn) 

Plate with lateral margin simple; gonopore on dorsal surface of shaft 
(fig. 22, D) _________________________ __ rejlexa (Osborn and Ball) 

Gonopore spiral (figs. 25, B, and 26, C)------------------------- 23Gonopore not spiraL _________________________________ . _______ 24 

Aedeagal shaft not strongly expanded at base of gonopore (fig. 25, D); 
apodemal appendages of aedeagus without prominent anteapical
protuberances ______________________________ graminea (DeLong) 

Aedeagal I';haft strongly expanded at base of gonopore (fig. 26, 0); 
apodemal appendages of aedeagus each with prominent anteapical
protuberance directed mesad ________________________ clavi, n. sp. 

Style with apex foot shaped, obliquely truncate, or bifid apically inbroadest aspect____________________________________________ 25 
Style with apex gradually tapered _____________________________ 27 

Size large, length 4.5 mm. or more; apical aedeagal processes distinct; 
gonopore ou anterodorsal surface of aedeagal shaft (fig. 27, F) 

gramrnica (Ball) 
Size smaller, not exceeding 4.0 IDm.; apical aedeagal processes indistinct 

or absent; gonopore on caudoventral surJace of aedeagal shaft___ 26 

Aed('agal shaft almost parallel sided in caudovcntral aspect; gonopor(' 
elollgate, slitlike, base approximately at base of apical third of length 
of shaft (fig. 6, E); style apex biramous in broadest aspect 

abbreuiala (Osborn and Ball) 
Aedoogal shaft elongate and diamond shaped in caudoventral aspect 

(fig. 7, R); gonopore not as above, located approximately at midlength 
of shaft; style apex obliquely truncate in broadest aspect 

canynnensis, n. sp. 
Aedeagal shaft without paired apical processes __________________ 29 
Aed!'agal shaft with distinct pair!'d apical processes ____ • ________ 28 

GOllopore anteapical 011 anterodorsal surfac.e of shaft, which has apical 
process on each side (fig. 28, D) _ _ ________________ • dakota, n. sp. 

Gonopore antr'apical 011 lateral surface of shaft, which htls both apical 
processes arising on on!' side (fig. 29, D) __ • ____ atlantica (DeLong) 

Style with preapicallobe produced posteriorly (fig. 31, F) 
doeringae Beamer and Tuthill 

Style with preapical lobe not produced (fig. :30, F) 
pectinata (Osborn and Ball) 
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K:EY TO THE FLEXAMI A FEMALES 

1. 

2 (1). 

3 (2). 

4 (;3). 

5 (I). 

6 (5). 

7 (5). 

8 (7). 

9 (8). 

] a (9). 

11 (10). 

12 (11). 

1:3 (10). 

Dorsum with pair of vittae extending from hind portion of disk of 
crown across pronotum and scutellum (fig. 27, A) _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2 

Dorsum variously marked, without such vittae ___________________ 5 

Seventh sternum with hind margin broadly concave (fig. 27, I) •gram.1nica (Ball)
Seventh sternum with hind margin produced at middle_ _ _ _ _ _ _ _ __ _ _ ;3 

Seventh stel'llum distinctly trilobed, lateral lobt's very pronounced
(southern Florida) (fig. 9, (}) ____________________ slossollae (Ball) 

Seventh Rternum not distinctly trilobed, but with more or 1t'5s pro
nounced median lobe (Central and Southwestern United Stat('s) __ 4 

Clypeus entirely pale except for small areolet at base 
albida (Osborn and Ball) 

Clypeus with basal broad black illterocular band bearing white arcs 
ritalla Beamer 

Fact' entin'ly black, genae at most with oblique' pale streak ________ 6 
Face black basally, pale apically, or brownish in part, at least genae 
pa~_____ . ______________________________________ c __________ 7 

Forewing with conspicuous black spot in corium (fig. 20, A); seventh 
sternum strongly and rather abruptly produc('d at middle; crown with 
median I('ngth more than one-half grt'ater than interocular width 

areolata (Ball) 
Forewing without conspicuous black spot in corium; seventh sternum 

broadly convex at middle; crown with median length le's8 than on('
half greater than interocular width ____ hnputans (Osborn and Ball) 

Crown of head with median 1(,llgth twice or morc int('rocular width 
(fig. 2, A); face carinate at middle of base _ _ ___ _ _ _ PYTOPS (Crum b) 

Crown of head with median length less than twiet' interocular width;
face not carinate at basc___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 8 

Seventh sternum with median apical notch half It'ngth of sternum or· 
more (fig. 7, G) _________________________ "" ___ canyol1ensis, n. sp.

Seventh sternum not so ________________________________________ 2 

Ovipositor with base of each first valvula recnf\'l'd dorsally in dorsalaspect. ____________________________________ c _ _ _ _ _ _ _ _ _ _ _ _ _ _ 10 
Ovipositor with base of each first "alnda not [('curved dorsaJly_ _ _ _ _ 26 

Ovipositor with base of each first valvula curved dorsad and laterad, 
forming angle of more than 45° with long axis of valvula and extending 
laterad beyond lateral margin of valvula when viewed from above
(figs. 1:3, 1,14, I, and 15, E) _________________________________ 11 

Ovipositor with recurved portion of eltch first valvula 1'.ot extending 
laterad beyond lateral margin of valvula (or only very slightly '<0); 
if longer than broad, then with long axis forming angle of leR5 than 
45° with axis of valvula wh('n viewed from above______________ 13 

Rec:urved base of each first valvula very slender in dorsal aspect,
posterior lIlargin concave (fig. 1:3, J) __ _ _ _ _____ • __ sty/ata (Ball) 

]If?curvcd base of (':teh first valvula broader in dorsal aspect, anterior
margin straight or convex___________________________________ 12 

Recurved base of each first valvula more distant from broadest part of 
valvula and with dorsal portion often lightly Rclerotized and with 
small anterior point (fig. 14, I) _______ _decora Beamer and Tuthill 

Recurved base of each first valvula without small antNior point and 
situated closer to broadest part of valvula (fig. 15, E) 

modica Beamer and Tuthill 

Recur\'(~d base of each first valvula ('Iongate, slender, evenly eUl'v('d, 
submembranous candally, extremity parallel to long axis of valvula
(fig. 5, 1) ____________________________________ __ ClITvata DeLong 

Recurved bases of first valvulae not sOi if Slender, then with apiceRdivergent _________________________________________________ 14 

• 
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14 (13). Recurved portions of first valyulae large, conspicuous, with more 

• 15 (14). 

16 (15). 

17 (16). 

18 (17). 

19 (18), 

20 (19). 

21 (20). 

22 (20). 

2:1 (22). 

24 (23). 

25 (2~). 

26 (9). 

27 (26). 

• 

lightly sclerotized extremities, which are caUperate in dorsal aspect
(fig. 8, I) _______________________ ___ serrala Beamer and Tuthill 

Recurved portions of first valvulae not so; if caliperate (peclinata) ,then much smalleL _______________________________________ 15 

First valvulae each with angular protuberance at base and more caudal 
convex lobe, which forms with complement of opposite valvula' a 
collarlike structure (fig. 6, K) _______ abbreviata (Osborn and Ball)

First valvulae not so ________________________________________ 16 

Recurved portions of first valvulae caliperate in dorsal aspect (fig. 30
If) _________________________________ pectinaia (Osborn and Ball) 

Recurved portions of first valvulae not 50_______________________ 17 

Seventh sternum with posterior margin strongly, narrowly produced at 
middle (fig. 31, 0) __________________ tioeringae Beamer and Tuthill 

Seventh sternum not so; if produced, then less strongly and usually
more broadly so __ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 18 

Recurved portion of each first valvula short, with acute dorsal pro
jection directed anterolalerad (fig. 12, H) __ injiala (Osborn and Ball) 

Recurved portion of each first valvula without such proJection ____ 19 

Recuryed portion of each first valvula bisinuate, with more lightly 
sclerotized posterior projection from caudoventral region (fig. 3,
J) _________________________________ • ____________ piela (Osborn) 

Recurved portion of each first valvula not bisinuate______________ 20 

Recuryed portion of each first yalvula parallel to anteriormost border 
of each valvula in dorsal aspect and appearing aR rim aboye latter
(figs. 25, H, und26, E) ______________________________________ 21 

Recurved portion of each first valvula not so _________ • __________ 22 

Anteriormost border of each first valvula appearing somewhat angular 
in dorsal aspect, recurved portion very narrow and no~ high (fig. 25, 
If) ________________________________________ grarmnea (DeLong) 

Anteriormost border of each first valvula rounded, recun-ed portion 
much broader and considerably higher (fig. 26, E) ______ clayi, n. sp. 

Recurved portion of each first valvula concave posteriorly in dorsal 
aspect (fig. 17, 0) ______ . ____________________ arizonensis, ll. sp. 

Reeurved portion of each first valvula not so______ .. _______ . ____ 23 

Recurved portions of first valyulae divergent posteriorly __________ 24 
Recurved portiong of first valvulae very short, not divergent posteriorIy___________________________________________________ 25 

Rerun'ed portion of each first valvula dirfcted strongly caudolaterad 
(fig. 4, I); seventh sternum witle hind margin broadly concave at 
ndddle (fig. 4, (J) __ .. ______________ sllrclIla DeLong and Sleesman 

R€'curved portion of each first valvula directed almost caudally (fig. 
18, I); seventh sternum with hind margin broadly convex at
middle__________________________________ . ___ . __ _jicxlliosa (Ball) 

Recurved portion of each first valvula with hind margin more gtrongly 
convex (fig. 16, I); without scleritc in membrane of dorsal wall of 
genital vestibule above and behind base of valnIla•• _texana, n. sp. 

ReclIn'ed portion of each firgt valvula very short, less l'tro"gly convex 
(fig. 19, I); with sclerite in membrane of dorRal wall of genital 
vestibule above and behind base of val vula. ___ .. _. prairiana DeLong 

Bases of first valvulae obliquely truncate, valyulae apparently becom
ing membranous basally (fig. 22, .J) __ Jejiexa (Osborn and Ball)

Bases of first vaivulae convex basally _______________ . _ _ _ _ _ _ . _ _ 27 

First valvtJIae broadest near bases in dor!')al aspect (fig. 24,. J) 
prodllcla (\Valker) 

First valnllae broadest more posteriorIy in dorsal aspect (figs. 2:3, H, 
and 29, Il) __ __________ _sandersi (Osborn), atlantica (DeLong) 
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DESCRIPTIONS OF THE FLEXAMIA SPECIES 6 

Flexomiapyrops (Crumb) 

DeUocephalus pyrops Crumb, Amer. Ent. Soc. Ann. 8: ] 91. 1915. 

Deltocephalus (Acltrhimls) pyrops, DeLong, Ohio StateUniv., Univ. Studies 2, 
 • 

No. 13, p. ,21. 1926. 

Flexamia pyrops, Oman, "Vash. Ent. Soc. Mem. No.3, p. 167. 1949. 


E 

FiGURE 2.-Flexamia pyrops (Crumb): A, Habitus; B, aedeagus and connective, 
lateral aspect; C, same, ventral aspect; D, apical portion of aedeagus, caudo
ventral aspect; E, same, lateral aspect; F, right style, dorsal aspect; G, male 
pygofer, lateral aspect; H, first valvifer and base of first valvula of female, in 
situ; I, seventh sternum of .female, showing individual variation. 

Length of male 3.7-3.8 mm., of female 3.8-4.2 mm. Head very 
strongly produced, with median length of crown more than twice 
interoeular width and approximately equal to transocular width. 
Hind wing reduced, not exceeding claval apex of forewing; forewing 
attaining apex of abdomen in male, exposing dorsum of pygofer in 
female. Face stramineous, except interocular fuscous line basally, 
which has three or more short lobate projections from lower margin. 

Male pygofer with distinct notch 011 dorsal margin before posterior 
lobe, which is produced and sharply rounded dorsally and produced 
ventrad in conspicuous acute process. Connective with dorsal keels 
narrow. Joint between connective and aedeagus poorly developed. 
Aedeagus symmetrical; shaft slightly bisinuate in lateral aspect, 
elongate, slender, gradually tapering; gonopore subapical on caudo
ventral surface; apex of shaft capitate, expanded apical portion with 
fewer more distinct teeth on margin than in pieta (see p. 13); pair of 
slender recurved anteapical processes arising some distance basad of 
gonopore, each with one edge minutely toothed. 

6Under 'each species heading the Il' •.ymy listed is selective, not complete. 
It shows the original description, the' <4 combination with Flexamia as a sub
genus or genus, and specific synonyms. 

In the discussion of distribution under tRch species, an effort has been made to 
exclude previously published records of undetermined validity and to distinguish 
distribution based on published records from that based on material actua,lly 
examined. This method is considere', preferable to that of summarizing pub
lished distribution records indiscriminately and at the risk of perpetUJating errors 
resulting from misidentifications made before knowlec!ge of specific!lharacters 
reached a satisfactory degree of refinement. 

,. 

!. 
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Femaip seventh sternum with hind margin conspicuously Goncave at 
middle, with small convex median projection within concavity; 

• 
ovipositor with each first valvula appearing curved dorsad through 90 0 

at base in lateral aspect, this basal portion extending laterad beyond 
margin of valYltla in dorsal aspect. 

This species was described from specimens Laken from Al'istida 
longespiea in Clarksville, Tenn. A male cotype from the Snow 
entomologicnl collection, University of Kansas, has been examined 
and is here desi~nated lectotype. Specimens have also been exam
ined from .MarYland, Georgia, and Florida. DeLong (7, 1). 22; 10, 
p. 226) has reported it from Illinois, Tennessee, .Mississippi, Ohio 
Pennsylvania, Maryland, Virginia, and North Carolina. 

F. pyrops is closely related to pieta, from which it is readily dis
tinguished by its much more produced head in both sexes, by the origin 
of the aedeagal shaft processes basad of the gonopOrt' in the male, and 
by the concave posterior margin of the seventh sternum in the female. 

Flexamia picta (Osborn) 

Deltocephal-us pictlls Osborn, Davenport Acad. Sci. Proc. 10, p. 165. 1907. 
Deliocellhalus funablllus Crumb, Amer. Ent. Soc. Anu. 8: 189. 1915. 
Deltocephalus (Flexamia') 1lictllS, DeLong, Ohio State Univ., Uni\'. Studies 2, No. 

13, p. 32. 1926. 
Flexamius piclus, DeLong ancl Slecsman, AmE'r. Ent. Soc. Anll. 22: 83. 1929. 

(Err. pro Flexamia.) 

I 

'~I 
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FIGURE 3.-Flexamia piela (Osborn): A, Habitus; B, lledeagus and cOlUlective, 
lateral aspect; C, same, cuudoventral aspcct; D, right style, dorsal aspect; 
E, apex of aedeagus, caudoventral aspect; F, same, lateral aspect; G, male 
pygofer, latcral aspect; H, sev('nth sternum of female, showing individual 
\"!Lriation; I, first valvifer Itnd base of first valvula of f('male, lateroventral 
aspect; J, bases of first valvulae of fcmale, dorsal aspect. 

Length of Illale 3.7-4.] mIll., of f('Illule :3.8-5.] mill. Head with 
median IplIgth of (TOWn about. on ('-,fourth gren,ter Lhan interoc-ular 
wid th and approxirnaL('ly six-Len ths Lrallso('ular wid tho EO/'ewing 
exceeding abdominal ap('x Or subbrarhypi.('rous, exposing pygofer 

:e dOTsally; hind wing 11S in llyroJlI:i. Fact' plLl(', with broad inLero('ular 
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fuscous burrd, in which white arcs art" visibh' across upper half of 
clypeus. 

