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A TAXONOMIC REVISION OF THE LEAFHOPPER
GENUS FLEXAMIA AND A NEW RZLATED GENUS
(HOMOPTERA, CICADELLIDAE) !

By Daviv A, Youne, Tr,? Enlomology Research Division, Agricultural Research
Service, Uniled States Deparimeni of Agriculiure, and Bryan P. BEIRNE,
Entemology Division, Sricnce Service, Canada Department of Agriculture’

INTRODUCTION

This bulletin bLrings up to date the taxonomic information on the
leathopper gunus Fleramia and describes a new related genus, Spar-
topyge. The Fleramia species are common and occasionally very
numerous in the lealhopper fauna of grasslands in much of the TUnited
Stales and Canada.  In some parts of their distribution range, which
extende from Canada to Michoacin, Mexico, they are able to survive
In very dry habitats.  Although most spocies are very common in
collections, little information has been publishied on their life histories
or food plants.  Presumably they are exclusively grass feeders, having
been recorded from species of Amdropogon, Aristida, Bouteloua,
Dhstichlts, and Muklenbergic.  Information on their biology has been
reported by Osborn and Ball (20, pp. 630-635) * and DeLong (7).
None of the species are known to be vectors of plant-virus pathogens,
and the atthors are not aware of any such research.

Most of the material used in this study is in the United States
National Museum and in the Cunadian National Colleetion. Material
from other collections was obtained only Lo fix species identities or
to add to distribution records.

TAXONOMY OF THE GENUS FLEXAMIA

Early literature pertaining to this leafhopper group treated most
of the species under the genus Delfocephalus. In 1926 DeLong (7)
first recognized hat the species formed an entity within his concept
of Deltocephalus. He placed most of Lhe species herein discussed in
the new subgenus Fleramia, which was based on gross morphological
characters, and he included several additionsal species subsequently
relegated {o other genera.  In 1929 DeLeng and Sleesman (74, p. 82)
clevated “Flexamius” to generic rank, and they erected the subgenus
Secopennis for Deltocephalus slossonae Ball.

! Published here with the approval of fhe Canada Department of Agriculture,
a8 Entomology Division Contribution No. 3444, Seiencr Service.

? Resigned Muy 14,1957, Now with Department of Entomology, North Car-
olina Stute College, Raleigh.,

¥ The authers are indebted to J. N. Knul!l of Ohjo State University, W. E.
JaBerge of the University of Kansus, and H. H. Ross of the Illinois Natural
History Burvey for loaning specimens from their institutions; 1), M. DeLong for
louning specimens from his private eollection; and W, K. China of the British
Museum (Natsral History) for his observations and sketches of the tvpe of
Flezamin producia (WIk.),

*ltalic numbers in parentheses refer Lo Literature Cited, p. 51.
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Oman (17, 3. 167) in his treatment of the Nearctic genera recognized
the 1mportance of the male genitalia in determining species relation-
ships, and he listed in Flezamia most of the species herein treated.

Judging from external appearances alone, the genus Aeurhinus
Osb. (type Dorydium maculatum Osh) is related (o Flezamia, and
DeLong and Caldwell (11, p. 26) placed Deliocephalus pyrops Crumb
111 the Oshorn genus. 1. maculatum is represented in the Ohio State
University collection by 3 female specimens and 2 specimens with
missing abdomens. 7). maeulatum closely resembles Fleramia pyrops
(Crumb}, but the oviposilor of the former is longer in proporlion to
the pygofer and the cypellus is parallel sided and nol broader at the
base than at the apex. Uniil males of maculetum Trom Gualemala
can be examined, it seems advisable Lo confinue o treal (he Nearctie
species in fleramia, following Oman’s (17, p. 167) interpretation.

Oman (77) placed Aflerie Oman and Secopennis Del. and Slees.
near Flexamia, The (ype of the monobasic sdflexia (fig. 1) has an

F1ovne l—dflexia rubranvra (Delong): o, Aedeagus and conneetive, dorsal
aspeet 1 B, =ame, laternl aspeets £, apex of uetleaxus, dorsal aspeei: D, loft sryle,
dorsal uspect; £, pypofer, nteral aspoeer.  tAl from puratype.)

aedeagus consisting primarily of two long slender processes arvising
at the base, a condition not known in Flevamia. The authors have
relegated the monobasic Secopennix tn svnonvmy under Flesamia
after & careful study of its type. The truncate Torewings and the
basal ventral acdeagal process tend Lo set it apart from other species
of Fleramia, but the authors interpret these characlors as of spectfie
rather than of gencric value, It is noleworthy that some characters
widely used in the Deltocephalinae as generie criteria are only of
specific value in Fleramia, for example bilateral svimmetry or ssym-
metry of the sedeagus and the presenee or absenee of a joint between
the aedeagus and the connective,

DISSECTION AND STORAGE TECHNIQUES

The shape of the bases of the first valvulae of (he ovipositor is
valuable in distinguishing the females of the Fleramia spectes,  To
examuine these bases eritically, macerate the female abdomen in potas-
sium Ly droxide solution, and clear with the same technique commonly
employed in preparing males for identification. After (ransferring
the abdomen Lo glveerin, sever the conjuncliva between tho sixth
and seventh abdominal sterns, the conjunetiva belween the cighth
and ninth terga, and then the pleuroventral membrane on both sides
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from the base of the scventh sternum to the base of the pygofer. This
dissection frees, as a unit, the seventh s{ernum, the genital vestibular
chamber (se¢ Snodgrass 22, p. 79, and the pygofer with the ovipositor
atlached. If this abdominal apex is (hen oriented with the caudal
extremity up, the membrane of the genital vestibule can be pressed
agains! lhe surface of the slide and severed with no damage to the
seventh sternum, which is thereby freed.

The bascs of the first valvulae of the ovipositor are easy Lo examine
in dorsal aspect with {ransmitted light af(er the underlying seventh
sternwm is so removed. Dissected parts may be immobilized very
satisfactorly for making illustrations of the bases of the first valvulae.
Plave a small amount of boric acid ointment in the concavity of a
rollow-ground slide.  Add glveerin, Then press lightly the lateral
rertlon of the pygofer to the borie acid ointment. This method of
preparation allows easy manipulation and examination from all
aspeets and has been found far superior to permanent slide mounts.
However, for identification purposes only, it is frequently sufficient
to clear the female abdomen without dissection, beeause in most
species the diagnostic characters st the base of the ovipoesitor can bhe
seen through the cleared dorsal wall of the abdomen.