Male pygofrr .as in pyrops. Connectivr simihLI' to that of IJyrops, 
but with dorsal kf'els narrower. Joint brtwerl1 conncctivt" a,nd • 
aedeagus poody dcvrloPNI. Ardell,gus symmetTical; shaft. straight, 
elongate, slender, gradually tapl'l'ing; gOllopore subu,piC'a,l on caudo
ventral suriaC'r; apex of shaft cn,pitn,tt" l'xpandl'd portion with f('w 
minute (('(Ith; pail' of slrndel' l'ecul'vcd antNLpi('al pro('('ssrs with entirr 

edges, arising one on cacll sidp of gonopore, rxtrTlding basad about. one

fourth length of shaft. 


Frmol(' sevcllth sternum with hind margin ('OIlCIWr at ru('11 sicic of 

broud wNl.k convex UH'diul1 projcetion, which is slightly J)otchcd 

apically; ovipositor with Intsc of ra('ll first vnlvulu. clIlTrd through 

180

0 
and gh-ing oIl' 1rss hcaYily s('iProtizcd Yf'ntrul subapical branch, 


which is c1il'r('tNI cfl.udfl.cI, I'('C'lllT('d portion ohlique and bisinuat.c in 

c1 orsol aspect. 


A spl'C'imrn of thr original ('olypr s(,l'i('s of Drltoceplwlu8 flllwb1ilu8 

Crumb co]J('rlrd on ({Al'i.~tida fJf£J,cilili" from Clnl'ksvij]p, Ten1l., has 

brrIl rxamin('cI, Thp lc('tot~])e of [hr Crumb sp('ci('s, drsignatpd by 

BcanH'l' (4, p. 257), is in the Snow ('ntomolo~icflJ ('ollrction, eni

\~pl'sity of Kt1nsas. Thr holotype of l)icta. from Sta[cn Island, ~. y.. 

is in the Ohio State rnin['sity ('ollc('[ion. A muIr ('ompal'rd with the 

type hn.8 I>rrn st udird. Otlwr sprcirnel1s hfl.\'(' brrn ('xaml11ccI from 

PrJ1Jlsyh-ania) ~Iaryln,nd, Virginia, thr Dislri(,t of Columbia, Ohio. 

T('nnrsscp, Krlltucky, Illinois, Kansas. nnd T('xas. 


Thr malt' grnifuJiu of pieta J'csemblp thosp of pyro]J8 in ge'neml. 

Distinguishing {'haractprs han' b('rl1 lloit'{l.in lh(' dis('ussioll of pyr0]J8. 

The femalt's can b(' distinguisllPd from thos(' of otl1('r sp('('ies by thp 

('hal'a('tl'I'S mentioned in the' kcy. 


Flexamia surcula D.eLong and Sleesman 

Flexamia 8uTnilu8 DeLong- and SlcrsU1an, AnlPr. En!. So('. Ann. 22: 99. 1929,
(Err. pro Flex(LlIli(I,) 

Lrngth of Illt1lp 2.8-:3.2 mrn., oJ frmall' :~.4-:LG mm. Head with 

mrdian lrngth of rrO\VlI npproximl1tdy on(\-third ~n\atf'r than intt'l' 

ocular width and two-thirds tl'flllso('ular \\'idth. Hind wing J'('du('t'{I, 

not attaining elayal fl,pex of fon'wing, which usuully dOt's not attain 

abdominal apcx. FI1('r stramillPOus, ('x('('pl for oroad brown basal 

intero('ull1r liue, 

~:Jal{' pygoff'r with postrrior lob(\ sll'ongly produ('('d I1nd rOllllcIpd 011 
dorsal portion of posi(,J'ior ml1rgin. S(ylt, wi t h lHLrrowpd apicHl por
Lion foot shapNl but wit,h "lOp" 101\g('1' than in ('llrl'ai.a. ('onIH'c'lin 
and joint betw('rn COllllCCti\'c and 11cdengus distinct. Apdpaglls almost 
symrnrtricnl; shaft dongal,(', mOl'r sl('ndpl' than in flll'/l(lta in caudo
Y(lntral aspr('l, gradually broadpnjng ill apical half to short. narrow(.d 
11pical portion in latpl'U1 asp('ct..; gonoporp an[Pllpicu.l on ('!wcloV('ntl'lll 
sUl'fa('e j pail' of l'e('urYcd HVicl11 PI'O(,(ISS(,S, much shol'lrl' t hall itl 

c1lrvaia, and pail' of longer PI'O('.csSPS arising OIl(' on rlLch sick of gono
pore, t'xtrnding basad bUl Cl!l'\'N! slighlly ItlLpl'ad at ILpj('(\S, all pro
('esses with edgcs ('nlirr; apodpmal Pl'O(,(,SS('S slpndpl', (,l1ch with 
an [papieal vr[l trally dil'Pctt'd bran('h. 

http:lloit'{l.in
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FWCRE 4.-Flexam.ia. 811Tcula DeJ"on~ and Sleesmau: A, Aedeagus and connective, 
latrral 11sprct; B, SarTH', ventral aspect; 0, apex of aeclcaglls, lateral aspect; 
J), same, clludal Hspect; B, right style, dorsal aspect; F, male pygofer, lateral 
IIspeet; G, seventh sternum of fC'malC'; H, first valvifer and base of first valvula 
of female, lr-terovcntral aspect.; J, bases of first \'!L\vula(' of female, dorsal aspect,.
(C and J) from paratype.) 

Female seventh sternum not strongly produced, with hind margin 
flightly COIlCaye on each side of pair of triangular projections, which 
.flank shallo,,' median excision (fig. 4, G); ovipositor with each first 
va1vula with basal portion curved dOl'sad through more than 90°, re
run'ed portion oblique and crescentiform in dorsal aspect. 

A maie paratype htlS been examined. The species is known onl~' 
from the type series and other specimens from BrOWIlSyilJe, 'lex. 

1<'. 8ul'culn is dosel." related to CY,Tmta, in the treatment of wbich 
distinguishing characters for thl' males are discussed. 

Flexamia curvata Delong 

J)eltocephal'll,~ (F/e;r;amia)cllrval/ls DeLong,Ohio Statt· Fni"., Uni". Studies 2, 
Xo. 13, p. 3-1. 1926. 

Flcxumills curvalll.~. D('Long und C'aldwf2'lI, ('hl'ck List; of t hr C'icadl'llidac (Hom
optrra) of America, North of l\Il'xico, p. 27. 1937. (Err. pro Plexamia.) 

Length of male 2.G-3.5 .mm.,of female 2.9-3.7 Ilun. Head with 
median .length of crown from one-fifth to almost half greater than in
L<.'roculal' width and six-tenths or more transoc.ular width. Hind 
wing uSlluHy reduc.<.'d, not uttninillg clavn.l apeXj forewing frequently 
exposing p.vgoJel' in both sexes. Ftwe pnJ('. with fl'\\' pale-brown 
tmnsvers(' ares dorsn.ll.\' OIl el.rpeus. 

:'[n.le pygofer with upper pn.rtof posterior lobe strongly produced 
4:~638(1 0-;;8--:1 

http:dorsn.ll
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caudally. Style wi th narrowed apical portion foot shaped in broadest 
aspect, but with "toe" short. Connective in latc-ral asppct with keels 
narrow. Joint bptween connectin and l1cclc-agns distinct. Aecieagus 
symmetrical; shaft broad in caudoyentral Ilspect, grud uuHy nUITO\\'('(! • 
in apical half; gonopol'e elongu.t,e ('hunrwl on caucloventral sUI·JaC('. '. 
beginning slightly busad of antNlpicn.l proceSSl'S and extending to 
base of apical PI'OCt'sses; recul'V('d antenpical pl'ocesses extending 
basad almost to midkngth of ~baft; pULl' of shorter u,pica} processes 
extending basad and laterad, not in bilatNuJl)- symmetrical planes, 
all processes with t'dgcs entire; apodcmnl processes s}eudt'r, en,ch with 
mesa] anteapicnl protubt'l'anct'. 
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FJ(H'ltE 5.-Fll'.r.ullliu curvala DrLong: A, AeeleagliR llnel conllectin" Iatrral as
pectj H, :mnw, "('ntral aspl'cl; C. apex of :\(>dl'llgll~, lateral ll~p('ct; D. ,;:UI1('. 
anteroclorsal aspect; B, same, etludon'nlml aSl)('ct; P, mal(' pygofpr, iatrl'tll 
asp('ct; (J, right styl(', dorsal asp('('(, and stylf' apicrs in I:ltpml nSIll'et of two 
sppcinl{'lls. :::ho\\"bg indi\'idual ntdation; fl, ~l'\'\'nlh stl'rllUIll of [('mall'; f. bll~(>S 
of first \·l1.lvuht~, of fl'lIl(llr, dorsal asppd. (l\'£al(' strueturps eOlllpared wit h 
type speeiml'n.l 

FellUlh, seYl'n tit stem um not strongly prod ueN!, with hinel margin 
slightly eoncave on encll side of llwelin.n excision, which is flankpd b.,' 
pall' or short tr.illngular projections; ovipositor wi th base of (,:tcll first 
valvula. benring postE'riod)' du·t'ctcd slt'ndel' process, which is concave 
along mesa! margin and e\TanE'sccnt apically. 

ThE' typE', a ft'Jlut}(' from Delphos, Kans., has bC't'll examined. A 
male with the sarnt' eollection data but \dthout nny t,vPt' labt'l, in the 
DeLong col1t'e tiOll , is r('i'('l'able to a.bbl'l'l'ia.ta. Additionu] specimens 
have b~en examined from Kansas, Colorl1.do, Oklahoma, and Tt'xas . • 

http:Colorl1.do
http:a.bbl'l'l'ia.ta
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F. {'urrata is closph- rf'lat;('cl t.o 8ul'cula, but tllp malp is distinC'i in 
tllP less pronoullced ,"to(''' of the style, the lllOl'e basal10catiol1 of til!' 

• 
g0110PO.l'P on thp apdl'ngal shaft, uncI the longer ued(>agal procesSes. 
Females are not lLkply t,o bp ('onfuspd with thosp of oth('r sp('ci('s on 
tht' basis of th(' forJIl of til(' lirst YlllnllllP bllS(,S. 

SP('Cil11(>I1S exnminN] Trom ('oJomclo ure Jlluch SJllOJlC'1' (mnl('s .2.n· 
2.~ mm.. fellwh's 2.0--:3.0 mIll.) tlllln thost' hom the othpl' thl'(,(, States, 
bu t they appl'lu' to be idpn ticu] IllOrphologicillly. 

Flexamia abbreviata (Osborn and Ball) 

lJe/loccpliaius a.bbrrl'ialll,~ O~born and H(tll. Iown A('Hd. Sri. PJ'Ol'. ,I. p. 20G. 1897. 
f)e[(o('ephalus (Flcwmia 1 (liJbrn'i(lills. D{'Lon~. Ohio fita!(' l·nh'.. t'Ili\'. S(urli!'~ 2, 

No. 13, p. 33. 1!J26. 
Fltx(llIlilis ail/Jl'fl.'iatus, ])['Loll!-: and fil('PSlIlttll. ,\nlPr..EIlt. }-ioC'. Ann. 22: 83, H)20. 

(Err. pro F[l'x(/wia,1 
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Frr.l'Iu; G. --, P/I.(:(!lIIia abbrl'l'iula, (()~lJorn llnd Bam: /.1, Hab1tu~; 13, (l('c!(>ll!-:uO' alld 
cOnl}('elin', ItL[pl':tl ttl'l)!,l't; C, ~tlll)(,. \'pn(ral tl~I)('C(; D, tlrWX of :l<'dp:lgu~.lalplal 
a~J)('('(; If, StLllI(', ('audal nsp('rt; P, IIUtlt' p.r~of('l', Itt[pral tt~r)('d; G, apt'X of 
~lyl{', llllprtll a~r)('r(; 11, right st\'l(', dOI';;al a"pC'rl; 1, fini[ \'aldfpr and baRe' of 
fin-it \'nlnda of [plllall'. lall'l'al a~pl'('t; J, S('\'(.llth :-tpl'lll1lll of f('ll111I('; g, bases 
of first \'ulnllal' of [('nlttl(', dOI':-;al (\"()('<:t. 

Length of 111n1(1 '2.7 a.:3 111m., of h·J1Hlil'3.1';~.G mm. HNld not 
strongly produ('('d, Jlwdinll l('n~th of crOwn usunll.\" onp-fourtll 01' mor(' 
grl'utl'r thnn int('roculnr \\idth nncl npproximntl'ly six-tPllths tmns
o0uiur \delLh. Hind \\ ing YI1J'inbk iu ll'ngth, from ulmost llS long as 
forewin~ t.o iPngtll in \\'lIi('h jt only uttains rln.\'nl nppx of forewing. 
Fate without distinct intt'rocular line, e1YPC'llS bro\\'n, ",ith pale 
1l1eciinr.1 lin(' and pnl!' fircs, l't'llHlin(kr pllil' Or ,'arillbl:\' 1llarkt'd with 
brown, 

• 
;\laJ(1 pygoft·/, strongl," ('onstrietpd, with notcllC's dorsnll.,· and \'('[1

,tmH.,· 1)('1'01'(1 postt'riol' lobl', I\'hich is stron~dy producC'd postl'/'joriyon 
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upper portion of posterior margin. Style with apex bilobed. Aedea
gus symmetrical; shaft elongate, slendE'r, in ventral aspect graduaIl.,
tapering to acutE' apex, in lateral aspert abruptly narrowed in apical 
third, with apex consisting of pair of short truncate processes curved • 
cE'phalad; gonoporE' elongate, slender, anteapical on caudo\rentral 
surface; apodemal processes each wi tIl broad membranous apical 
expansion. 

Fem.ale seV'enth sternum with hind margin concave at each side of 
strong, broad, mE'diuIl trapezoidal projection, which is notcllE'd 
medially, \\'ith smaller shallowE'r notch on each sidl' of median onE'; 
ovipositor with base of each first vah'ula truncate, with short dorsal 
iinguJar protuberMce (fig'. ti, K) and sderotized lobe on inner surfacE', 
apposed lobes forming callari ike structure on dorsal surface of first 
yalyulae behind bases. 

Originu11}- a,bbr'l'I'iata. was clescrilwcl .from specimens taken on Boute
loua hirsuta. in Iowa. The lectotype is in the Iowa State College 
collection. The prE'st'nt interprl'tatioll of the species is based 0n 
spe.cimens in the United States National :\fuseum from the original 
rotype series. Additional specimens have bE'en examined from Illinois, 
l\"isconsin, :\finn('sota, North and South Dakota, Nebraska, Kansas, 
Texas, Colorado, New :\fexico, Arizona, Alberta, Saskatchewan, 
and ~1n.nitoba. 

This speciE'S cnn bf:' rE'adi1'y rlistingllishE'd from CG'IIyo'llensi8 by the 
brand, cUI'Yed, apparpn tly trllnC3,.te af'deagal apf:'X in htt('ral aspf'ct 
and thE' location of the gonopo!'e well distad of tJw midlength of the 
shuft in the mal('s, and the strllctUrt' of tlIesen'nth s{,('rnurn in the 
females. Th(' relationship of a,bbl'edafa. nml ('(lnyonen.si8 to 1l111'(,111a 
and ('Ul'va.ia is clis('ussrd on page G. 

Flexamia canyonensis, new species 

\ 

\... " ... I 

, 
Cl E F 

.FIGURE 7.,-Flc:r.amia C'anyarlcnsiil, J\. sp.; A, COlln('ctiv(' and tl('detl~us, .lateral 
aspect; B, saIlle, cllurloventml aspect; G', apt'S of aedeal!;lIs, I ilteral aspeet; D

J 

apex of styh', lateral aspect.; E, right style, dor~al [\.<;Pl'ct; F, apt'x of !I('deagui', 
caudoycntraJ IlSPN'i; G, se\'enth st(jrIlUIll of f('male. (A-F froIll type.) 