To store the female genilalia, place the seventh sternum in the
remainder of the abdomen, and put it and the pygofer in a small drop
of glyeerin in the botlom of a small vial, Atitach the vial to the pin
bearing the specimen from which the abdomen was taken by thrusting
the pin dingonally through the cork. This technique is widely used
in North America for storage of the genitalia, Examinations of
structures so preserved {or almost 25 vears in the [nited States
National Museum show no deleterious effects. The disseciions are
readily transferred (0 glycerin on slides aud can be examined in all
aspects.  This method of storage is extremely helplul to leafhiopper
laxonomists. I is fur superior to permanent shde mounts, baisam
mouuts on cardboard rims through which thie pin bearing the specimen
is thrust, or the completely abeminable practice of gluing the parls
when dry on & small piece of cardboard through which the pinis thrust.

One precavtion is mandsiory In using the small vials, Do not
allow the glveerin to remain i contact with the cork. This is easily
avoided if the side of the vialis free of dust.  The vial can be ecasily
cleaned before the glreerin is added by using an ordinary pipe clesner
oblainable at tobaceo stores and most drugstores in the United States.
The glyeorin will not ell run to the bottom of the vial if the sides are
dusty.  Freyueotly aflter shipping, many dissections must be trans-
ferred to clean vials, because the jarring and inverting in (ransit cause
the glyeerin 1o touch the cork of the vial.  If glyeerin remains in con-
tact with the cork for & profracied period, it seeps to the pin, which
may rust or corrade, and to the labels, which beeome discolored.  In
addition, the preparations become darkened and brittie, presumably
the vesult of dissolved (annins from the cork.  Suech preparations may
often be rvestored to a satislactory condition by re-treating with
potassium hydroxide,  Proper siorage and maintenance of the dis-
sections is as imporlant a curatorial responsibility as keeping a eollee-
tion (ree of museum pests.
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GENUS FLEXAMIA DELONG

Deltocephalies subgenus Flezgmia Delong, Ohio State Univ., Univ. Studies 2,
No. 13, pp. 20, 22. 1926. Type Dellocephalus reflerus Qsborn and RBall,
1897, by original designution.

Flezamius, DeLong and Slecsman, Amer. Ent. Soe. Ann. 22: 82, 1920, (Err.
pro Fleramia Delong.)

Flexawmins subgenus Secopennis Deliong and Sleesman, ibid.: 85, 1929,  {Ortho-
type Deltocephalus slossons Ball)

Small deltocephaline leafhoppers. Length of males 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
anteapicsl cell.  Anterior tibiae dorsally with 3 selae in anterior row,
4 in posterior; middle tibiae dorsally with 4 setre in each row; hind
femora with apical setal arrangement 2:2:1.

Sternal abdominal apodemes vestigial.  Male plates usually shorter
than pygofer (exception slossonae), frequently fused for some distance
elong mesal margins, with selac usually in longitudinal row. MNlale
pygofer constricled and usually with pronounced posterior lohe in
Iateral aspect (exceptions graminea, slossonae). Style with preapical
lobe, which is longitludinally grooved and usually not pronounced
(exceplion deertngae). Connective with arms contigucus basally,
Dorsal aedeagal apodeme with pair of conspicuous appendages directed
caudoventrad or caudad.

The species are chiefly yellowish brown, with ferruginous to black
markings. Nearly always an apical ares of the crown is partly or
completely surrounded by darker markings. In the latter case the
crown exhibits a clearly defined apical areolel. In addition, the crown
often has a pair of oblique darker markings at its base, & pair of trans-
verse darker markings at about midlength, and a pair of darker mark-
ings parsaile! to the lateral margins near the apex.  Usually the prono-
tum is faintly striped longitudinally with darker color. The veins of
the forewings are usually dark margined, and frequently a distinet
dark-margined areole is near the center of the corium. The face
varies from completely black to pale with dark markings only near
the margin of the crown. Some infuscation extends along the pos-
lerior margin of the seventh sternum of the female at or near the
middle. Except for the markings of the face, the color of mosl species
varies too much for use in specles separalion.

The two claval veins of the forewings also exhibit much individual
variation. They may be entircly separate, conliguous, or fused
through a considerable portion of Lheir length.

In the males the apices of the plates vary interspecifically from
bilobed to sharply or broadly rounded. The longitudinal row of
macrosetae may extend over the basal three-fourths, seven-cighths,
or only middle half of the length of the plate. The setac of the pygofer,
although fairly numerous, are short, and the pygoler does not appear
heavily setose as in many deltocephaline genera. The setne may
oceur generally over the surface of the pygofer, or they may be re-
stricted to a portion of the surface. They do not occur in localized
rows or clusters.

The conneclive in lateral aspect is more heavily sclerotized in its
lower than in its upper poriion, which is often thinner and is extended
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dorsad in & thin keel, the width of which is useful in distinguishing
the species. The joint between the connective and the aedeagus may
be present and very dislinet or absent depending on the species,
The acdeagus is without processes in some species and has seversl in
others. The processes are nearly always recurved, and one or more
of them may be conspicuously or minutely serrate along one edge. In
most specics there is 2 strong tendeney toward asvmmetry in the
aedeagus. The asymmelry may be slight in some species, the result
of an unpaired process nol lving m he median sagittal plane or of
two similar processes not Iying within corresponding planes; or (he
asymmeiry may be extreme. In the lalter case the asymmetry may
have been csused by an asvmmetrical development of the apical
acdeagal processes or by a twisting of the aedeagal shalt, both of
which are believed to be phylelie. The position of the gonopore
varies greatly. It is never in the basal bialf of the shaft.

In the females the seventh sternum is nearly always much longer
than the sixth, often twice as long or slightly more.  In most species
the hind morgn of the seventh s{ernum is voncave on each side of a
median broadly producsd portion, which has a slight median notch
and a shght convexity on each side of the noteh., However, several
species differ [rom this wsual condition. The pygofer bears well-
dispersed setae, which may be pale, dark, or pale at {the base and dark
apically.  Usually the ovipositor barcly reaches the apex of the
pyeofer.

FLEXAMIA SPECIES RELATIONSHIPS

In view of what is known of evolutionary developments within the

animal kingdom, 1t can scarcely be questioned that when bilateral
symmetry and asymmetry occur in a group of organisms, those
representatives exhibiting asvmmelry, ignoring other characters, are
invariably the more specialized.  The male genitalia of leafhoppers,
developing as paired structores, are bilaterally symmetrical in their
tvpical condition. This sort of svmmetry is predominant in the
family and common encugh, though not upiversal, in the primitive
members of the family to make logieal the assumption that bilateral
symmetry of the male genilalia is an ancesiral condition.