Length of mn.lE' :3.7 mm., of f('mal(' a.s mm.Head with nwditLTl 
1(>ngth of ('('own OM-half g'r('atp(, than inLpro(,lIlu!' width ane! slightl~, 
mOre than onp-half trn.nsol'ular width. Hind wings px(,ppding daY/lot 
ap.i('.('s of fon'wings, \\-hi('h ('xposec\ol'sllm of pygofpJ'. Fllc(' with • 

http:Ul'va.ia
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clypeus and dorsal portion of genae black} clypeus with irregular pale 
markings; clyp ell us, lora, and lower part of genae pall' yellow and 
variably marked wi th black. 

• ~1ale pygofl'r 8S in abbreviata. Style with apical portion obliquely 
trunra.te in lateral aspect. Aedeagus nearly symmetrical; shaft 
scimitar shaped in lateral aspect; gonopore ventral, near midlcmgth 
of 1'-haft, more distal portion with narrow ventral triangular keel on 
each side, apical half of shaft appearing diamond shaped in raudo
ven tral nspect; apodemal appendagl's each with slender anteapiral
procl'SS, which is directed mesad. 

Female seventh sternnm as in abbrelnata, but with median lobe more 
strongly produced and more d('eply notched. 

The mule holotype and one female paratype, Sabino Canyon, Ariz., 
dated "10-27-:33," (E. D. Ball), are 1n the Fnited States National 
~[useum (eat. No. 6:3,403). 

The v('ry unusual u(,d('agus of the malr, with th(' gonoporr occurring 
lll'Ur thr midlrngth of th(' shuJt, srparatf's canyonellsis from all o01(>r 
sprcil's of Fle:ramia.. Thr drep noteh in the femnle sevrnth strfJlum is 
also specifically diagnostic. 

Flexamia serrata Beamer and Tuthill 

Flcxamia serrata Bea.mer and Tuthill, Ka.ns. Ent. Soc. .Tour. 7: 4. 1934, 
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FJGrRE 8.-Fle:r;amia serrata J3(,UlIlPr and Tuthill: A, Aedeagu8 and ronl1ecth'e, 
lateral aSpt'ct; B, san1l', calldovelltral aspect; C, apex of aed('ap;tls, lateral 
u!'P€'t't; D, same, cnudo\'cntral aspeet; E, Rume, !llIterodorsal :LSP('ct; P, s€'\'enth 
sternum of female; 0, right styl€', dorsal aspect; H, pygofer or maip, IUi€'ral 

• 
aspect; I, bases of fi/'$t valvulae of femai(', dO/'$ul aspect. 

http:trunra.te


20 TECH.:.,\ICAL B1JLLE'nX 11 73) U. S. DEPT. OF AGRICULTURE 

Length of male 4.0-4.2 mm., of female 4.0-4.5 mm. Head with 
median length of ('I'own approximatE'ly onE'-fourth greater than 
il1iero('u1ar width and almost five-sevenths transo('ular width. l-lind 
wing attaining apE'X of forewing, or rE'du('ed and not extending beyond 
base of s('('ond apieal ('(,11 of forE'wing; forewing attaining or eX('E'E'ding • 
apE'X of abdomE'n. FacE' palE', with several narrow, parallE'l. fus('ous 
intero('u1ar linl's, which arE' interrupted at middle'. 

'\1a1e pygofer with posterior margiJl of lobe' suhangu1ate aboY!' 
midh;'ngth, Styl(' with narrowed apical portion long('l' than usual in 
grous, sharply roumlpu at tip. Connce(iw in latrral aspe'ct with dorsal 
krcls nol pxtE'nUiIlg dorsad to midle'ngth of dorsal apodE'mr. Ae'de'agus 
almost symllH'lri('al; shaft ('longalp, gradually tapE'red in lateral aspN't, 
slightly bl'ol1deIlE'd distad of midl('nglh in eau<ioY('ntral aspr('i: gono
pore anteapical on eaudo\-rntrn1 surface; prominPJlt unpaired Y('n (ru,l 
pro('E'SS arising hasad of gonopol'l" {'xtpnding hasa,d nlong shuff, but 
not attnining midlength; pair of sl1ort('r I"('('un-C'CI PI'OC(,ss{'s arising OIl(> 

on ('aell side of gonopor(', ('xLpJlding In.t('!'n,d. (h('n basad; short nl('dian 
and pair of 1011i!p!' procpss('S nrising npieally on untrrodon;nl surfac'p, 
lattrr ('xl ending lu(rrobaslld and uivrqdng slightly from axis of shaft 
in C'lludoypnlral asp('f't; nll procpss('s with ('d~('s mtir'('; apodpmal 
proeE'ssPs ('aeh with mpsal n,nt<'upical protul)('rarH'(l. 

F(,11lalr s('ypnlh slprnum with hind margin slightl)" ('oncan at pach 
sid(' of broad nwdinn post('rior projPction, which bpllrs pair of angular 
prolulwram'('s nnd slight 11lpdin!l aplenl notch; o,-ipositor with hasp of 
ea('h iirst Yillyula nry strongly rpcu/TPd, rpcul'v('d portion npproxi
mat ply paraUt'1 to nxis of valvula, ::wlprotizn.tion wpak at rxtl'pmity, 
which is birllmolls, dorsnl hrarwh p\'nllPs(,(>I1I, vpntml hrarwh shappd 
s011l('whut Iikp pruning hoole 

The fpmnl!' holotypp and lUal!' aJlotypp from British C<,lumhia HI'I' 

in th(' Snow ('ntomologicul ('oll('('tioll. rni\'prsity of KUllsns. Tlll'mall' 
Illloty})£' Ims bp('Il studiNl. Sp('Ciml'IlS from t'll1h, 'Yllshington. and 
SaskatdH'wnn 11u\'p also 1)('PI1 t'xn,l11l1l('cl. 

Thp 8p('('i('8 s('('ms J'(,lat!'d to sllJs~CJlIa( il.lld albida, from which it 
diffrI'srxtprJlnlly ill its liwk of c'ollspi(,1l011S dorsal stripps. \lorpho
logi('all)' tll(' mall'S of N(rraia ('all bp I'l'u<lily s<'IHtmtpcl from thost' of 
all othc'!' sppci(ls in th(' g<'llUS hy th(' llllmhl'r of npi('nl lll'dl'ugal pro('pssPS 
Ilnd thl' pn'SPJJ('P of Ull ullpail'pd J'('('ul"\'pd dOl'snl pro('pss. Fl'mnlps 
Ill.ay Iw sPIHll'alt'd from thos(' of otlwl' SIWI'ips hy lh(' Y('/')- dislilld form 
of ilw busl's of tIll' first \'nl\'1I1Iw of ill(' o\'ipositoJ' (fig. ~, 1.). 

Flexamia slossonae (Ball) 
De/lorephalll" .•ltlNsoni [;;it'] Ball. BioI. ::;0('. \\'11,.:11. Prot'. I R: II n. J!H15. 
DeZloccphalll,. ,Fle.r;(lllliul ,./0.•110 Iii, Df'Long, Ohio ~tt,t{' Fniv., l"1Ih-. ~tll(iip;:: 2, 

.:\o. l:l, p. :~(j. 1!12{L
Del/ocephalus l.8eropennis" H/o,.wni, D{'Lollj.( and ;:-;J!'l'~lJUln, Am!'r. Eflt. t'()('. Ann. 

22: 85, 1!l2!1. 
FI('J;omill,~ ••lo.'lIoni, DI'Long and Caldwpll. Chpck Lil't of thp ('i('ad(·llidtlP rj-Iomop

t('ral of Am!'ri('a, Xorth of :\l('xi('o, p. 27. 1!l;{7. <Err, pro Fli'.r;l).mia,' 
8rcopel!m~' ,.lo8.•onoe, Oman, Wtl:<h. Ent. ~oc'. :\fl' In. Xo. :3, p, lOS. 104.!1. 

L('ngth of mnlP 4.0-4;1 rnI11., of fl'I11ul(' 4.~-4.5 nun. Crown of h('nd 
with Dwdian lpogth at IpH.st ollP-third g/'('!1.lpI' llinIl inl{,I'()('ular width 
and n.t lPn.st six-t PH tils tJ'!Ulso('ulnr width. JT.i nd wi ng <'x('('('ding cl!l\'tll 

• 
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FJGURE 9,,-Ji'le:&alll1'a S/OS80nae (BaJl): A, Aedeagus and cOllnecth"e, caudowntral 
a::;ppct; S, l"allW, lateral a..,pert; C, apex of (ledeaguF, caudoyentral .:I..<;pect; D, 
B:lI11l', dor:<lll a~ppct; E, male pygofer, iatl'rttl aspect; Ji', right Hyll', dorsal aspect; 
G, ::;eventh BtermlIn of female; H, bases of first valvulae of female, dorsal.aspect. 

apex of forewing but not attaining laUer's apex, which is obliquely 
truncate, exposing apex of abdominal dorsum" Faee ivory, with blaek 
in teroeular line at base" 

~lale pygofer in lateral aspeeL with posterior lobe only weakly 
delimited by shallow notches on dorsa.! and ventral ma.rgins. Con
nective in lateral aspect gradually and regularly broadened from base 
to dorsal apodeme. Joint between aedeagus and connective distinct 
in nntral asp('ct. Aedeagus symmetrical; sha.ft broadest slightly 
distad of midlpngth in ventral aspect; gonopol'P elongate slit extending 
through most of length of unpaiI'pd ventral process, which diverges 
gradually from shaft in la.t.eralaspect.; unpaired ventral proeess nea.r 
base of sha.ft, diyerging from long axis of laUer at angle of Dearly 90°; 
apieal proeess('s once branched; all processes withou t teeth. 

Female sen'nth sternum conspicuous1y trilobed, middle lobe extend
ing caudad farther than lateral lobes and notched at middle of sub
truncate hind margin; oviposi tor with laterobasal portion of each 
second valvula curved dorsad flnd mesad in short rounded lobe. 

OriginaIl.\~ slossonae was described from a single female from Bis
cayne Bay, Fla., which is now in the United States National ~fuseum. 
Additional specimens have been examined from southern Florida. 

• 
DeLong (1, p. 37) reported collecting it from Distichlis spicata in 
Florida. 
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F. slossona.p. is distinct from all other members of the genus in its 
obliquely trullcate forewings, the conspicuously trilobate seventh 
sternum of the female, and the spine n(>ar the base of the a(>deagal 
shaft in the male. Were it not for the existence of albida, the retention 
of slossonae in a separate genus would certainly appear warranted. • 
The habitus, the branched apical aedeagal processes, and the poorly 
delimited pygofer lobe in the male suggest a relationship between 
albida. and slossonae that, in the authors' opinion, precludes placing 
the latter in a separate genus. 

Flexamia albicla (Osborn and Ball) 

Deitorephailis albidliS O"bom and Ball, JOW11 Arad. Sri. Proc..j, p. 201. 1897. 
Dellocephalus (Plexamia) al/ddus, D('Long, Ohio Stat(' LOni"., LTnh-. Sludi('s 2. 

X o. 13, p. 36. 1926. 
Fleramiu8 albidus, DeLong and Sle(':;man, Amrr. EnL Soc. Ann. 22: 8:3, 8~. 

1929. (Err. pro Flexamia.) 

FIGURE 10.-Fleramia albida (O~born und Ball,l: /1, Hubitu~: R. aC'd('agu" and 
COlllI('t'tiv(', lateral a~pe('t; C, "anH'. Yelltral aspect; D. apex of lIl'deagu:-:, caudo
ventral aspect; E, same, lateral aspect; F, male pygofer, lateral asped; G, 
seventh sternum of female; H, right style, dorsal a:;pect; 1, bases of fir!'t 
\'al vulae of f(,lllule, dorsal a~jJect. (C and D from original rotype series.) 

Length of mall' 3.6-3.8 mm., of female 4.1-4.3 mm. Head \\-ith 
m(>dian l(>ngth of Crown from onp-tenth to one-eighth great!'I' than 
interocular width and morp than onp-half tl'!1nsocular width. Hind 
wing almost attaining apex of for.ewing. which !'xcceds abdominal 
ap!'x. Face !'ntirel.Y pale. 

:Mal!' pygofer with posterior lob(' slightly produeed on dorsal 
portion, posterior margin obliqu!' and regularly com'ex for most of 
lcngth, ventral portion Jll'odueed in distinct small rounded lob!'. 

• 
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Style apex with narrowed apical portion tapered, sharply rounded at 
tip. Connective in lateral aspect with width of dorsal keels about 

• 
half length of dorsal aedeagal apodeme. Aedeagus symmetrical; 
shaft sJightly narrowed Itt midlength, broad in lateral aspect; gonopore 
subapical on caudoventral surface; pair of bifurcate apical processes, 
each \\"ith fe\\" teeth on dorsal margin, in caudoventral aspect with 
dorsal ramus diw·rging obliquely from axis of shaft and ventral ramus 
subparallel to long axis of shaft; shaft with pair of longitudinal ridges 
on caudoventral surface basad of gonopore; apodemal processes 
greatly expanded at apex. 

Female sev('nth st('rnum with posterior margin shallowly concave on 
('ach sidf' of broadly produced mediaIl conv('x portion, which is slightly 
notched al middl('; o\'ipositor with base of each first valvula r('curved, 
basal l'xtn'mity rounded and directed cltudodorsad, recllrnd portion 
not heayih- srIerotized. 

Specimc:ns ha \'e beC'n examin('d from thC' original cot~-p(' seri('s of 
this sJwcies from ;\ml's, Iowa, which arC' in the Uni ted States National 
)'hls('um. Thl' lectotype is in Ull' Iowa State College collection.. 
Additional specimens from Iowa and ).finnesota have been examined. 

Distinguishing characteristics hu'\'e been discussed under slossonae. 
Thp groon' basad of the gonopore suggests a phylogenetic fusion of an 
llnpairNI vl'ntml procpss with the aedeagal shaft. 

Flexamia ,itano Beamer 

Fle:ramia rilana BC'anWf, Canad. Ent. 68: 257. 1flaG. 

Lpngth of mall' 4.4 nnll., of femalp 4.5 mm. Head with median 
I('ngth of crcwn apP"oximately two-thirds greater than intel'ocular 
width and five-sennths trnnsocular width. Hind wing almost attain
ing apex of f01'l'wing, which exce('ds abdominnl ap('x. Face pale 
whitl', with broad hlSCOUS interocular band. 

::'rall' p.\'gofer with posterior lobe strongI)- producpd and rounded on 
uPP('r portion of posterior margin. ConnC'cti\Te ill lateral aspect with 
keP)~ l'xtpnding dorsad about one-third length of aedeagal apodeme. 
.A('deaglls symmetrieal; shaft elongate, slendt>r in caucloventral aspect. 
broadpr in Intentl asped; gonopore on caudonntml surface at base of 
unpairpd process. which ext('ncls basad along shaft about half distance 
to busl' of latter nnd is sliglltly ('xpanded nnd rounded apicall.\- in 
Cll udoY('n trnl IlS])('ct; apical third of aedpagus sligh tly bisinllatp, wi til 
pnir of ;;ynlllH't ricHI l"('CUITed an ten pical processps arising abou t 011('
third distnIlc(' fr01l1 gonopon' to aNI<'!lgal nI)('x, processes togpthpJ' 
s01ll('wh!lt Iyrlltp; nOn(' of procl'ssps S('ITllt('; npodpJl1ai processes each 
wi til an tellpicnl prot" Iwranr('. 

F(>ll1nlp s('\'entll stprnum with hind margin strongly produced at 
middl(> in truncn(' projection, which is nll/TO\\']." notc!lpt\ nwdially; 
pnch Jirst \'nlndu of oyiposito1' ellITN] dorsad through HOo at basp, 
dor'ml C'xtremity of rC'C'uITed portion obscur('ly lobed. 