Asymmetry in the male genitalia is not rare. It is oflen such o
minor departure from bilateral svmmelry (e, g., paired similar proc-
esscs one ol which fies in a plane not symmetrical with its opposite
member) that unguestionably the asymmetry is a derived condition.
However, it is unusual for a genus to contain some species with
svmmem{'al male genitalia and others with mar kediy asymmetrical
gomlrﬂia Fleramia is such a genus,  Ounly the presence of morph-
ologically intermediate spevies pre\'ents; serious quesiioning of retaining
all the species within o single generic concepl, m the light of modern
taxonomy al generie level withmn the family Cicadellidae.

The authors hypothesize that in the genus Flesamia o primitive
condition in the structure of the aedeagus included two pairs of
recurved bilaterally synunetrical appendages at or near the apex and
& sublerminal gonopore at or near the apex of the aedeagal shaft on
s caudoventral surface, TFrom such a prototype several lines of
development are probably derived. The order m which they are
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discussed is nol to be interpreied as the order in which the develop-
ments may have taken place.

In one line of development the apical pair of processes tends to fuse
and the anteapical 1o remain separate. Such a condition is found in
pyrops {fig. 2, I3)® and picte (fig. 3, K3, In the latter the fusion of
apical processes altaing 2 maximum among known species. The
probabilily of the affinity of these two species is strenglhened by the
similarity of the male pygofers (figs. 2, &, and 3, @),

A second line of development includes a group with two species in
which both primilive pairs of processes are proserved and (wo species
that are apparesdy derived {from that condition.  T'his group includes
surcula {fig. 4, 1)), in which the anteapical processes are in asvm-
metrical planes and the gonopore is small and nearly cirenlar; currata
(fig. 5, £), in which the more apical processes are asymmelrical and
the gonopore is slithike; ebbreviata (fig. 6, I3, in which the more basal
processes are absent and the more apical ones are greatly reduced, the
gonopore being clongate also; and canyonensis {fig. 7, F), in which the
aedeagal processes are absent, hul the location of the gonopore sug-
gests a derivation from a rondition like that of gbbreriata. 1t is note-
worthy that nothing in the shape or location of the gonopore indicates
torsion of the aedeagal shaft in the first two species of this group, and
the asvmmetry appears to be simply the result of one of the paired
processes extending in a plane ssymmetrical to that of its complement.
In addition Lo the posilion of the gonopore, these four species have a
distinet joint between the conneetive and (he aedeagus, narrow dorsal
keels on the conucctive, modified style apices, and a general similarity
m the shape of the seventh sternum of the fematle.

In a third line of development there is a large group of species in
which the anicapical pair of acdeagal processes tends markedly o fuse
into a single ventral process. This process is referred to hereafter as
the unpaired veniral process.  Sometimes the area of fusion appears
to have persisted as a rather distinet groove. This group is con-
sidered to have two subdivisions, which possibly arose independently.

In the first subdivision, development appears to have included the
formation of an unpaired ventral process, either with the development
of extra processes as in the bizarre serrata {fig. 8. I} or with the branch-
ing of the more apical processes as in sassonce (fg. 8, () and albida
{ig. 10, ). The gonopore is elongate and slitlike; it is located on the
unpaired ventral process in sfossonae and al the base of the grooved
unpaired venteal process in serrafe. In albida apparvently the un-
paired veniral process has become partly adherent to the shaft, a
condition believed Lo be highly specialized.

I the second subdivision are induded most of the species in the
genus,  In the more generalized species the gonopore is small and not
clongated, and it is Jocated on Uie caudoventral surface near the npex.
These species include decora (fig. 14, (), stylata (fig. 13, [7), modica
(Ag. 15, 4), ritane {fig. 11, ), arizonensis (fig. 17, €, flerulosa (fig.
18, (), and inflale (fig. 12, (). In prairiane {fig, 19, &£ and ) the
same condition prevails, bul apparently a torsion of the shaft has
oecurred, so (hat the gonopore 1s anteapical on the anterodorsal sur-
face of the shalt. In this specics the pronounced groove on the
unpaired proeess is noteworthy.

¢ For ilustrations, see pp, 12-48.
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In imputans (fig. 21, A) the acdeagal apex is similar to that of
prairiana, but the groove constitufes the gonopore. The authors
hxpothesize that through such an ancestral form. with the fusion of
this process lo the aedeagal shaft, the gonopore moved 1o & more hasal
position on the shaft. F. refleza (fig. 22, £) possibly represents an
intermediate condition in the movement of the gonopore, with the
unpaired process fused basally to the aedeagal shafl bul free at its
extremiiy, the gonopore circular and some distunce from the base of
the process on the anterodorsal surface, and a (race of the groove
persisiing on the free apical portion of the process. The position of
the gonopore has shifted similarly in sendersi (fig. 23, B}, but here the
gonepore is more clongate.  In producte (fig. 24, 1)) movement of the
gongpore approaches a maximum. The elongate gonopore is on
the anterodorsal surface, and the unpaired process has become almost,
completely adberent to the shaft except for a minute free process,
which probably represents only the apex of an initially longer process.
In graminee (lig. 25, # and D) the unpaired process has completely
disappeared except for a narrow edge, and the shaft appears to have
undergone torsion, so that the clongate gonopore now scems to be
spiral.  F. elayi (fig. 26, () undoubtedly slands in the same line of
development.,

The anteapical processes possibly have heen lost in grammica {fig.
27, F) and dakota tfig. 28, 7)), where the gonopore is subovate on the
anterodoraal surfuce and the apical processes suggest phvletic torsion
of the shaft; and in atlantica (fig. 29, D), where the gondpore is an(oe-
apical, cireular, and lateral and the processes also indieatle a twisting
of the shaflt. Possibly these species helong in the second subdivision.

. pectinata (fig. 30, ) and doeringae (fig. 31, I differ from the
preceding species. beeause they have no tace of the acdeagal processes;
atherwise they are similar to the other members of the genus, ~ Possibly
they belong al the culmination of one of the three developmental lines.