Th(· typ(', from til(> Santa Rita ).Iountains, .\I'iz .. is in thp Snow 
('ntolllologieul collection, rniwJ'sity of Kansas. 'I'll(' abo\'{' intN
prptlltioll is IHlSpd OIl It pnil' of (apotypic paI"Ht,q)('s. F. ritaI/O is 

• 
known only C/'Olll .\rizonn. . 

.J!l£l!lli\1 I) -;;!-\~--I 
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FIGURE ll.-Flexamia rilana Beamer: A, Aedeagus and connective, lateral aspect; 
B, same, ventral aspect; C, apex of aedeugus, caudoventral aspect; D, same, 
lateral aspect; E, right style, dorsal aspect; F, seventh sternum of female; 
G, male pygofer, lateral aspect; If, bases of first valvulae of female, dorsal aspect.
CC, D, and F from paratypes.) 

The attenuate aedeagal apex and the lyriform aedeagal processes 
readily separate males of ritalla from those of other species. Females 
can be recognized by the characters given in the key. 

Flexamia inllata (Osborn and Bail) 
Deltocephaluli injlatuli Osborn and Ball, Iowa Acad. Sci. Proc. 4, p. 202. 1897. 
Deltocephalllii (Flexamia) injlatlls, DeLong, Ohio State Univ., Univ. Studies 2, 

No. 13, p. 35. 1926. 
Flexamius injlatlls, DeLong and Sleesman, Amer. Ent. Soc. Ann. 22: 84. 1929. 

(Err. pro Flexamia.) 

Length of male 3.7-3.9 mm., of female 4.0-4.5 mm. Head with 
median length of crown siightly greater than interocular width and 
more thU,h half transocular width. Hincl wing usually reduced. not 
attaining ch1Yal apex of forewing; forewing cxcreding apex of abdomen 
or not. FLee stramineous, with basal interocular line usually pale 
brown. 

~fale pygofer with upper portion of posterior lobe strongly pro
duced posteriorly. Style apex with narrowed apical portion tapered, 
sharply rounded at tip. Connective in latera.l aspect with keels ex
tending as far dorsad as aedeagal apodeme. Acdeagus asymmetrical; 
shaft elongate, slender, gradually broadening apically; gonopore apical • 
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on caudoventral surface; pair of short recurved processes arising one 
on each side of gonopore and slender unpaired ventral process almost 

• half length of shaft, slightly expanded anteapically, acute at apex, 
which extends to right of shaft, all processes with edges entire; apode
mal processes slender, variable, unmodified to expanded slightly at 
apex. 

F 
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FIGuRE 12.-Flc:ramia inflata (Osborn and Ball): A, Aedeagus and connective, 

lateral aspect; H, apex of aedeagus, lateral aspect; C, same, caudoventral 
aspect; D, male pygofer, lateral aspect; E, right style, dorsal aspect; F, seventh 
sternum of female, showing individuul variation; 0, fi:st valvifer and base of 
first vah'ula of female, lateroventral aspect; H, bases of first valvulae of female, 
dorsal aspect. 

Female seventh sternum \Vith hind margin broadly and slightly 
produced at middle, with slight median notch; ovipositor with base 
of each first valvula curved dorsad and with dorsal edge bearing small 
projection, which extends dorsolaterad, entire curved portion more 
h€,'avily sclerotized and appearing almost as separate sclerite in ventro
lateral aspect. 

The male lectotype from Ames, Iowa, (Oman 16, p. 183) is in the 
Iowa State College collection. A male from the original type series, 
whieh is in the United States Xational ~ruseum, has been examined. 
Additional specimens have been examined from 1'faryland, Illinois, 
,Yisconsin, Iowa, Korth Dakota, Kansas, Colorado, Utah, Arizona, 
and 1\[olltana. 

The form of the aedeagus is similar in general to that found in 
ritanaa,nd several other species herein discussed. It has paired 
lateral and unpaired ventral processes. The form of the pygofer and 
the particular form of the aedeagal processes distinguish the infiata 
males. The females may be identi,fied by the characters used in 

• the key. 
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Flexamiasty/ata (Ball) 

Deltocephal1lS slylat1ls Ball, Canad. Ent. 31: 190. 1891}. 
Deltocephallls (Fle::camia) slylallls, DeLong, Ohio State Univ., Univ. Studies .2, 

No. 13, p. 34. ]926. I.,

Fle::camius slylat1ls, DeLong and Sleesmau, Amer. Ent. Soc. Ann. 22: 84. 1929. 

(Err. pro Flexamia.) 

F H 

FIGURE 13.-Fle::cam.ia slylala (Bam: A, Aedeaglls and connective, latcml aspectj 
B, same, Clllldov(mtral aspect; C, right style, dorsal asp<'ctj D, first valvifer 
and base of first val VUltl of female, iatel'ovcntral aspect; E, apex of aedeagus, 
caudovclltral aspectj F, male pygofcr, lateral tl:-lpectj G, apl'x of aedcagus, 
lateral a;;pcctj H, seventh stCrIlUlll of female, showing individual variationj
I, bases of first valvulae of femall', dorsal aspect. 

Lellgth of male 4.1-4.4 mm., of femalc 4.]-4.5 mm. Head with 
median length of crown less than t,hrcE'-tpnths great.er than intcrocular 
width and more than four-sc\' en ths tmnsoClllu,r wid tho Hind wing 
exceeding claval appx of forcwillg, which almost or completely reaches 
abdominal apex. FacE' vpr,Y pale whiLt', cxcept broad tl'allsoelllar 
fuscous linc and fuscous markings in center af apical portion of 
clypellus. 

Male pygofer with posterior margin strongly produced, gradually 
narrowed to form slender slightly eurved spinelike process, which is 
directed caudodorsad. Oonnectiv? in lateral aspect with dorsal keels 
extending almost as far dorsad as aedeagall1podeme. Acdpagus asym
metrical; shaft subcylindrical; gonoporp subapical on caudoventral 
surface, occurring at base of three processes; pair of apical processes 

http:great.er
http:13.-Fle::cam.ia
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directed laterobasad and unpaired ventral pro('I.'SS, which extends 
basad about to midlengtll of but not parallel to axis of shaft, the 

• 
three processes appearing subequal in Il.'ngth in caudovl.'ntral aspect, 
in lateral aspect paired processes appearing shorter and ('ach slightly 
serrate on dorsal edge; apodemal processes without anteapieal pro
tuberances. The two male cotypes disspcted han' an inconspicuous 
small spine slightly basad of the unpaired ventral process on the 
aedeagal shaft (fig. 13, G), but this strueturl.' appears to bl.' inconstant. 

Femal(' sev('nth sternum with hind margin conC'a\-(' at ('ach sid(' of 
convex median projection, which has angular protulwrance on each 
side and is usually slightly notdH'd apieally; ovipositor with base of 
eaC'h first valvula C'UlTed dorsad t.hrough slightl~- more than 90°, re
eurved portion extending laterad beyond lateral margin of valvula in 
dorsal aspeet. 

The type series in the tJIIi ted States X ational ~1useum consists of 
t.he 10 cotypcs mentioned in tlle original description. One of them, 
a male from the Experiment Station in Little Rock. Iowa, dated 
"7-2-97," and bearing a "type" label, is hereby designated lectotype. 
Additional specimens have been examined from Arizona, "'yoming, 
"Korth and South Dakota. Iowa. :'linnesota, and Saskatchewan. De
Long (10, p. 232) reported the species from "Kebraska also. 

The form of th(' ma\r pygoft'r sets -stylata well lI.part from related 
speeics. This charact('r is usually ('usily obs('rn'd wit,hout dearing 
the genital capsule. The femlLIes can b(' identified b~- t.h(' C'haraC'ters 
given in the key. For sp('C'ific H'ln,tionships, so(' page 6. 

Flexamia decora Beamer and T uthi" 

Flezamia decora Beamer and Tuthill, ,Kans. Ent. Soc. Jour. 7: 2. J 934. 

Lengtb of male 3.7-4.2 mIll., of ft'mIL\(' ;).6-4.:~ mill. Head not 
strongly produced, with lllN\ian 1(,lIg[h of crown ('qunl to or slightly 
exceeding int('roculal' width lLnd IIIOr(' tl1l1.n .bnH lnlllsoC'ular width. 
Hind wings fully dCYl'Ioped or shortpl." tend only slightly exceeding 
claval apices of fon'wings, v;bich ma~- bl' long('r than abdomen or 
slight,]~· shortt'r and exposing dorsum of pygoft'r. Fac(' pale straminl'
ous, with broad baflal brown or black interoclliar stripe. 

~1 uJe pygofe[" w:ith upper part of hind margin of post('rior lobe 
stronl?ly produc('d posteriorly. ConIl('ctive in lat,pral aspect with 
dorsal keels about one-third height of aedcagal apodellle. Aedeaglls 
sYIl1nl('trical; shaft elongate, grad ually t.apering in lateral aspec't; gOllo
pore circular, anteapical on caudov('ntral surface; pair of retrorse 
procpssps arising one on each sid£' of gonopore, pach serrate on dorsal 
('dge, and long('[" unpaired Y('ntral pro('('ss, with elltir(' ('dges, extend
iug basad 0101"1' tlw,n huH length of shaft, with llwdian vpnLl'n.l groove 
in basal portion; apodpmld pro('pssi'S diverg(\nt apico,lly, without ltntC'
apical protuberance. 

F('mI1i(' sl'vc'nth stl'rl1UIl1 with hind margin ('on(',an nt ('aell side of 
median ('.Olln'X proj('ctioI1, which \wars slight angular protuberance 
011 each sid(' lI.nd is slight1~, lIotched api(,11ll~r; ovipositor with each til'St 
valnlla with bllS(' l'XpanciN\ dorsally and i!1tl'rally, latpral expansion 
in slide prc'pamtions exl<'I1(\ing dorsad and forming ri~ht angle' with 
long axis of Yalvllln, ill dorsltl nsnpct with "p('lIn'C'C\ T)ortion exlpnding 
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FIGI."RE 14.-Flexamia decora Bellm~'r and Tuthill: A, Af'deagus and cOI1!l('ctiv(', 
laterlllaspect; B, samp, clludoventrulllspert; r, ap('x of acd!'ag1l5, calldovclltral 
aspect; D, sn.mc, Illt('ral aspect; E, right stylp, dorsal aspl'ct; F, male pY/l;ofer, 
lateral aspect; 0, seventh sterlllllll of female; H, first valvifer and base of first 
valvula of iernall' , lateroventral aspect; 1, bases of first valnt!;\(' of femall', 
dorsal aspect. 

laterad beyond lateral margin of valvula and bearing small triangular 
projection, which extends cephalad. 

This interpretation of this species is based on a pair of paratypes 
from '\Valckn, Colo., which fi·re in the Gnited States N'ationn,l ~\[us('um. 
Additional specimens from Colorado, Utah, Kansas, Kentucky, Vir
ginia, and Saskatchewan .have been examined. 

In the series of species with three aedcagal processes, decora is dis
tinct in having a long ventral process and serrate-edged paired proc
esses. 

Flexamia moc/ica Beamer and Tuthill 

Flexamia modica. Beamer and Tuthill, Kans. Ent. Soc. ,Jour. 7: 3, 1934. 

Length of male 3,4 mm" of female 3.6-3.7 mm. Head with median 
length of cro\\~n about one-third .greater than intel'ocular width and 
approximately two-thirds transocu!iu' width. Hind wing slightly 
exceeding claval apex of forewing, which does not attain abdominal 
apex, Face ivory, with broad tl'u.nsverRe intel'Oculal' stripe bearing
pale arcs. 
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FIGl'UE ]5.-Flr;wmia lIIQdica B('anwr and Tuthill: A. AI'H'X of a(>(I('a/.(II;';, ('a.ndo
v('ntrai u,;ppct; B, sam!', lat.l'ml a~Jl("l't; (', !'('YPII! h sl<'n1l11l1 of f('mall': D, fir;:;t 
ya.hifpr and !)a:if:' of first \'ul\'ula of [('mal(', la.tProy!'utml aSJJ(>(·t: B. baH"''' of firl'1t 
\'n[yuluf:' of fplnal(', d()r5ala~p(>(·1. ((' and {) from JlaratYllP~,\ 

('oIln('('tiY(' in 11t1pI'a1 aspect with k(,Pls ('xtpnelin~ dorsad more than 
half Ipngth of 1l(\dC'aglll npOdl'Ill<', .A('d('n~us Ils.nnnwtl'icnl, with 
gOllOPOl'P triun~ular; unpnir('d \'pntral Pl'OC('SS Ips" than half ](\llgth of 
shaft. not in llwdiu.n plaue thl'Ollghou t l('ugth. not conspicuousl,\' 
gl'Oowd. bast' apppaJ'iug [us('d to shaft in hltl'l'al aspt'et; upOclt'l1Uli 
proc('ssPS divl'rg(\llt apirlllly. Pilch with lll('sRI antpapicul protui)('rance. 
Otht'r mal(' genitaJ dHll'act('l'S itS in (ifcom. 

Fpmal(' s(,\'puth sternum \\'itlt middle half of hind mllrgill iU1\'ing 
broaclmcclian COUYPX projection, \\'hich is notched nwdiaUy; ovipositor 
with basp of pneh first YIlh'ulu tUJ'l)ed dorsu.d through 90° llncl bilob('d, 
recurncl portion ('xtl'lHiing strongly Illtt'rud Hlld pX('('('ding ]at('nll 
margin of ndvula in dorsul aspt'ct. • 

f: wlldica is knowl! ouly from X l'W ).I (lxico, This d('scription is 
baspd on a 8(,I'i('s of 5 spl'cimPlls, 2 maks and 1 f('mull' of which \\'('I'l' 
diss('(' t('d , 

This sppci('s is c10sply 1'C'1ntl'd to ({(.cora, from which JllIll('s mu,,' bl' 
distinguisIINI b.\' tlIP c!tiu'act('l's in thl> dpscription abon" and to 
.fi(,J'ld(},~a. from which mull'S mny 1)(> ~wpnl'Ht('(1 b~' tlIP ciluritctc'I's ginn 
.in tbl' key. TIl(' kt',\' should 1)(' consuitl'd Jo,' s[wcific eJUll'!u'll'l's of till' 
f(,lllnl('s. 

Flexamia texana, new species 

Ll'n~th of mnil' 2,D :U nun" of fe111ul(' 3.:3 3.5 mm. H('ad with JUl'
dian iC'ngtlt of ('rOWll from ollP-lifth to Oll(l-JoUl'th grPtlt('I' thlll) int('.r
ocuinr \\:idtb nnd npproxilnntpi~' two-thil'lls tl'ill1S0ClllnJ' width. Hind 
wing J'Nlucl'cl. not 01' only slightly ('x(,(,t'dillg cla\'itl Il]l('X of fOl't'\\'ingj 
[ol'('wing ('x('(\pding n TWX of n bdoJ11('ll or not, Fac(} ItS in i IIjiala. 

).JaII' w.ith ypnt1'l1lloiw 01' pygofp.!' JllOJ'e lll'arly (lcul(' titan iIl1'l/jlata,. 
Apdeilgus asy.mm('tl'icul; llllpairNI \"pntral [mel [)nir (If lut('I'IlI procl'Ss('s 
aU about ('qual in Ic\ngih l).nd all ill'ising neill' gonoporl'. \"('lltnli Pl'OCPSS 
not l,'"ing in mNlin.n sagittal pinlle IWcI In,tt'rnl p,'oc('ss('S not Iring in 
~,\'lnmctricnJ plulH's, Othel.'male gl'uital chul'll,ctf'l'S much itS in 
injlnta, . 

Fl'mule s(,\'puth st<'I'nUIl1 ilS in inflata; o\-ipositol' witl) bilse of (,(Lell 

first val \TuIa CUl'vet\ dorsad throuil:h nboll t HO O inlatel'on'lltmi asppct. 
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F1GURE ] 6.-Flcxam-ia lexana, n. sp.: A, AedeagUfi and connective, lateral aspect; 
B, same, ventral aspect; C, apex of aedeaglls, lateral aspect; D, ~ame, vpntral 
aspect; E, same, calldoventral aspect; P, male pygofer, lateral aspeet; G

J 
first 

\'al"jfer and base of first valnJia of female, latero\'cntral aspect; H, sen'nth 
sternum of female; I, bases of first valvulae of female, dorl$al aspect. (All .from 
paratypes.) 

extl'eme base acute in latcl'al aspect, regularly conY('x in dorsal aspect. 
~lale holotypt' and 14 pamtypes of both sexes from Uvald<:', T('x., 

dated "9-1-36," (E. D. Ball), arc in the United Stat<:'s NationaI 
Museum (cat. No. 63,404). 

This species is velT closply related to modica, and in,tla,ia" from which 
it can be distinguished by the charact('I's gin~nin the k<:',Ys. 

Flexom;o or;zonens;s, new species 

Length of male 3.4-3.6 mm., of female 3.5-4.0 mm. Headwith 
median length of c.rown less than one-half greatl\r than intprocular 
width and two-thirds 01' more transocular width. Hind wings usually 
not attaining claval apex of forewings, which usunJly expOSe dorsum of 
pygofer, Face pale wllite, with jet-black interocular lin<:'. 

:Male pygofel' with posterior lobp truncate apically, ventml portion 
extending ventrad as shol·t heavily sclerotized process. Style :apex as 
in injlata.Connective with narrow dorsal keels. Aedeagus sym



31 THE GE:!'.'USFLEXAMIA AND A NEW RELATEID GE1\TUS 

) 

• 
'---------_.

) \ 


\1I
G 

Flr.l'RE 17.-Flexamia arlzonensis, n. sp.: A, Aedeagus .and connective, caudo
ventral aspect; B, apex of aedeagus, lateral aspect; C, same, caudovelltral aspect; 
D, malepygofer, lateral aspect; E, first valvifer and base of first valvula of 
female, laterovcntral aspect; F, se\'enth sternum of female, showing individual 
variation; 0, bases of first valvulae of female, dorsal aspect. 

metrical; shaft elongate, slendel', in caudoveDtruJ aspect broadest at 
midkngth; gonopore subapical on cn.udo\'entml surface and im'olving 
base of unpaired ventral process; paiJ'l'd apical prO('e5SeS arising one 
on each sid(· of gOllopore; unpaired ventral process almost one-third 
length of shaft, 

Female sen.nth stemum with hind margin produced in subquadl'tlte 
or strongly conyex lobe, which is vpr.,· shallowly concave medially; 
o\-ipositor with eaeh first v!t1nda clIrvedat bast' through morl' than 
90°, recun-cd portion distinctly eonca\'(' caudally in dorsal aspect. 

~Jalc holotypc (cnL No. 63,2(4) and 12 paratypps, Ji'!u'awfLY Ranch, 
Cochis<, ('ount,\-, Ariz., .June 10, 1933, (P. \V. Oman); additional 
paratypt's of both sexes, Patagonia, Ariz., June 24, J 9:)3; Granite 
Dells, Ariz., t~June 29"; Copper, Ariz., June> 30, 1933; (all P. 'Yo Oman) i 
Douglas, Ariz., "10-15-31," and Grn.nite Dells, Ariz., "7-17-29.," 
(both E. D. Ball). Additional specimens al'e from several othel' 
A"izona localities. The holotype and paratyp('s are in the United 
States National ?v[useum and parn.typcs in the Canadian National 
Collection. The type locali ty is west of the CJlirif':lliua ::'vfountains. 

From fle:l:ulosa, whic.h it clos!;'ly j'esembl!;'s, arizo'nl'llsis can be sepa
,rated h.r its downward projecting pygofer IH'OC(,SS uncI b.,' its more 
elongate gonopol'e, which involves tbe base of tht, unpaired ventral 

• 
aedcagal process in the male. Females can be identified by the 
characters given in the key. 
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Flexamia flexulosa (Ball) 
DeltocelJhai.us jlex/llo,~lls Ball, Canad. Ent. 31: lS9. ]899. 
Deltocephal'Uls (FLCXa7nla) jlexlllosu.~, DeLong, Ohio State t:nh·., Unh', Studies 2, 

No. 13, p. 31. 1926. • 
Flexamills jleXlll01lllS, DeLong and Sleesrnan, Amer. Ent. Soc. Ann. 22: 84. 192H, 

(Err. pro Flexa1n1'a.) 

./ 
J 

( 
\ 

\ 
FIGURE lS,-Flexamia jlexulosa (Ball): A, Acdcagus nnd cOllncctiYe, Interni 

aspect; B, same, caudOYCntrlli n~plo'('t: C', ajx'x of nedeagus, caudon'ntral 
wpect; D, same, lateral lll"pect; E, right Ririe, dorsal aspect; F, male pygoft'r, 
IatRral nRpect; G, seventh stt'rnUlIl of f(~Jl111Ie, showing indiddual variation; 
II, first vnlvift'r and bast' of first \'alnlla of f('llmlt', Iateroventral a:<pect; I, bases 
of first yalyulat' of female, dorsal aspect. (A-D, H, and lower G from origillul 
coiYJ)(' Rerie5 .) 

A gr('atl,Y yuriuble species, Lt'ngth of malt' 2.9-3.6 mm" of (('mull' 
3.1--3.6 mIll. Crown ,dth Il1l'dian lpngth nU',\'ing from l'Cjlu1.1 to, to 
about one-third grC'ater than, intPl'oculur width nlld upproximatl'l)' 
six-tenths trunsocuhu' width. Hind wings attnining or onl." slightl." 
(>x('el'ding cliwul apex of fOl'P\\"ings, which px('('('(l a1)('X of nbdoJl1t'Jl 
in mall', oftl'n exposing dorsum of pygofl'rin {('malt'. FtlCl' pale' 
stl'aminl'ous, with bhtck int(,1'oculn[' li;lZ" 

:dale pygort'[' with pORtpl'iol' 101)(' 1'0undNI 011 postl'l'odo!'sttl mnrgin, 
St~'l(' .as in injicLta. ('onIl('ctiw with do!',ml kC'els nurTOW in llltl'rnl 
nsp(>ct. ANlengus symmetricnl; shuft elongatl', slpndt'!', graduully 
broadening upicall,\', attaining g.retlt~'st wid th an tpnpictul.\'; gOllopor'p 
as in injlata; pILir·pel apical ])1'O('('SSPS short, arising onp on pach sick of 
gonopol't" N1Ch mimr tE'I,\" sprl'lrlatt' nlong 01.1(' (,dgp; unpail'(ld vl'n trnl 
pl'o.eess short, grooved, (('S5 tlHtn OIH'-Jo\t1'th h'ngth of shaft, acutl' at 
nppx; apod(lmnl proceSSl'S wider than shnft in latl'l'!ll aspl'ct. • 

http:DeltocelJhai.us


THE GEXrS FLE:.'V\~nA AXD ,~ XE\~c HELA'.rED GE::\"Cf': 33 

Fp111ah' spventh stpl'num with hind 111al'g-in strong-Iy produced at 
111iddlt' to for111 reg-ulndy COIlY('X 101)(', whirh may 01' ma,\' not be' 

• 
notrll('d 111pdiuily: o"ipositol' with parI! first \'alnJla C'urnd throug-h 
11101'(' than gOo at htL..,P, l'('('urvpd portioll usually appPilring- sh'ndpl' 
and almost paralic,l to IOll~ uxi~ of ntlnIla in dorsal aspect, with 
narrow proj(,rlion exieIHling- ('audad at hasal [lxtrpmit,\" 

This species was orig-inaily clps('ribl'd froJll Fort ('ollim; and sen.'rul 
othpl' ('olomdo ]c)('ulitips, .\ malp ('otYIH' from Fort Collins, ('010" 
datpd "7·:2U n~I," und bptlring- tt ('otype lal)pl und tllp rniU'd States 
Xatiomll ~rus('um ('utniog- :\0, n.l05 (aIJixpd hy E. H, Gibson) is 
hc'l'P dpsig-natpd jp('totY]lP of I hllu('f pltalwl ,fil.l'U/OI<U8 BulL 1'h(' 
lp(,totype' is in thp Cnitpd ~tatc's Xationnl ~Iusc'um. SJ)(>('imens 
han also bppn pxuJlllnpc! from ~lon tuna, "\ ryoming-, ('o]orudo. 
ArizoIlu, :\ortb and SOli t II Dakot ft, :\ ('bmsku. Kansas. 1'PXtlS, and 
~askat('IlPwul1, 

F. fh.rI1/()sa is dos!']\' l'Platpd to ,!ccllra and 1I11!r/i('(l, TIw bp>;t 
clistjng-ui~hing ChUI'lH'tpi,,; di;;('ovPJ'pd !ll'(' i,rinlJ in tll!' kpy,;. 

Flexamia prairiana Delong 

I. , ~ ....., 
1j' 

1 : 
i 

, ! 

,, 
\ f \..)., 

FI<;nn: 1'1 F/rPlIIIIIJ /,rtI,tHUlll D,·Lewg; .1•.'\,·!l,·agll~ and rOlllw(>ti\'(" InlNlll 
U~IH'('r. H. -mh', \'Pll1 ral U-P!'('i; (', ulJ!'x pf l1e·dpUj,w"', ('ult<ioY"lIi raj asp!'('t; 
I), right -1 ~1I'. lail'nd U-]J('el: F, UjlP;" (If liP,It·lW;ll_. nUYI'wdor,al u"'P('('t; F, SUllH'. 
hd!'nd U-pt'('l. G, "'PVC'Hi h ... tl'flH1t!1 of rl'!Illlll', -ho\\'illg individunl ,'nriutioll: 
II. IlI:ll" p> /.(O["f, lawrul n... p"('\. 1. ha...,'" of Iir.-! VUI\'lllIW of [Nuul!', dOf:'al 
I1",P('(·I. 

(luil!' VUl'iuhl{' p.\t(,!'l1ully, LPll}rth of lllulp :L;~ :L", Illlll., of f('llWh' 
:L:~ 4:{ IJlJ1l, HpllCl with I1l1'dinn ]PIlgtlt of ('['own nu-ying- from 
npp['o.\imutl'ly ollP-fifth to nIllIo,.;t (lJW-IHllf gl'''tltPI' than intl'l'ot'uilll' 
width und froll! ~Iightly 1ll01'(' {hUll oflp-lJnlf to two-thirds trnns()('ulnr 
\\lelth. Hind wing,..; (',\c'{'pdiIl!.!: rluyal Hpiel's of f()I'I'wing~. \\'hicll HI'l' 

"';1;,]dOlll "liol't ('llOlHd, to (·.\P;1';(' dOI'';Ulll of pygofl'r. Fact' \'urying 
{mIll nllllo,;t ('oIllph-tl'ly hlu!'k to ,;tralllirH'ol1~, witli brond blne\;: 

• 
in t('J'O('lllul' IiI\(', 
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)'Jale pygofer with upper part of hind margin of posterior lobe 
strongly produced posteriorl.v. Style with narrowed api('al portion 
tapered, sharply rounded at tip. "Without distinct joint betw('en 
connective and aed('agus. (\onn('etiv(~ with k('('ls narro\\' in lutpral 
aspect. .:\.pdpugus usynnn('trical; shaft slendpr, ('longat(', gmduall.,- • 
broadened apically; gonopor(' oyal, antt'apical onantprior surf!l('('; 
threp retrors(' process('s arising .apically on shaft, pxtpnding basad 
for upproximat('ly olw-tbird l('ngth of shaft und slightl.\' din.rgent 
from shaft; ant('rodorsal process urising just basad of gOlJoporp, 
with margins ('ntil'(', crossing axis of shaft. aj)('x acut(· and to right of 
shaft, with dOl'sallongitudinul groon' through mor(' than upicaJ half 
of length; pair of wntrolatprul proc('s~ps arisinf,! slightl." ITlOl'(' distad, 
pach strongly S(,ITate on n'ntrul marglll; apodpmnl proc('S~WS slcndt'I', 
unmodified. 

Fpmule s('v('nth Stpl'llUIll with hind margin slightly produ('Pcl and 
with smull mpelian notch; O\-jpositor with first \-ah-ulup tUI'll('d 

dorsud \'pry sligh tly at husps. dorsul \\-all of f,!pni tul \'psti bule \\'i tll 
pail' of small sclpritps situated abo\'(' ancl s1ightl~' b('hind hasps of 
first. valyulap, thesp occasionally fuspd medially to form V -shaj)('cJ 
sclente. 

Originally this species was dl'scribpd from Illinois. Pnratypl's 
from Illinois hnyE' br('o rxnminpd. as wpll us :::pE'cimrns from )'finn('
sota, South Dakota, Kansas. and Arizona. 

Suprrficilllly this specips I'Ps('mbI('s (/n:()ra. m()dica, and jiuuloRa. 
).[al('s of prairiana diff('r conspicuously, becausr the joint b('t\\'('('n 
the conn('cti\'(' and th(' nedeagus is not distinct and till' gonopol'(' is 
located on the ant('riol' surfa('p of the aedpagaI shaft, pr('sumabI~
thp r('suJt of phy]('tic twisting. COIT('spondi nf!ly, tIll' pain,d proCl'SSPS 
are toothed on their ypntI'nl instl'ad of thl'ir dorsal l'df!l's as in thl' 
foregoing relat('d spE'ci('s thnt hun thp gOIlOpOl'r on tlw ('audon'n tral 
surface. 

Flexamia areo/ata (Ball) 
J){'ltorephalu.~ arrolall/s Ball, C'anad. Em. 31: 188. 18Bn. 
Dellu'-('l'halu.~ IFlexam'ta) arcola/liS, ])('Long, Ohio ~taH' 1'niy., rnh'. ='tutii(·,;; 2, 

Xo. 1:3, p.25. ]\126" 
Flc:xa1m"lIs areolalus, DeLong !Uld I:'I(,p;:mall, Alll(>r. Ent. :4oc. Ann. 22: 84. 1929. 

(Err. pro f?lexamill . .l 

~i(j 

FlOUR£! 20.-FlexmJl'ia areolala lBull): A, Hnbitu,;;: B, aNlpagll;; and ('onIlP('tive, 
lateral al'p{'ct; C, np{'x of u('dl'agu<:, ctludoill.tPr!i1 It.~JX'ct; D, ;;alPI,' , II11('ral 
aspect; E, mul{' p\'gofpr, lai('ral 1ll<lle(·t: F, right slyl(', dor~al It.''IX·ct; G, s('v{'uth 
sternum of f{'lnale. ((' and D from ori!!:inul cotypt' ~;('ri(;'t'.) 

• 
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Length of male 2.7-2.Smlll., of f('male 3.6-4.0 mm. lJrad strong1.,
produ('ed. ('rown with median length mOTr than oM-half grrater than 

• 
inlrro('ular width and from two-thirds (ma1r) to thTrr-fourths (female) 
transocular width. Bind wings exce('ding ('laval api('('s of forrwings, 
almost nttaining apic('s of lattrr, which pxpos('. apically at l('ast, 
dorsum 	of pygofer and oft ell dorsum of prrcrding segnH'nt as well. 
Face entil'r]Y black. 