KEY TO THE FLEXAMIA MALES

Apical portion of acdeagus with 4 or more processes or with 2 anfeapical
processes gad ] oapieal Aangelike provess. . ... . ___..._ 2
Apieal porfiou of nedeagus without processes or with 2 or 3 processes
fprocesses wmay be branchedY .o L L . . . ... G

Pypofer with conspicitous neutely angulate venlral lobe ifigs. 2, @, and
3, G- aedeagus with pair of anteapicn] processes and upical flangelike
-

Prgofer with posterior lohe rounded ventrally; sedeapus not as above, 4

Aedeagns with anteapical provesses arising busad of penopore, apical
flangelike provess extending basad of ponopore {He. 2, J)- lenpeth af
erowil more than twice interovular width. ... pyrops (Crumb)

Avdeagus with anteapicud processes arising at latern]l marging of gono-
pore, apical fangelike proeess not aftaining basal margin of folapore
thi. 3, E3; lengih of erown less than twiee interpenlar width

piele (Osborn)

Aedeagus with 2 prirs of apieal processes in addiiion o | unpaired
ventral and 1 unpaired domsal process (fig. 8, [0 style apex not foot
shaped in broadest aspeet . . #errgfe Beamer and Tuthill

Aedeagus with 2 pairs of processes only; stvle apex foot shaped in
broadest aspeet. ..o Lo 0 T

#36389 O—o8——2
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5 (4).

6 (1).

7 {G).

8 ).

g (8.

10 (9).

£y (10).

12 {i1).

13 (12).

14 (12).

15 (14).

16 {15).

(Gonopore & smail subeireuiar opening near apex of aedeagus; apiczl pair
of processes short (fg. 4, D} .. .. ... surcule DeLong and Sleesman
Gonopore elongute; &pﬁ.al pair of progesses much longer (fg. 5, E}
curvale Deﬁong

Aepdeagus with psair of branched apical processes (fgs. §, C, and 30, D)
(additional processes may be present) - o o oo oe oo olaiL.o
Aedeagus without branched processes_ . - oo oo ioo_ 8

Acdeagus with unpaired ventral proeess near base of shaft (Rg. 9, B);
gonopore slitlike on unpaired ventral apical process (Ay 0, )
forewings obliquely truncate apieally _____ ... __ slogsonae (Ball)

Acdeagus without impalred brsal process; gonopore subderminal, not
slitltke {fg. 10, D}; forewings not as above._ efbida (Osborn and Bail)

Agdeagus with 3 processes on shaft (1 may be small and mueh basad
Of PO o e e e 9
Aedeagus with 2 processes onshaft ornone - ______ 22

Pygofer produced eandally in spinelike process (fg. 13, F)
stylafe (Bail)
Pygofer not S0. e

Pygofer with posterior lobe produced, heaviiy sclerotized, and angled on
ventral margin (g 37, Dy .. ____.___ arizonensis, n, sp
Pygofer with posterior lobe rovnded venbrally_ .. ___ .

Aedeagus with ventral provess spatulate apically; lateral processes
lyriform; apex of acdeagus attenuate beyond bnses of lateral processes
(B 11, O e e e rifana Beamer

Aedeagus lacking above characters_ __ o _._o_.__ 12

Aedeapus with unpaired ventral provess greatiy clongate {figs. 12, C,

and 14, {); gonopore suhapieal on eaudoventral surface_ . ___ 13
Aedeagu‘: not with 1 process conspicyously jonger than other 2 (Ags. 17,

and 18, ); gonopore as sbove or slitlike or much basad of 3;)1:\

of shadt e e mmimmacal 14

Acedeagus with unpaired ventral process forming angle of about 45°
with axis of shaff in lateral aspect; paired processes not serrate;
shaft arched slightly caudoventrad (fg. 12, B

m_ﬁa{a {Usborn and Balt)

Acdeagus with unpaired ventral process forming angle of much less
than 45° with axis of shaft in Jatera} aspect; paired processes serrate
along one edge; shaft arched caudodorsad (fig. 14, D)

decora Beamer and Tuthill

Gonopore small, short-oval or triangular, and near apex of aedeagal
shaft, not located on process but at base of one ... _______ ig
Gonopore varied, slitlike or oval, and pronouncedly anteapical; if shorg-
oval {reflexa), then definitely located on process al some distance
from hase of fatter_ . . e mmmemas 18

Distinet joint present between conneetive and aedeagus (fig. 16, B)_. 16
Without distinet joint befween connective und aedengus (Hg. 19,
B o e e prairtane Delong

Connective in latersl uspeet with dorsal keels very narrow (fig. 18, A);
aedeagus with unpaired ventral Provess e\t(‘ndmg busad less than
one-third lengih of shuft; pygofer in lateral aspect with caudoventral
margin of hind lohe more strongly produced thar caudodorsal
PORPEITE L o o e e m e flexulose (Ball)

Conaective in lateral aspect with dorsal keels broader, extending dorsad
half or more length of dorsal sedeagul upodeme (ﬁ&, 16, A); aedeagus
with unpaired ventral provess extending basad .xppro\mmte!\'
one-third length of shaft; pygofer in fateral aspect with caudodorsal
margin of hind lobe more strongly produced than ecaudoventral
£ P2 841740 | F PR 17




1.7 {16}.

18 {14).

19 {18).

20 (18).

21 (20).
22 (8.

23 (22).

24 (22).

25 (24).

27 (24).

28 (27).

20 (27).
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Face with interocular band deep black; base of unpaired ventral process
of aedeagus appearing fused to shaft in lateral aspect (fig. 15,
K meodica Beamer and Tuthill

Face with interceular band pale brown; hase of unpaired process of
sedeagus not appearing fused to shaft in latersl aspeet (fig. 16,
) {exana, 0. sp.

Gonopore slitlike, extending full length of one of apieal processes
19

(fig. 20, D) !
Gonopore otherwise. . - il e 20

Forewing with conspicuous black areole on disk; pygofer with caudal
margin distinctly coneave; without joint hetween nedeapgus and con-
nective areplaia (Ball)

Torewing without dark areole; pygofer with ecaudal muargin convex;
with distinet joint hetween aedeagus and connective

emputans (Osborn and Ball)

Pygofer wilh posterior lobe strongly expanded on ventral margin;
expanded portion rounded ventrally and overlapping corresponding
lobe of other side {(fig. 24, Fand ). .. ________. producta (Walker)

Pygofer with ventral margin of posterior lobe weakly espanded and
net gverlapping complementary lobe ventrally 2

Plate with distinct anteapieal protuberance along lateral margin (fig.
23, f7); gonopore on lateral surface of shaft sandersi {Osborn)
Plate with lateral margin simple; gonopore on dersal surface of shaft
(fig. 22, D) reflera (Osborn and Ball)

CGonopore spiral {figs. 25, B, and 26, &) . 23
Gonopoere not spiral___ ... __. R 24

Acdengal shaft nob strongly expanded at hase of gonopore (fig. 25, D};
gpodemal appendages of aedeagus without prominent anteapieal
protuberances graminea (DelLong)

Aedeagal shaft strongly expanded at base of gonopore (fig. 26, €);
upodemal appendages of zedeagus each with prominent anteapical
protuberance directed mesad clayi, n, sp.

Biyle with apex foot shaped, obliquely truncate, or hifid apieally in
broadest aspeet 25
Style with apex gradually tapered

Size large, length 4.5 mmn. or more; apieul aedengal processes distinet;
gonopore on anterodorsul surface of aedeapal shaft (fig. 27, F)
gremmica (Ball)

Size smaller, not exeeeding 4.0 mm.; apical aedeagal processes indistinet
or absent; gonopore on caudoventral surface of aedeagal shaft. .. 26

Aedeagal shaft almost parallel sided in caudoventiral aspect; gonopore
ciongate, slitlike, base upproximately at base of apical third of length
of shaft (fig. 6, E); style apex biramous in broadest aspect

abbreviale {Oshorn and Bail)

Aedoagal shaft elongate and diamond shaped in euudoventral aspect
(fig. 7, B); gonopore not as ahove, located approximately at midiength
of shaft; style apex obliquely truncate in broadest aspect

canyanensis, n. sp.

Acdeagal shaft without paired uapieal processes
Aedeagul shaft with distinel palred upical processes. .. . ......_ 28

Gonopore anteapical on anterodorsal surface of shaft, which has apical
process on each side (fig. 28, D) dakota, n. sp.
Gonopore anirapical on lateral surfuee of shaft, which has hoth apical
proeesses arising on one side (fig, 29, D} aftantiea (Del.ong}

Style with preapical lobe produced pesteriorly (fig. 31, F)
doeringae Beamer and Tuthill
Style with preapical lobe not produced (fig. 36, &)
pectineta (Osborn and Ball)
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11 (10).

12 {11).

KZY TO THE FLEXAMIA FEMALES

Dorsum with pair of vittae extending from hind portion of disk of
crown across pronotum and seutellum (fig. 27, 4
Dorsum variously marked, without such vittac

Seventh sternum with hind margin broadly concave (fig. 27, )

Seventh sternum with hind margin produced at middle

Seventh sternum distinetly trilobed, lateral labes very pronounced
{southern Tlorida) (fig. 9, @A stossonae {Ball)
SBeventh sternum not distinctly trilobed, but with more or less pro-
nounced median lobe (Central and Southwestern United States)__ 4

Clypeus entirely pale except for small areolet at base
afbide (Osborn and Ball)
Clypeus with basal broad biack interoeular band bearing white ares
ritana Beamer

Face entirely black, genae af most with oblique pale strenk 8
Face black basally, pale apically, or brownish in part, at least gonne
pale

Forewing with conspieuous black spot in corium (fig. 20, A); seventh
sternutn strongly and rather abruptly produced at mniddle; crown with
median length more than one-hali greater than interocular width

areolata {Ball)

Forewing without conspicucus black spot in corfum; sevenih sternnm
broadly convex at middle; crown with median length less than one-
hall greater than interocular width_ . _ {mputans (Osborn and Ball)

Crown of head with median lengih twice or mare interccular width
{fig. 2, 4); fave carinate at middle of hase pyrops {(Crumb)
Crown of head with median length less than {wice inferocular width’
face not carinate at base 8

Seventh sternum with median apical noteh half tength of sternum or-

mere (fig. 7, &)
Seventh sternum not so

Ovipositor with base of each first valvala recurved dorsally in dorsal
aspect

Ovipositor with hase of each first valvula curved dorsad and laterad,
forming angle of more than 45° with long axis of valvula and extending
laterad heyond Iateral margin of valvula when viewed from ahove
(figs. 13, 7, 14, J, and 15, E) 11

Ovipasitor with recurved paoTtion of each first valvula rot extending
laterad beyond lateral margin of valvula (or only very slightly so):
if longer Lthan broad, then with long axis forming angle of less than
45° with axis of valvula when viewed from above 13

Recurved base of each first valvula very slender in dorsal aspeet,
posterior margin concave (fig. 13, N stylata (Ball)
Reeurved base of each first valvula broader in dorsal aspect, anterior
margin straight or convex. . ... . .._....._ waao 12

Recorved base of cach first valvula mare distant from broadest part of
valvula and with dorsal portion often lightly sclerotized und with
smuall anterior point (fig. 14, /) derora Beamer and Tuthill

Reeurved base of each first valvala without small anterior point and
situated cleser to brondest part of valvula (fig. 15, )

modica Beamer and Tuthill .

Recurved base of each first. valvula clongate, slender, evenly curved,
submembranous caudally, extremity parallel to long axis of valvula
(fig. 5, 1} curpate DeLong

Recurved bases of first valvulne not so; if slender, then with apices
divergent 14




14 {13).

13 (143,

18 {(15}.

17 (18},

18 (17).

19 (13).

20 (19).

21 (20).

26 (M.

27 (26).
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Recurved portions of first valvulae large, conspicuous, with more
lightly sclerotized extremities, which are ealiperate in dorsal aspect

(he. 8 I . serrafa Beamer and Tuthill
Recurved portions of first valvulae not so; if caliperate {peciinota),
thea much smaller___ . el L __ 15

First valvulae each with angular protuberance at hase and more eaudal
convex lobe, which forms with complement of opposite valvula-a

collarlike structure (fig. 8, A).______ abbreviate (Osborn and Ball)
First valvulae nob so_ .. ... oo ..o L. ieeo-. 16
Recurved portions of first valvulae caliperate in darsal aspect (8g. 30
B ) pertinata (Osborn and Ball)
Recurved portions of first valvulae notso___ oo . __________. 17
“Beventh sternum with posterior margin strongly, narrowly produced at
middle (g. 33, M. L . . ___.___. doeringae Beamer and Tuthill
Seventh sternnm nol so; if produced, then less strongly and usually
more broadly §0. . e mm el 18

Recurved portion of each first valvula short, with acule dorsal pro-
jection directed anterolaterad (fig. 12, F)..inflata {Osborn and Ball}
Recurved portion of each first valvula without such projection..._ 19

Reeurved portion of each first valvula bisinuate, with more lightly
sclerotized posterior projection from ecaudoventral region (fig. 3,
Y e e mim o al___ picte (Osborn)

Recurved portion of each first valvula not bisinuate. . .. ________ 20

Recurved portion of each first valvula paraliel fo anteriormost border
of cach valvula in dorsal aspeet and appearing as rim above latter
(figs. 25, Ff,and 26, B) . oo i ecaana 21