~Ialr pygofN with dorsal portion of postrrior ]obp produ(,pd 
caudodorsad, postprior margin ob]iqur and slightl.,- concuxr. Style 
appx as ininflata. ('ofJIlPcti yr in latrral asprct wi til dorsal keels 
narrow. Xo joint bptw('('Jl apd('agus und (,OIlIlPcti,-p. Apdeagus 
aSYll1llwtri('ai; 3 tappring apical prO('P55rS, 2 shortC'r and extending 
basad along right side' of shaft. hoth with a srrrate edge, third 
rxtending basu.d along left sidr of shuft for about half Irngth of latter, 
broadrr than otllPJ' 2 pro('e8s('1', IH'llring g011opor(' as ('longate slit 
through almost (,11tir(' I('ngth, ::ulornpd in middh, portion with mimlte 
proj('~tions; aporjpmal pro{'('sses ('ach wi til api(,lll 101)(' along ll1(,Sfll 
margIn. 

F(,lllal" s('\'('nth st('rnUIl1 \\'itll postrrior margin conca\-e on each 
sid(' of mrdlan COIl\'rx proj('ction. whieh is notchrd api('ally; ovipositor 
with first yah'ular not ('uIT('d dorsad at basps. 

(}l'igjnul1~' this sprrirs was drsrrihed from 2 fpllla!('s from Collegr 
Park. ~Id .. Ilnd Phopnix, "\.riz., Ilnd 1 malp from "~\rd. (Hrideman)." 
Tltr spr('inwIls are in thp Unit!'d Stat('s Xntional :'Ifuseum. TIJr 
spr('im(,ll from ('oll!'ge Park has til(' abdoll1Pn missiJlg. Thr l11ulr 
IH'ars thp lal)('1 "R(>laY St.. ~Id .. 4, X X5" und Bnll's idrntifi('ation 
1:1l>r1. It i" 11('1'(' desig'nat('d krtotyp(' of fhltocfphalu.s afro[aius Ball. 

Tn addition to tllp type mut!'rinl, specimens IlHv(' I)('('n ('xamiJwd 
from 'f('xas. Kum;;us, lllinoi", ,,-js('onsin, :'I raryl 1111 el • till' Distriet of 
Columbia. Yil'ginia, llnd .:\ odlt ('urolina. D('Long UO, p. 231) has 
reeol'ded the sppeies from Arizona, 

From ]Jrai·rialla to which it is dosrly rrlatrd, arfo{aia diffrl's 
mal'krdly ill lis posspssion of a s]itlih gOJ10poJ'<' on 011(' of tltr api('al 
pro('Pss('s. II condition whi(-Ii suggrs[s u d('rivution from thr grooyrd 
pror('ss found in prairiallO. Thp f('malps may be idrlltifipd by [It(' 

eharar[('l's ill th(' k<'y. 

Flexamia imputans (Osborn and Ball) 
Drllorl'pil(Llus 11l!PII/(WN O"\)orll und Ball, DaYl'llport Acad . .:\at. Sci. Pror. 7, p. 75· 

18\)8. 
j)rl/o('ephaius IFlo:alllia) illljiutall/i, l)pLong. Ohio ;-;tatp Fniy" Fniy. l'tudips 2, 

.:\0. 10, p. 2H. 1026. 
Fl(':ra'll/ill.~ illl]Jutalls, J)(·LoIlg alJd Culdw('lI, Ch<'<,k List of th!' ('iradt'llidap 

tHO!l'optf'ra) uf Anwri('u, .:\orth of :\lpxico, p. '27. J!J37. (Err. pro 
Fle..ramia.) 

L(,l1gth of malt' a.2-:3,(j l)lm., of frmale :t5-:U~ nun. Crown of 
h('acl with llwdian length from OJlp-sixth (male) to onr-third ([rmalr) 
grpat('l' than int(,l'orulul' width and from onr-hulf to thl're-fifths 
tml1so('ulal' wid t 11, Hind wing almost u.s long as forew.ing. Far(' 
blu.('k. o('('asioJlully with ohliqu('pille strruk on ('ach grna. 

• 
,\lnJ(, g('nituliaas in areolatu, hut with hilld margin of pygofrl' 

conv('x nnd witll dis(ill('t joint brtw(,PI1 ('ollJlerlh-(' aJJd aedeugns . 
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FIGURE 21.-F'lexamia imJiulan.~ (Osborn and Ball); A, A('deagus and connectiv(', 
lateral MIX'ct; B, same, v('ntral asp('cl; C', male pygofer, lateral a:;pect; D, 
seventh sternum of female; E, fir~t valyifer and baliI' of first \'alnila of female, 
lateroyentral aspect; P, baseli of fir:lt valvula(' of f!'mal!', dorlial aspect. 

Female se\Tenth sternum with hind margin broadly, slightly eOIwexly 
produced, with slight median notch; ovipositor with basps of first 
valnIlae not recurved. 

The leetotype (Oman 16, p. 182) is in the Iowa State College 
collection. Topotypic specimens of the original eotype seriesha.ve 
been examined from the lTnited SLatt's XationaI ~luseum. Other 
specimens have Jwen examinpd from Xorth Dakota. DeLong (10, 
lJ·· 234) has reeordpd this species from jJf7dtlenbergia in Kansas, Iowa, 
and 'Visconsin. 

F. imputan8 is very dosely related to areolala, from which males of 
imputaM can be distinguished b.y the genital {'haraeters herein given. 
Females cau be identified by t.he charaeters in the key. 

Flexamia rellexa (Osborn and Ball) 

Deltoce]Jhalu.~ rejlexu.~ Osborn and Ball, Iowa Acad. Sci. Proc. 4, p. 203. 1897. 
Deliocephalus (F'lexamia) ref/exlts, DeLong, Ohio State Uni"., Fni\'. Studi('s 2,

No. 13, p. 28. 11>26. 
F'lexamiul) rejlcxlls, DeLong and Caldwell, Check List of th,~ Cicadellidae (Holl'op

lera) of America, North of l\fexico, p. 27. 1937. (Err. pro F'lexamia.) 

Lpngth of maIr:3.2-3.S mm., of f€.'male 3.6-4.2 mm. Head with 
length of crown \rariable, usually one-third gr€.'ater than int€.'rocular 
width and approximately two-thirds transo('ulaT width. Hind wing 
exceeding elaval apex of forewing, usually almost attaining a.p ... of 
latter; forewing attaining abdominal apex, hut exposing dorsum of 
pygofer. . Face with color quitl' variable,. from pale with pair of 
dark markings on dypellus to almost completely dark. 

~lale pygofer with postprior lobe strongly produced, truneate 
apically. Style apex with narrowed apieal portion tappred, sharply 
rounded at tip. Conneetive in lateral aspect with dorsal keels 
extending almost as far dorsad as aedeagal apodeme. Aedeagus 
asymmetrical; shaft elongate, slender, cylindriea.l, gradually tapered; 
gonopore llnteapieal on ant('rodorsal surfaee, e10sely associated with 
short unpaired process, which is grooved apically; pair of reeurved • 
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FIGURE 22.-Ji'lexamia rej/(oxa (Osborn and Ball): A, Aedcagut' and conucctiw, 
lateral ugpect; Band C 

t 
apice;; of uedeagi, lateral a~pect, ~howing individual 

variations; f) and E, same, anterodorsal a:;pect, ;<hO"'ing individual variations; 
Ji', apex of aedeagus, caudoventral aRp('ct; 0, male pygofer, lateral aspect; 
H, seventh ;;terna of females, showing individual \'uriations; J, first valvifer 
aud huge of fir:lt valvula of female, Jaierov('ntral aspect; J, bases of first valvulae 
of female, dorsal aspect. (C, 0, H, and J from original cotype series.) 

apical ventrolateral processes arising distad of gonopore, extending 
basad less than half lrugth of slutft in latrJ"a1 aspect, each process 
serratl' along vl'!liral l'dgl', occasionul1y with minute dorsal procl'ss 
arising at rdge of gonopol'e; apodemal pJ'ocl'sses dire('ted mesad 
apically, without antcapieal protubl'J"ance. 

Female seventh stl:'J'I1um with hind margin with slight convex 
median upicul protubl'raJ1cP, which is no\chpd at middlp; ovipositor 
with first valvulaI:' IJ1l'mbranolls basally, not ('ulTed dorsad, selerotiz('(.1 
portion uppl'aJ'ing obliqul:'ly lruncu,l(' ill dorsal aspl'(,t. 

T]l(' id('nlity of this sp(>('ics, as 1)('1'l' illte1'prl'tNI, is based on a 
stud~' of topotypic cotyp(' sprcimplls of tll(, ol'igina:) seri('s in the 
enitl:'d SI..all:'s Xational ~JuSl:'lIm. T1U' 1p('totypt' (Oman 16, p. 185), 
which is in the Iowa State Coll('gc colleC'Lion, is from Ames, Iowa. 
Additional spl'cimens have b(,pn ('xnmillt'd from Ka.nsas, ~1nl'yland, 
and Florida. 

F. l'ejle.la is relnted to ar('oiat(L and imp1Lla1l8, but the position and 
form of tIl{' gonoporr of tht' malt> S('I'V(, to diffprentiate it from thl'se 
species. The position of tl1(' gonoport', SOI11(' distan('l' from thl' 
aedeagal apex and QIl a pro('('ss 'that is pu.l'tial1~· fused Lo the shaft, 

• 
is highly suggpstiv(' of Oil(> of tIl(' probable intermediate steps in the 
phyletiC' mov(>ment of lhe gonopor(' . 
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Flexamia sancJersi (Osborn) 
DeitocephalliS sander.~i Osborn, Davenport Acad. Hci. Proc. 10, p. 164. 1907. 
Deltoce7JhailiS (Flexa'l1lia) sander.~i, DeLong, Ohio Htate Univ., Uni\'. Htlldies 2, 

No. 13, p. 27. 1926. • 
Flexamiu.~ sandersi, DeLong and Sleeiiman, Am('r. Bnt. Soc. Alln. 22: 83. 192!l. 

(Err. pro Flexamia.) 
Flexamia bidentaia DeLong, ibid. 28: 155. 1\)35. Xe\\" synonymy. 

E 

\ 

) 

H 

FIGURE 23.-Flexamia sandersi (Osborn): A, AedeaguF and connectiw, lateral 
aspect.; B, apex of aedeagus, lateral aspect; C', ~all1e, dor;;al aspect; D, ~allle, 
caudo\"('ntral aRp<'ct; E, right style, dorsal aspect; F, male pygofer, lateral 
a.~pect; G, apical portion of right male plate, ventral aspect; fl, ba~es of first 
valvulae of f('lllale, cloriiai aspect. (A-G from type.) 

Length of male 3.4-:3.8 nun., of female :3.6-4.:3 mm. Head with 
proportions variable, but median length of crown usuall.\- about 011('

half greater than interoclIlar width and two-thirds transoclIlar width. 
Hilld wing exceeding da\'al apl'X, 1I0t attaining apieu.l margill of 
forewing. Face varying from dark al>o\"l:' fl.IHI shading to paler 
apically to bro\\-n or black throughout, ill fornU'r ease with dark 
area fading gradually along lower margin, not appearing as definite 
interoculnl" band. 

-'fall..' pygofer with posterior lobe produeed posteriorly and truncate 
on dorsal portion of posterior margin. COJ1ne('tiw in lateral aspect 
with keels fiared dorsally, adjoining margin of dorsal apodeme not 
abruptly differentially selerotized. Aedeagus asymmetrical; shaft • 
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elongate, gradually tapered; gonopore at base of apical third of length 
of shaft on dorsolateral surface at base of rett'Orse process, which has 

• 
one minutely serrate margin and extends basad to midlength of shaft; 
pail' of apieal 1'etrorse processes, dorsal slightly longer than ventral, 
each with a distinctly serrate margin and with apex more aeute than 
unpaired process; apodemal processes abruptly anglc'd anteapic'ally, 
each with small protuberance at angle. 

Female seventh sternum with broad, convex, median posterior pro
jection, which is notched at middle; ovipositor with base of each first 
valvula not cUl"\'ed dorsad. 

This species was origillally described from a pair of specimens from 
Chain Bridge, Va., and a pair from ~lontieello, Ga. A male of the 
Virginia pair is in Ow Ohio State University collection and bears a 
"type" label affixed by Osborn. It is the basis of this interpretation. 
Thp holotype of bidentata, from "\YPlleslpy, 2'.lass., has been pxnmined. 
Other sppcimeJls have bpen examilwd from Korth nnd South 
Dakota, 1\rbruska, Kansas, Illinois, "\Yisconsin, Louisin,na, 11issis
sippi, Alabama, Trnnessee, Kent,ucky, Nflw York, ldassachusetts, 
ConnectiC'ut, ~lal''ylaJld, thr District of Columbia, Virginia, and 
X ol"th and Sou th Ca.l"olina. 

This species is ver~T e1osrl~' related to l'efiexa, from whiC'h it can be 
separatpd by the maJe grnitalia eharacters mentioned in the key. 
Reliabl(' morphologieal chameters hav(' not be(,J1 found to separate 
f('malrs of this sprC'ips from atlantica females. 

Flexamia producta (Walker) 

Jas.m.~ prodl/clus Walker, List of the Specimens of Homopterolls Illsects in the 
Collection of the Briiiiih :\Juscum, pt. 3, p. 801. ]851. 

Deitoce7)ilalllS lIisend1l8 Crumb, Amer. Ellt. Soc. Ann. 8: ] 80. 1915. New 
HYIlOIlYIl1\'. 

Delio(~e]lhaiu8 -CFlexamia.) prodllcillS, DeLong, Ohio State Ulliv., Uni". Studies 2, 
Xo. 13, p. 43. 1026. 

Flexu1llia producta, DeLong and Knull, Ohio State Uni"., Grad. School Studies, 
BioI. Sci. Ser. Xo. 1, p. 35. 1945. 

Length of male 3.2-3.6 mm., of {emal(' :3.4-3.7 mm. Head with 
median length of crown approximately onr-half grpatN than inter
o('ular width and more than two-thirds Lmnsocular width. Hind 
wing short(\1" t.hUJI fOI"Pwing, o(,casionally noL attaining claval apex of 
forewing, whi('h C'x('eeds abdominal 11pex. Fa('e yariable in ('olor, 
from tnn with cira,rly delimited intero('ula.r line to aImost ('ompletely 
infuseal('d, t'x{'('pt sublateral ar('as of genaE'. 

~lal(' piMps (>fLC'h slightly notehNl nt npex. Pygofpr with posterior 
lobr produ('(>(l and rounded apiea.lIy, vrntral portion extending mesad 
as pronoul\('('t! 101)(', w1li('h is SP1Ta.te n]ong maTgin, the t.wo lobes 
overlapping ill ventral aspect. St~·le apex as infiexlllo8n. Connective 
variable illlatprul aspect, from not keeled to kepI ed, with keels extend
ing dorsncl farther thnn dOl"sal ned('ngal apodeme, Al.'d('a,gus asym
m('il'ical apiC'ally; shaft (']ongatt', slender, slighLl~' swol)(>n nnt('apitalIy; 
gonopoJ"(\ il"l·(\gulnrly ovnl, on left side of dorsnl SUrfllC't' of shaft a(, 
base of apienl third of l(,l1gth of In'ul'r; pa.ir of pro(,l.'sses arising asym

• 
mf'Lrically nt apt'x of shaft, ('xLplldjng basad n.ImosL half length of 
shaft and din·rging from it, eac'll process latern.JI~- ('ompr('ssecl and 
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FIGURE 24.-F'lexamia lJroducta C\Valkcr): A, Acdeagus and connective, lateral 
aspect; B, apex of aedeagus, lateral aspect; C, right style, dorsal aspect; D, 
apex of aedeagus, anterodorsal aspect; E, same, caudal aspect; F', male pygofer, 
lateral aspect; G, pygofer lobe, ventral aspcct; fT, seventh sternum of female; 
I, bases of first valvulae of female, dorsal aspect. 

with conspicuous teeth along ventral edge; unpaired process arising 
near proximal portion of gonopore, short, small, curved, extending 
sinistrad; apodemal processes short, unmodified apically. 