Recurved portion of each first valvula not so. o _._ . __________. 22

Anteriormost border of each first valvula appearing somewhat angular
in dorsal aspeet, recurved portion very narrow and not high (fig. 25,
Y e m e graminea {Del.ong)
Anteriormost border of cach frst valvula rounded, recurved portion

much broader and considerably higher (fig. 26, B).. .. .. elayi, 0. sp.
Recurved portion of each first valvula coneave posteriorly in dorsal
aspeet (Hg. 17, (Do .- arizonensis, n. gp.
Recurved porfion of each first valvulanotso.. oo oo oono.o.. 23
Recurved portions of first valvulae divergent posterioriy._ ... _.. 24
Recurved portions of first valvulae very short, not divergent pos-
teriorly o e 25

Recurved portion of each first valvula direeted strongly caudolaterad
(fig. 4, [); seventh sternum with hind margin broadly concave at
middle (fig. 1, %) __________.._._.._swrcule Delong and Sleesman

Recurved porlion of each first valvula directed almost candally (fig.
18, 1}; seventh sternum  with hind margin broadly convex at
middle e emmmeee e . _flerudosa (Bail)

Reeurved portion of each first valvula with hind margin more strongly
convex (fig. 16, /); without selerite in membrane of dorsal wall of
geuital vestibule above and behind base of valvula.. _terane, n. sp.

Recurved portion of each first valvula very short, less =lrorgly conves
(fig. 19, 7); with sclerite in membrane of dorsal wall of genital
vestibule above and behind base of valvula. .. .. _.prairiana DeLong

Bases of first valvulae obliquely truncate, valvulae apparently becom-
ing membranous basally {fig. 22, J)_..reflera (Osborn and Ball)
Buases of first vaivulae conwvex hasally_ . ___. . .__._._._. .__ 97

First valvulae broadest near bases in dorsal aspect (fg. 24,
producly (Walker)
First walvulae broadest more posteriorly in dorsal aspect (figs. 23, f1,
and 209, AMy._ . ... ____ sandersi (Osborn), allantica {DeLong)
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DESCRIPTIONS OF THE FLEXAMIA SPECIES®
Flexamia pyrops {Crumb)

Dellocephalus pyrops Grumb, Amer, Knt. Scc. Ann. 8: 181, 1015

Dellocephalus (Acurhinus) pyreps, DeLong, Clio State Uuiv., Univ. Studies 2,
No, 13, p. 21, 1926,

Flexamia pyrops, Oman, Wash. Bot. Soe. Mom. No. 3, p. 167. 1949,

VSS

Froure 2.—Flezamia pyrops (Crumb): A, Habitus; B, aedesgus and connective,
lateral aspect; C, same, ventral sspect; D, apical portion of sedeagus, eaudo-
ventral aspect; F, samne, lateral aspect; 7, right style, dorsal aspect; G, male
pygofer, lateral aspect; H, first valvifer and base of first valvula of female, in
situ; J, seventh sternum of female, showing individual varintion.

Length of mele 3.7-3.8 mm., of female 3.8-4.2 mm. Head very
strongly produced, with median length of crown more than twice
interocular width and spproximately 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 basslly,
which has three or more short lobate projections from lower margin.

Male pygofer with distinct notch on dorsal margin before posterior
lobe, which is produced and sherply rounded dorsally and produced
ventrad in conspicuous acute process. Connective with dorsal keels
narrow. Joint between connective and sedeagus poorly developed.
Aedesgus symmetrical; shaft slightly bisinuate in latersl 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 picte (see p. 13); pair of
slender recurved anteapical processes arising some distance basad of
gonopore, each with one edge minutely toothed.

®Under -each species heading the &+ .ymy listed is selective, not complete,
Tt shows the original description, the - <t combination with Flexamia 8s a sub-
genus or genus, and specific synonyms.

In the discussion of distribution under tach species, an efort has been made to
exclude previously published records of undeterinined validity and to distinguish
distribution bused on published records from that based on material aetunlly
examined. This method is considere . preferable to that of summarizing pub-
lished distribution records indiscriminately und at the risk of perpesuati ng errofs
reaulting from misidentifications made before knowledge of speeific characters
resched » satisfactory degree of refinement.
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Femaile seventh sternum with hind margin conspicuously concave at
middle, with smsll convex median prejaction within concavity;
ovipositor with each first valvula appeaning curved dorsad through 90°
at base in lateral aspect, this basal portion extending laterad beyond
margin of valvula in dorsal aspect.

This species was described from speeimens laken from Aristida
longespica in Clarksville, Tenn. A male cotype from the Snow
entomological collection, University of Kansas, has been examined
and is here designated lectotype. Specimens have also been exam-
ined from Maryiand, Georgia, and Florida. DeLong (?, p. 22; 10,
p. 2268) has reported it from Ilinois, Tennessee, Mississippi, Ohio
Pennsylvania, Maryland, Virginie, and North Caroling,

F. yyrops is closely related to picte, 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 gonopore in the male, and
by the concave posterior margin of the seventh sternum in the female.

Flexamia picta (Osbom)

Dellocephalus pictns Osborn, Davenport Acad. Sci. Proe. 10, p. 163,  1907.

Deltocephatus funebulus Crumb, Amer. Ent. Soe. Ann. 8: 189, 1915,

Deltocephalus (Flecamia) picfus, Delong, Ohio Blate Univ., Univ. Studies 2, No.
13, p. 32, 1926.

Flexamius pictus, Delong and Sleesiman, Amer. Ent. Soe. Ann. 22: 83, 1929,
(Err, pro Fleramin.)

Fioure 3.—Flecamia picta (Osbornt: A, Habitus; B, sedesgus and conrnective,
lateral aspect; €, same, caudoventrul aspeet; [, right style, dorsal sspect;
F, apex of wedengus, caudoventral aspect; F, suwme, lateral aspect; ¢, male
preoler, lateral aspect; M, seventh sternum of femaule, showing individual
variation; F, first valvifer and base of first wvalvula of female, [ateroventral
agpect; J, bases of first valvolae of femule, dorsal aspeet.

Length of male 3.7-4.1 mm., of fomale 3.8-5.7 mm. Head with
median Iength of crown about one-fourth greater than interocular
width and approximetely six-tenths transocular width, Forewing
excseding abdeminal apex or subbrachyplerous, exposing pygofer
dorsally; hind wing as in pyreps. Face pale, with broad interocular
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fuscous band, in which while arcs are visible neross upper half of
clypeus.

Male pygofer as in pyrops.  Conneclive similar (o that of FUFrOPS,
but with dorsal keels narrower. Joint between connective and
aedengus poorly developed.  Aedeagus symmetrical; shaft straight,
elongate, slender, gradually tapering; gonopore subapical on caudo-
ventral surface; apex of shaft capitate, expanded portion with few
minute teeth; pair of slender recurved anteapical processes wilh entire
edges, arising one on cach side of gonopore, extending basad aboul one-
fourth length of shafl.