Female seventh sternum with hind margin moderatPly produced 
posteriorly at middle and with shallow median noteh; ovipositor with 
bases of first valvulae not curved dorsad, in dorsal aspect with broader 
portions closer to bases than in sanciel'si. 

DeLong (7, p. 43) indicated that '/;isencia (Orumb) is probably 
synonymous with producta (Wlle) This opinion is very plausible 
and is followed here. The type of pl'oclucta, a female, was examined 
and the seventh sternum sketched by VV. E. Ohina of t.he British 
Museum (Natural History). The type agrees with vi.<;encia and re
lated species. In view of the common occurrence of this species ill 
the Jacksonville, Fla., area, it seems advisable to synonymize the 
Orumb species, a cotype of which has been examined. 

Specimens have been examined from .Maryland, Virginia, North 
and South Oarolina, Alabama, Georgia, and Florida. 

F. producta is closely related to sa:ncieI'8i, which lacks the pronounced 
ventral male pygofer lobe. The broadest portion of the first valvulae 
of the female occurs closer to the bases of the valvulae (fig. 24, I) 
than in sandel'si (fig. 23, H). ;. 
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.F/examia graminea (Delong) 

Deltocephalus (Flexamia) gramineus DeLong, Ohio State Univ., Univ. Studies 2, 
Nci. 13, p. 30. 1926. 

Flexamius gramineus, DeLong and Caldwell, Check List of the Cicadellidae 
(Homoptera) of America, North of Mexico, p. 27. 1937. (Err. pro Flex
amia.) 

E 

FIGURE 25.-Flexumia gra:lninea (DeLong): A, Aecleagus and cOlllwctive, lateral 
U:lpcct; 13, apex of aecleagul:', lateral aspect; C, same, clorsal aspect; D, same, 
v{'!ltral URpcct; E, right stylc, clarsul uspcct; F, mulc pygofcr, lnterul uspcct; 
G, seve!lth ::;terllUlIl of fcmalc; H, buses of first valvuluc of female, clor'lal a'lpect. 
(II-IJ IWcl F [rol11 type.) 

Lt'lIgth of malt' :3.4-3.7 mm., of female :3.7-4.0. mm. Head with 
medin,1I kngth of crown almost one-third greater than interocular 
width and about two-thirds t.ransoeular width. Hind wing exceeding 
daval apex, but not attaining apex of forewing, which is variable in 
length. Fact' variable, from entirely stramineous to stramineous 
with elypeus dn,rkened, from tan to almost, black with pale arcs. 

l'.Iale pygofer wit,ll posterior lobe not well difl'erentiated ventrally, 
poslerodorsal portion produced eaudodorsad and truncate apically. 
Conneetive in laleral asppct with keels extending strongly dorsad, 
forming narrow, anterior, lightly selel'otized bOl'del' along eephaiic. 
margin of dorsal aedeagal apodeIlle to its ape.x. Aedeagus asymmet
rical; shaft pJongate, slplHkr, appearing twisted in apieal half; gono
pore a spiral groove beginning at midlengil! of shaH; pail' of us.vm
IllPtrieal reLrorse apieaJ proeesscs, eneh with one edge minutely 
serrate; apodemnl processes slightly expanded u,llteapi('.all~r. 
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Female seventh sternum with hind margin strongly produced pos
teriorly at middle in convex protuberance, which is slightly notched 
apically, very similar to that of areolata; ovipositor with base of eaeb 
first valvula somewhat angular in dorsal aspect, nan-owl:,. cunreel. ' 
dorsad anterolaterally and anteromedially (fig. ,25, H), reeurn'd por
tion extending only slightly dorsad. 

The type, a male from Douglas Oounty, Kans., has been studied. 
Additional specimens have been examined from Kansas, ;\"orth and 
South Dakota, ':\lissouri, Illinois, und tll(' Disbct of Oolumbia. 

From lJro(/ucta, Lo which it is ('losely relatNI, graminea ean be dis
tinguished by its shorter apieuJ aC'deagi11 processes and its .lack of a 
conspicuous vC'nLral pygofer lobe in till' male. It is 11lso dosely 
related to clayi, in thC' discussion of which distinguishing dmractrrs 
are mentioned. 

Flexam;a clay;, new species 
Flexamia sandersi, Young, in part, Ky. Acad. Hci. Tntll~. 13, p. 64. 11)49.

(.lvIisdeterm inatio n.) 

FIGURt; 26.-Flexamia claVi. n. ~p.: .tl, A{'deagu~ and conncctiv(', lateral a:;pcct; 
B, apex of aedeagus, latcntl aspect; C, l'alllC, caudoventral aSIX'ct; D, male 
pygofer, lateral aspect; E, base;; of first \'ah'ulae of female, dorsal aspect. 

J...ength of male 3.5 mm., of female 3.6-3.8 mm. Head with mC'ditw 
length of crown from onC'-third (male) to almost two-thirds (female) 
greater than interocular width and morC' than se\ren-tC'nths transocular 
width. Hind wing exceeding c1aYl11 apex, but not altninillg apC'x of 
forewing. Face brown to black above, usually shading grfLdually to 
paler below. 

Male pygofcr with posterior 10bC' slightly morC' distinct than ill 
graminea. Connective in lateral aspect with kE'els broad, but not 
extending dorsad to apC'x of aedeagal apodl'me. AC'deagus much as 
in gra,minea, but with shaft much more C'xpandC'd at bllSC' of gonopon' 
and with apodemal procC'sses each having prominent IUltC'apical lobe. 
which is direded mesad. 

Female seventb stC'rI1um much ns in {Jra.minea; o\'ipositor with bns(' 
of N1ch first valvula roundt'd, with recurnd portion whieh is broacl('r 
and extends much farther dorsad thnn in fll'aminea. 

Male holotype and 011(' {C'mall' parfi.type, PinC'\'iUe, Ky., "3 July 
1948/' CD. A. Young, Jr.); one female parn.type, Raleigh, K. C.. • '. 
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"Oct. 16, 1938," (P. W. Oman); and ODe female paratype, Louisville, 
Ky., "9 September 1941," (D. A. Young, Jr.); in the Fuited States 

• 
Kational':'luseum (cat. No. 63,409). 

This species is very closely related to yraminea, from which it can 
be separated by the compamtive characters of the male and female 
genitalia given in the above description. The SI)('C'i('s .is named in 
honor of VY. ~1. Clay of the lJniversit.y of l..Jouisville, Ky., who en
courag('d the parIy taxonomic dl'orts of the senior author in till' family 
Cieaddlidae. 

Flexamia grammica (Ball) 
Deltorellhalll.~ grarnllll:I·II.~ Ball, Canad. Ent. 32: 204. ]\)00. 
Dellocephalus (FII!.rtLmia) grammiClIs, DeLong, Ohio Hta[p l-ni\·., rui\'. Htudies 2, 

Xo. 13, p, 37. 1\)26. 
Flexamitl,~ grammirll,~, DeLong und Cald\\rll, Check Li,;t of thr Cicadellidac 

(Homopienl) of America, Xorth of .\kxico, p. 27. 1$)37. (J~rr. pro
Flex(Lmia.) 
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FweH~; '27.F'lc.romia gramlllir(l (Ball); A, H:l.bit us; 13, ll('cieagus and con nec
th'p, vputrll! asppc'; (', SI1Ul!', Iull'rul IlSr)('ct; D, all!'x of tlNleap;u,:, cauciovC'.ntml 
IlS(l('('\; R, sanw, \atpral Ilsp('(~t : F. "anll', iLlltproclurslll m;pl'['t; G, lIlall' pygof('r, 
l!W'nti u:<[l"['\: II, ILPI'X uf right S\,\"I(', dor::ml tlSppct: I, s('vellth stC'rlilllll of 
rt'Jll:tl!': J, fir~t va/vifJ'r and blltil' of iirsi \'alVllllt of f(·malC', latNO\'pn\ ntl u~pect. 

L('nglh of Hull(' 4.5·4.7 nun., of f('mall,' 4.7-5.0 nun. H('tlci not 
str'ollgly protiu('pd. (TOWn with IllPciin.1l ll'ngth from iLt len.sl olll,'-t('nt.h 
(mlll(,) (l) O!l('-!>!'ypnth (f('l1lu']p) g!'('fLll'r LImn illl('rO('llllLr wi.dLh ILnd 
hom O!ll'-ltuJf to six-[P!llits lranso('u]n.r' width. Hind \\ iug ItS long 
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or almost as long as forewing, which exceeds apex of abdomen in 
both sexes. Dorsum with three pairs of pronotal longitudinal dark 
vittae; median pair extending anteriorly onto hind portion of crown 
and posteriorly through scutellum and eaudad along commissural 
margins of wings in repose; pair laterad of these extending from ante- • 
rior margin of pronotum behind eyes cauelomesad, almost touching 
basal angles of scutellum, almost to claval apex, each confluent with 
neighboring member of middle pn,ir of viUae near claval apex, both 
pairs intelTupted by pl1Je claval veins; outer pair short, ('adl extend
ing aeross pronotum from hinel margin of eye to middle of humeral 
margin of pronotum. Face st raminco us, with single narrow bln,eli: 
intel'ocular line near base. 

~lale p~'gofer with posterior lobe sL1'ongl.\- pl'Odu('.ed on upper por
tion, hind margin oblique anel slightly {'onc!1\'{,. Style l1,pex foot 
shaped. Conl1{'div{' in .lateral asppet with k('('ls narrow. Aeclellgus 
llsymmetrieal; shnH in lateral asp{'et \\'ith \'{'n(rI1J mfLrgill llluTowed 
abruptly near midleJlgth; gonopore an tpapiCtl1 on an tprodorsal SUrf!L('.P; 
pair of recurved p1'o('.ess('s, onc apparCI1 tly ecientalt" arising 011 ldt 
side near gonop01'e, olh('1' arising at ap('x of shaft, fus{'d with shl1Jt 
through most of length, with minut,(1 t('eth through most of length, 
neither proc{'ss exL('nding as far basad liS midl('ngt.h of shaft; apodl'nuLI 
process('s extending n,t right ang}('s to Hxis of shaft in dorsal aspeet. 

Female seypnth St('.l'IllUll wilh broad, shallow, nwdian 1'C'gular (,on
cavity on posterior margin;ovipositol' with ('neh first vah'ula without 
sclerotizecl portion thn,t is ('un'eel dorsad. 

This speci('s was originally dl'seribC'd from "SIH'yder" and Jules
burg, Colo., and from Kimball, Xpbr. ThC' l'nitpc\ States ~atiol1tll 
~Iuseum eontains one female cot~·P(' from "Jlll('sbllrg, 001., 8, 4-99" 
a.nd Bn.Jl's iclentifieationlabC'l. This slweinwll is hpl'l' designated 1('('to
type of Deltoce1Jhal1l8 [ll'ammicU8 Ba.IL Spt'cimens 11.I·C' al hand from 
Kansas, K ebrasku" I\orth Dakota, twd SnsknlehC'wtUl. 

This speeies superficially l'es(,lllbic's albiela, from whi\'h it CH.n b(' 
easily distinguislH'd in the mnI(> by its broad foot-shappd style apicC's 
and unbranched apical Mdeagal proeC'ssC's and in thC' femlLle by its 
broadly coneave hind margin of the sennlh slC'rnUlll. 

Flexamia dakota, new species 

c o E F " 
FIGURE 28.-F/c.ramto. dakota, II. ;<p.: A, Hnbilus; 13, a('deagu:; Ilnd cOllllectiw, 

laternl a$pl'ct i C, ;<alllP, v('utral a;<p<'ct; D, ap<,x of a<,dcagu~, dorsal a:;l)('c(; 
E, 8 nllH.' , lai('ral Il:;pect; F, male pygofc'r, Illt<,ral a"Jl('ct; G, right Rtylc, dorsal 
aspect. 

http:sL1'ongl.\-pl'Odu('.ed
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Length of maJ(> :~.2-:3.4 mI11. H(>a.d with median lrngth of ('/"own 
approximately olH'-thi1'd great<>r than int<>ro('ular width and two

• 
thirds transo{'ular width. Hind wing rx(,p<>ding da\'al aprx of fore
wing. Faep Inn. elyprus. YiLrin.bk mnrking on clypellus, genal a1'<>a 
bellrath ('ach ey<> dark('r brown, clyp<>us with palpr arcs. 

;,Jal(> pygo[er with up]wr portion of postt'rior lo/)r strongly pro
du(,pd posteriorly, St~'lp appx with naITowrd apical portion tapered, 
sharply roundr(\ at tip. Connpcti\"(' in lateral aspect with kePIs 
extrnding as fnr dorsad as apdpagal apodrlllr. Ardpagus symmpt1'ical; 
shaft dongai(" slendrr, in latrl'HI a$1)('('\ natTOWer near midlpngth 
thall a,t baSt' or ltj)('x; gOIlOpOl'l' antrapieal on antrrodo1'sal surface; 
pail' of 1'e('lll'\'ed proc('ssPS ('xtE'nding basad almost half lrngth of 
shaft, ('ach p1'o('('ss St'ITaU' on Ilwson'ntral margin: apoclemal pJ'oc'essE'S 
broadr-J1pd H.ntNlpically in dorsal aspect, ('ach with pronoun('rd 
nnt('npieu.J protulwrn.Il(·('. 

J<'('lllal(' unknown. 
:\[111(' holot~,p('. Philip. S. Dak., .Tuly 22. Hl:35 , (Omull). and malE' 

parulyp('. samp data, in th(' l'J1iU'd States 2\ntionu.l ;,Juspum (eat. 
2\0. U:{.27:{). 

J11 thp form of (hp u('clen.gUf; und lb(' p~'gofpl' this spp('irs is similar 
to {!ram m i('(J. from whleh it difft'rs ill its JllOrr basal position of I.hr 
gOJlOPOrt" till' form of thp slyIP. and Illn.rkNlly in its rxtrrnnl apprar
!W(,P. .It is possilJll' 1·lult (h(' aNlc·agal s! ru('\ un' ('ould hnxe p\'ol\"ed 
frolll all 1l11('('strnJ ('OIHlition likp thul ('xhibitNI hy rr:fle.ra. through 
additioIlul ('onlps(,(,Tlcp of thp unpnjrNI arclNtgnJ pro('pss. 

Flexamia atlantica (Delong) 
Ddtor£']lhalu.< (FlU(lIIl;al allanlirll •• D('LollP;, Ohio :-ita!p 'Cuiy., lTnh'. :-itudics 2. 

Xo. ]3, p. 2\L Hl2G. 
FlI'Iall/iu.~ (ltlulltirt(,~, J)eLonp; und Caldwell, Clwck Li"1 of tlw C'icaciellidue 

. IT('Jn()pt('f~I) of AnH'rlra. Xorth of ;\.il'xico, p. 27. 1!l37. (Err. pro 
Fl,'IulIIia.) 

L('ngth of mall' :U:-4.2 111m., of [(,111ulr 4.0-4.2 mm. H('acl with 
lllPdiull lpngth of crown usually n.bou t olH,-thil'cl gJ'Pu.t(lr t han in (er
ocular width and appJ'oximale>ly two-thirds trn.nsocular width. Hind 
wing ulmost as long as forewing. which mayor mn,}, not rxlend to 
abdominal npex, FaC'r bIael\: in upprr half wilh pnle ares, 10\\,('1' half 
wi til blaek markings YnJ'in,blp in extpIl t. 

;'1 nJp pygof ('r IlOt ('onslridpd on v('n trul llli1rgin, ('onstricted OJ) 
dorsal margin, posterior lobt' wPlI produ('('d in llpppr portion of poste
rior mnTgin. C'Olll1Pc(lY(' in lntpml nspeC'\ with \;:('('ls pxtrnding c\or
sn.d about two-thirds l]('ight of dorsal upodpm('. ANI(,!1g-us asyrnmet
rit'tll; shaft of nearly uniform width thl'oughout Ipngth; gOlloporp 
ullt,pn.pical 011 rig-ht siclt" si1l1plt,. not slitlikp !lOr elongate; pair of 
plongnt(1 1'ptl'01's(' p1'o('('ss('s al'ising at n.pl'x. Pxt{\tlCling basad npprox
imatt'Jy half I£'ngtll of shn,[(. PIlch with n, sprralC' Nlgl': apodplllal pro('
('SSpS \"al'in.blp, in dorsal asp(lC't with or without slig-ht nn\('upiC'n.1 
pro t u hemlH'(', 

Fpll1nl<, s(>"(lilth st(>r.llUIU Ilnd bus(ls of first vnlnila!' as in saT/riersi, 

• 
Till' lype. n Illul!' froJll Egg l:farbol'. X. ,T.. has ))('('11 (\xn.mil)<,d. 

:\[n.I(' sp('('imPlIs hH\'(' \)('('11 ('XnmillNI from Kansas. OldalloJllIl, n.nd 
::\ rw Jersey . 

http:rr:fle.ra
http:protulwrn.Il
http:YiLrin.bk
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FlGURE 29.-Fle.ra'lll'ia atlanti('a (DpLong): A, Apdeagus and cOl1necti\'e, latpral 
aspect; B, sal1le, caudovt'l1tral aspect; C, right style, dorsal aspect; D, apt'x 
of aedeagUR, lateral aspect; E, sall1e, cephalic a:;pect; P, male pygof('r, latl'ral 
aspect; G, sev('uth sternulll of female; If, bases of first val\'ldae of femalt., 
dorsal aspect. 

This speeies is closely related to dakota, but males of the latter have 
much shorter aedeagal processes. Reliable eharn.eters have not b('('n 
found to separate dakota and sandersi f('males. 

Flexamia pectinata (Osborn and Ball) 
Deitocephallls peclinatu8 Osborn ILnd Ball, Iowa Acad. Sci. Proc. 4, p. 205. 1897. 
Deltocephalus (Flexam.ia) pectinatlls, DeLong, Ohio Stat!;' Uuh·., Univ. Studies 2,

No. la, p. a2. J 926. 
Flexamills peclillallls, DcLong and Slcesmun, Anwr. EnL Soc. Ann. 22: 8a. 1929. 

(Err. pro Flexamia.) 
Flexamia zamora DeLong !lnd HC'rlihbl'rger, Brooklyn EnL. Soc. 13)11 42: 1a7. 

H)47. N('w SvnonVlll\,. 
Plexamia mtnima DeLoilg lind H('rshb('rgt'r, ibid., p. ] as. HH7. Nl'\\, synonymy. 

Length of male 2.8-3.7 Jilin., of [emak :3.4-:3.6 mm. Head weakly 
produced, wilh median lenglh of (TOWn on('..Jifth or mon' gl'eat('l' than 
intel'o('ular width and ltppl'oximu.tel.v six-Lpn Ihs trunso('ulfl.l· wid tho 
Hind wing, .1'l'C1 u('('(1 , not, ('xpp('(ling duvul IlPPX; fOl'ewingn.ttaining 
apex of abdomen 01' not. Clypeus fusrous, with pale al'es; tmns
dypeal suture, loml sutUl't'S, pail' of longitudinal markings 011 dypel • 

http:Flexam.ia
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FIGURE 30.-F/a:amia pcclinala (Osborn and Ball): A. Aedl'ugm; and conJll'cth'e, 
latl'ral aspect; B, same, c:wdo\'(·ntral aspect; C, apl'x of aedl'agus, caudo\'cntral 
aspc'ct; D. same, latenll aspect; E, male jJygofer, lateral aspect; F, aprx of right 
style, dorsal aspe('t; G, seventh sternum of female; H, base's of JirRt valvulae of 
femall', donml aspect. 

Ius, large gena] spot beneath each eye, fuseous; remainder of face 
sordid yellow. 

l\lale pygofer with posterior lobe slightly produced on dorsa.! portion 
of posterior margin. Style apex with narrowed apical portion longer 
than usual in genus. Connective in lateral aspect with keels na.rrow. 
,Join L beLween connecth'e and aedeagus distillet. .A.edeagus sym
metrical, without lateral processes; gonopore subapieal on eaudowutral 
sUl'faec. in laLeral aspeet with slight protuberan(,e from basal edge; 
apodemal pro(',esses short, ea('h with .lateral a,ut('apicul protub('ranee. 

FE'male sE'\'enth sternum with hinel margin slightly produ(,ed Ilnel 
trunC'ate in middlE' third and bellring three small notches; o\'ipositor 
with blls('s of first "Il!vu]ae 1'e('u1'ved ancl caliperah'. 

ThE' holotype of F. zamora from Zamora, l\ljdJOaC'iU1, .\1 (>xico, hilS 
bN'Il (>xaminecl. '1'h(' lllU.l(' holotyp(' of minima from YuUl'S, SUIl Luis 
Potosi, l\1(>xlCO, t),pp(>uJ's identical in strueturt' to zamora, but it is 
much smaller (l('ngth 2.8 111m.). The kclotyp(> of 1Jfctillata 1S in the' 
Jown. State' College {'oll(>ction. The' pre's('n t icit'll tiflcllLion of this sJ)('('i£'s 
is bas(>cion a male of the original ('otyp(> ser1es from Ames, Iowa, in tIl(' 
L'nited States Katiouall\JusNIIll. 

Additional sJwcimens ha,V(' l)e(>11 eXamined from Illinois, ·Wis('onsill . 
.\JillJ1(>sota, Iowa, South Dakota, Kansas. and Texas, ilS well as from 
the 11 exican loculi ties m('11 tiollPd. 

Flexamia doeringae Beamer and Tuthill 

Ffe.ralln'a rfol'rilt(lal.' 13<>lIlIwr and Tuthill, Kiln", gnt. 80('. JOllr. 7: :~, 1!l;{4. 

• 

Length of mill<, :~.(j-4.2 mm., of f('ma](" :3,'i-:~.8 !lUll. HC'ad with 
median ]pngth of ('I'OW11 from slightly ](,S5 than to slightly mol'(' ihn.n 
Ol)('-hulJ gr('llt(>/' than illtero('uln.I' width and approximlltt'l.v s(,,'pn
(('nths trnnso('ulul' width. llinci wing Ilttn.ining 01' slightly pX('('l'ding 
cla\'nl aJWx of fOI'Pwing: fon'wing val',\'ingin Ipnglh. Ilttaining ap('x of 
abdoDw.II 01' slightl,\' mort' 01' Ipss. Fa('p iyoJ'Y. with bl'ond bluek basal 
intel'o('ulnl' lint' with pn.lp fil'('S, o('('nsiollnlly with 50111P <in,/'k markings
ben('ulh, 

http:abdoDw.II
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FlGURE 31.-Fleramia doeringae Bearn!'r and Tuthill: A, Al'deagus and conlll'ctive, 

lateral aspect; B, sam!', ventral tlSPI'ct.; (', apl'X of a('deaglls, lat!'ral asp!"c!: D, 
same, caudovl'ntral a:;p<'ct; E, 111a](> pygof('r. latl'T!l1 asp('ct; F, ap('x of right 
style, dorsal aspect; G, se\'('nth st!,T/lllrn of fl'mall'; fl, bas('s of first valvlllae of 
female, dorsal aspect. 

~Iale genitalia as in pectl'na.ta, but with prC'apicallob(' of styl(' more 
strongly developed, fiatteIled and produced posteriorly, and with pro
tuberance llear apex of aedeagal shaH closer t.o tip of shaft in vellt.ral 
aspect. 

Female sevent.h st.ernum strongly produced posteriorly at middle in 
pair of long cenlrallobes and short.er .lobe on earh of these; ovipositor 
with eaeh first valvula recurved at. base, rerurved portion with t.ra.ns
wrse lobe eephalad of basal ext.remity. 

The identity of this speC'ies, as int.erpreted hrrp, is based on a pair 
of paratypes from the H uarbuC'a ~lountains in Arizona. Other sp('ci
mens have been examined from Arizona. 

This species, with pectinala, forms a distinct group within thr gen us 
in the form of the male genitalia. Its posit.ion in relation to the oth('r 
spe('ies ran only be surmised. The two species may Iwlong near abbre
l'iata and canyonensis, which havp redu("pd apdpagal pro(,psses, narrow 
kepIs on the connecti\'(~, a,ud a distinct joint I)('twpp)\ tlu' apclpagus and 
connecti\'e. Both groups han' modifipd style apic'ps, but th(lY are 
modifipd in different ways. Tht' f('male sevpnth stprl1um of peciillata 
would strengthen suell a plaepment, but thaL of doeringcLe differs 
markedly. 

GENUS SPARTOPYGE, NOVUM 

Type of the genus, Fle:ramia me:ricana DeLong and Hershberger. 

Closely rplated to Fle:r:.amia in general faC'ips. ~Iale py~ofer (']on
gale, with distinct posterior lobp and bearing tuft of elongate close-set 
setap OIl im}E'r surfa('e. St:-'!£' withapic'al portion narrow, more pro
duced than in most species of Fle.rmnia. .Joint distinC'l bptwpell ('011

TleC'live and updeagus. Aedpagus synulletrical, short; pair of very 
short small processes nellr middlc' of shaft, without apicaJ pro("esses; 
gOllopore anteapiea,l on caudoyc'ntral surfaC'P; dorsal apclpagal apocieme 
large, hoodlik(,. FemalE' s('\'enth sternum with shallow ('oncavity at 
apex. 

This genus is knowll only in the Soufbw('slern l~nited Stales and 
~Iexico. • 

http:short.er
http:pectl'na.ta
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The form of the aedeagus and the tuft of setae on the inner surface 
of the pygofer readily separate the Spartopyge species from the 

• 
Flexamia, species, 

KEY TO THE SPARTOPYGE SPECIES 
Lellgth 5,6 mm, or more; male with tuft of pygofer setae exceeding posterior

pygofer rnargin _______________________ mex£cana (DeLong and Hershberger) 
Length 5,:3 mm, or less; malt· with tuft of pygofer setae not exceeding posterior

pygofer margin ____________ .. _ - _______________________ miranda (Knull) 

DESCRIPTIONS OF THE SPARTOPYGE SPECIES 

Spartopyge mexicana (Delong and Hershberger), new 
combination 

Flcxamia 1Il1':ricana DeLong and Hershberger, Brooklyn Ent. Soc, BuL 42: 136, 
1!147. 

,, 
, 

( )
\f 

FIf;C'R}; 32.-8parlopyge 11/('IicoTla (J)('I.ong and Hershberger): A, Aedeagus, 
latpml aspr'l't: B, Salll(', raudal .a;;pect; C, p)'gofer, lateral tlsppd; D, apex of 
right style', darlinl aSf)('ct; E, H'\,('lIth stl'rnulll of femalp. (A-D f.roll! tyP!', E 
from paratopotYJlt'.) 
Length of male 5.6 mm., of female 6.0 mIll. H('ad with Illedian 

l('ngth of cro"'n almost on('-half gr('atl'l' than in trroculnr wid th and 
npproximate1y s('ven-tentlis transoculur width. Hind wing almost 
us long as fOJ'C'\\-ing. which exce('c!s abdominal apex. Face ivory, with 
transverse interoC'ular basal black stripe marked with pall' arcs. 

~ltlk p~-gofl'l' with post~'rior lob(> stl'ongly prociuc(>d jJostl'l'iorly, 
round(>d apica1h-, with proc('SS arising 011 inner surfuc·(> of disk near 

• 
Y(,lltral portion 'of ('onstriction, (·xt.ending caudodorsud thence caudo
ventrad bC'yond caudo,'C'ntrul pygof(·r margin nnd appearing in 



50 TECHNICAL BULLETIN 11 i3, U. S. DEPT. OF AGRICULTURE 

posterior portion to consist of numerous fine setae. Style apex trun
cate apically. Aedeagus \\Oith shaft gmduaII.\O tapeJ"NI in latpml 
aspect, not exceeding dorsal apodemp, pair of short inconspicuous 
processes near midlpngth; ~onopore apical on caudo\'('ntral surfacl', • 
rounded basally; dorsal apocleme short, broad, strongl.\" attachpd to 
integument of sl'gment X. ::'.fale plates excpeding postl'rior pygofl'r
margin. 

Female spvl'nth st,l'/"I1um with hind margin shallow1,\" conCHn, 
slightl.\" undulatp at l'acll side of ml'dian triangular notch. postero
lateral corners prOdllCl'(1 and rOllncll'cI, disk with obliqu(' d('pJ"l'ssl'd 
area on each sid(" h'l1ving midliue keeled aud hilld margin flared. 

The male ho]otype and It femall' puratypt' from 19uula, GU(,lT('ro, 
)'fcxico, have been examill(·d. 

Spartopyge miranda (Knu"), new combination 
Fle:ramialllirallda Knull, Ohio Jour. 1:ki, 51: 1 n. 1\151. 

FWL'RE 3:t-Sparlopl/yr miranda (l\:IIUlJ): A, Al'dpaglls, lal('ral a:;pl'c't; H, :;:lIllP, 
rtludal asp('('t: C, right ::;tyl(', dorsal asp(,('l; D, malc' pygofpr, laU'ral aSJlP('t; 
E, first ntldf('r and hasp of first vaJnlla of f!'tHall', Jat('ral a:<lwct: F, sl'\'('111 h 
stl'rnum of f('malt', 

Length of 111U](' 4.4:-4.5 mm., of f('male 4.R'5.3 111m. Ht'ad Y('r." 
strongly produCNl, with median l('ngth of ('I'O\\"11 appl'oximatpl.'o b"o
thirds intproculal' width anel sPn'n-tpllths 0/' mort' trunsocu]al' \\"idth. 
Hind wing attaining np('x of forpwings, which ('xc('pd tlP('X of a bdOIl1('n, 
Pl'Onotulll with singh' shol,t Jl1pdian und thl'('(' pltirs of full-length 
fUSCOllS vittu(', most I1lpdian puir ('xt('uding nntpl'iorly onto ('rown and 
post(,l'iorl." thl'Ollghs('utdlum onto e1anls. Fa('(' ivory, ('xc('pL brond 
interoculur fus('otlS busnllil1(" which ('ontuins whitp arcs, 

).fal(' pygof('r us in mf':r1cana, hut with post('rior lobp 11101"(, strong1.'o 
prod u(,t'd , with int('rnul tuft of s('tUt> mor(' di\'prg('nt.npicllll." und not 
ext'eeding pygof('r margin, OtlH'1' mal<> gPJlitnl ejllll'llct('l's as in 
m('xicana" but with apdt'ngal shuft slightly bl'oad(,1' in lut('I'n] I1SPl'C't. 

}i'(,lllule s('\'enth st,('I'num with hind murgin d('ppl." ('OI1CU\'(', with 
short broadly con \'('x m('diun proj('ction, which is darkenpd apicall,\O • 
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within concavity; first valvifers of ovipositor with anterior portions 
heu\Til.v sclerotized and extending slinglike across bases of first val

• 
vulae; first valvulae not curved dorsad at bases. 


The species is known only from Arizona . 
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serrata Beamer and Tuthill, Flexamia_______________________________ _ 19slossonae (Ball), Flexamia _____________________________ • ___________ _ 20
stylata (Ball), Flexamia ___________________________________________ _ 26 
surcula DeLorig and Sleesman, Flexamia____________________________ _ 14 
texana, n. sp., Flexamia ___________________________________________ _ 29
visendlls Crumb, Deltoeephalus_____________________________________ _ 39 
zamora DeLong and Hershberger, Flexamia__________________________ _ 46 
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