Female seventh sternum with hind margin coneave at each side of
broad wesk convex median projection. which is slightly notched
apically; ovipositor with hase of each first valvula curved through
180° and giving off less heavily selerolized vontpral subapical branch,
which is directed caudad, recurved portion oblique and bisinuate in
dorsel aspect.

A specimen of the original cotype series of Deltocephalus funabulus
Crumb collected on “Aristida gracilis” from Clarksville, Tenn., has
been examined. The lectotvpe of the Crumb spectes, designated by
Beamer {4, p. 257), is in {he Snow entomological colleetion, Uni-
versity of Kansas,  The holotype of piefa, Irom Stalen Island, N. Y,
i inn the Ohio State University collcelion. A male compared with the
type has been studied.  Other spocimens have been examined from
Pennsylvania, Maryland, Virginia, the Districl of Columabia, QOhio,
Tennessee, Kentucky, Illinois, Kanses, and Texas.

The male genitahia of picta resemble those of pyrups in general,
Distinguishing characters have been noted in the discussion of pyrops.
The females can be distinguished from those of other spoecies by the
charactrrs mentioned in the key.

Flexamia surcula Delong and Sleesman

Fleramia surcules Delong and Steesman, Amer. Eai. Soe. Ang, 22: 99, 102g,
{Err. pro Fleramie

Lenglh of male 2.8-3.2 mm.. of female 3.3-3.6 min. Head with
medisn fength of crown approximately one-third greater than inter-
ocular widlh and two-thirds transocular width. Hind wing reduced,
not altaining claval apex of forewing, which usunlly docs not attain
abdominal apex. Face stramineous, except for broad brown basal
interocular line.

Male pygofer with posterior lobe strongly proeduced and rounded on
dorsal portion of posterior margin,  Style with narrowed apical por-
tion fool shaped hut with *toe” longer than in cureafa.  Connective
and joint between conunective and aedeagus distinet, Aedeagus nlinost
svmmetrical; shaft elongate, more slonder than in ewrsola in caudo-
ventral aspect. gradually broadening in apical half to short narrowed
apical portion in laleral aspect; gonopore anfeapical en caudoventral
surface; pair of recurvoed apical processes, much shorier than io
cursate, and pair of longer processes arising one on each side of FonRo-
pore, extending basad hut curved slightly laterad at apces, alt pro-
cesses with edges entire; apodemal processes slender, cach with
an{eapical ventrally dirceted branch,
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Fiavne &.—HFleramia surenle Delong and Sleesman: 4, Aedeagus and eonnective,
laterul aspect; f3, same, ventral aspeet; O, apex of aedeapgus, latera) aspect:
D, saime, coudal aspeet; F, right style, cdorsal espect; F, male pygofer, lateral
uspect; (7, seventh sternum of female; &, first vaivifor and base of first valvula
of feinale, Interoventral aspeet; £, bases of first valvulae of fomale, dorsul aspeet.
{C and [ from puratype.)

Female seventh sternum not strongly produced, with hind margin
slightly concave on each side ol pair of triangular projections, which
flank shallow median exeision (lig. 4, G); ovipositor with cach first
valvula with basal portion curved dorsad through more than 90°, re-
curved portion obligue and crescentiform in dorsa) aspect.

A male paratype has been examined, The species is known only
from the type series and other specimens from Brownsville, Tex.

F, sureule is closely related to cwrrala, in the treatment of which
distinguishing characters for the males are discussed.

Fiexamia curvata Delong

Deltocephalus (Flesemia) curvatus Delong, Obio State Univ,, Univ. Studies 2,

No. 13, p. 34, 1926,
Flezamius curvatus, DeLong and Caldwell, Cheek List of the Cicadellidae (Hom-
optera) of America, North of Moexico, p. 27. 1837, (Krr, pro Flezamia )

Length of male 2.6-3.5 mm., of fomale 2.9-3.7 nun. Head with
median length of crown from one-fifth to almost half greater than in-
terocular width and six-tenths or more transocular width, Hind
wing usually reduced, not attaining elaval apex; forewing frequently
exposing pygofer in Doth sexes. Face pale, with few pale-brown
transverse arcs dorsally on elypeus.

Male pygofer with upper part of posterior lobe strongly produced

436389 D—58— 3
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Style with narrowed apical portion foot shaped 1n broadest
aspect, but with “toe” short. Connective in lateral aspect with keels
narrow. Joint between connective and acdeagus distinet.  Aedeagus
symmetrical; shaft broad in caudoventral thpec‘t gradually narrowed
in apical lialf; gonopore clongate channel on caudoventral surface,
beginning slightly basad of anteapicul processes and extending to
base of apical processes; recurved anteapical processes extending
basad almost to midlength ol shalt; pair of shorter apical processes
extending basad and laterad, not in bilaterally symmetrical planes,
all processes with edges entire; apodemal processes slender, each with
mesal anteapical protubm'anco.

caudally,
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Frovre d-—Meramia enreata Delong: A, Acdeagus and eonnective, lateral as-
poet; 8B, same, venteal aspeet; Cooapex of aedeapgus, leral wspeel; £, saine,
anterodorsal aspeet; £, same, eaudoventeal aspect; F, male pypgofer, latora
uspeel; 7, right sivle, dorsal aspeet, und style apices in Literal aspeet of two
spevimens, showing individual variation; 77, soventl sternwn of fomale; £, bases
of first valvulae of female, dorsal aspect.  (Male structures compared with
type sperimen.)

Female seventh sternum not strongly produced, with hind margin
slightly concave on cach side of median exeision, which is flanked by
pair of short triangular projeetions; ovipositor with base of caeh first
valvula bearing posteriorly directed slender process, which is concave
along mesal margin and evanescent apmal]\'

The type, a female from Delphos, Kans,, has been examined. A
male with the same collection data but without any type label, in the
DeLong collection, is relerable to abbreriata.  Additional specimens
have boen examined from Kansas, ('oloradoe, Oklahoma, and Texas.
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£ oewreate is closely related to swreuln, but the male is distinet in
the less pronounced “toe’ of the style, the more basal location of the
gonopore on the acdeagal shaft, and the longer aedeagal processes.
Females arc not likely to be confused with those of other species on
the basis of the form of the first valvulace bases.

Specimens examined from Colorado are moeeh smaller (males 2.6 -
2.8 mm., femuales 2.9-3,0 mm.) than those from the other three States,
but they appear to be identical morphologically,

Flexamia abbreviata (Osbom and Ball)

Lellocephaius abbreefuties Oshborn and Dall, Tewa Acad. Sei. Proe, 4, p. 206, 1897,

Deltocephalus (Fleramiar obbreviatus, DeLong, Ohio State Undv., Univ, Sturljes 2
No. 13, p. 33, 1920,

Flezamius abbrepiatns, Delong and Sleesman, Amer. o, Soe, Ann, 22: 53, (929,

(Irr. pro Flegamiad
_‘;2./—) /"‘""""j
s

P

Fiavre & Floramiv abbrepiata (Oshorn and Bally: 4, Habitus; A, aedenpgus and
connective, lateral wspeet; G same, venleal aspeet; 13, apex of redeagus, Iateral
usport; Foswine, caudal nxpeet; £, male pypofer, laternl aspeel; €, apex of
slyle, laforal aspoet; £, right style, dorsal a=peed; £, first vatvifer and base of
first valvula of female, lateral aspeet; J, seventh sternum of female; K, buses
of first valvulae of female, dorsal aspeet.

Lengthh of male 2.7 3.3 mm,, of female 3.1-3.6 mm. Head not
strongly produced, medinn length of erown usuelly one-fourth or more
greater than interocular widih and approximately six-tenths trans-
ocular width.  Hind wing variable in length, from almost as long as
forewing to length in which it only attains claval apex of forewing.
Face without distinet interocular line, ¢lypeus bhrown, with pale
median line and pale ares, remainder pale or variably marked with
Lrown.

Male pygofer strongly constricted, with netehes dopsally and ven-
trally before posterior lohe, whieh is strongly produced posteriorly on
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upper portion of posterior margin.  Style with apex bilobed. Aedea-
gus symmetrical; shaft elongate, slender, in ventra] aspect gradually
tapering to acute apex, in latera] aspect abruptly narrowed in apical
third, with apex consisting of pair of short truncate processes curved
cephalad; gonopore elongate, slender, anteapical on caudoventral
surface; apodemal processes each with broad membranous apical
expansion,

Female seventh sternum with hind margin eoncave at cach side of
strong, broad, medign trapezoidal projection, which is notched
medially, with smeller shallower noteh on each side of median one:
ovipositor with base of each first valvula trunente, with short dorsal
angular protuberance (fig. $, K) and sclerotized lobe on inner surface.
apposed lobes forming collarlike strueture on dorsal surface of frst
valvulae behind bases,

Originully ebbreriate was described from specimens taken on Boute-
loua hirsute in Jowa. The lectotype is in the Towan State College
collection. The present interpretation of the species is based nn
specimens in the United States National Museum from the original
cotvpe series. Additional speciinens have been examined from Tllineis,
Wisconsin, Minnesota, North and South Dakota, Nebraska, Kansas,
Texas, Colorado, New Mexico, Artzona, Alberts, Saskatehewan,
and Manitoba.

This species can be readily distinguished from canyonensis by the
broad, curved, apparently truncate scdeagal apex in lateral aspect
and the location of the gonopore well distad of the midlength of the
shaft in the males, and the structure of the seventh sternum in the
Tfemales. The relationship of abbreviafe and canyonensis to sureula
and ecurvale is discussed on page 6.

Flexamia canyonensis, new species
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Figvoee 7..— Flegcamia canponensis, n, sp.: 4, Connective and sedeagus, latoral
aspeet; B, same, cundoventral wspeel; €, upex of aedengus, ateral aspect; D,
apex of style, Inateral nspecd; E, right siyle, dorsal aspect: F| apex of acdengus,
caudoventral aspeel; @, seventh stornum of femule.  (A-F from type}

Length of male 3.7 mm,, of female 3.8 mm. Head with median
length of erown one-half greater than interocular width and slightls
more than one-hall transocular width,  Hind wings exceeding claval
apices of forewings, which expose dorsum of pygofer. Face with
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clypeus and dorsal portion of genae black, elypeus with irregular pale
markings; clypellus, lora, and lower part of gensae pale yellow snd
variably marked with black.

Mele pygofer as in adbreviata. Style with apical portion obliquely
truncate in laters! aspect. Aedeagus nearly symmetrical; shaft
scimitar shaped in laterel aspect; gonopore veniral, near midlength
of shaft, more distal portion with nerrow ventral triangulsr keel on
each side, apical half of shaft appearing diamond shaped in eaudo-
ventral aspect; apodemal appendages each with slender anteapical
process, which is directed mesad.

Female seventh sternum as in gbbreriata, but with median lobe more
strongly produced and more deeply notched.

The male holotype and one female paratype, Sabino Canyon, Ariz.,
dated “10-27-33," (E. D, Ball), are in the United States National
Museum (eat. No. 63,403).

The very unususl acdeagus of the male, with the gonopore occurri ng
near the midlength of the shait, separates canyonensis from all other
species of Fleramia. The deep noteh in the female seventh sternum is
also specifically diagnostic.

Flexamio serrato Beamer and Tuthill

Flezamia serrata Beamer and Tuthill, Kans, Ent. See. Jour. 7: 4. 1934,

Ficvre B—Flexamia serrafo Bewnner and Tuthills A, Aedeagus and conneetive,
laieral wspect: B, same, caudoventral aspect; €, apex of acdeapus, lateral
aspevt; £ same, caudoventral aspect; B, same, anterodorsal aspeet: M, seventh
sternum of female; G, right siyle, dorsal aspect; H, pygofer of male, lutersl
uspect; /, buses of first valvulue of female, dorsal aspect,
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Length of male 4.0-4.2 mm., of female 4.0-4.5 mm. Head with
median length of crown approximately one-fourth greater than
interocular width and almosl five-sevenths transocular width. Hind
wing attaining apex of forewing, or reduced and not extending beyond
base of second apical cell of forewing; forewing attaining or exceeding
apex of abdomen, Face pale, with several narrow, parallel, fuscous
interocular Iines. which are interrupled at middle.

Male pygofer with posterior margin of lobe subangulate above
midlength, Style with narrowed apical portion Jonger than usual In
genus, sharply rounded ot tip. Connective in lateral aspeet with dorsal
keels not extending dorsad to midleagth of dorsal apodeme. Aedeagus
almost svmmelpical; shaft clongate, graduslly tapered inlateral aspect,
slightly broadened distad of midiength in caudoventral aspeet: gono-
pore anteapical on caudoventral surface; prominent unpaired ventral
process arising basad of gonepore, extending basad along shaft, but
not altaining midlength; pair of shorter reeurved processes arising one
on each side of gonopore, extending latorad. then basad; short median
and pair of longer processes arising apically on anterodorsal surface,
latier extending laterobasad and diverging slightly from axis of shaft
in cgudoventral aspect; all processes with edges entire; apodemal
processes each with mesal anteapical peotuberance.

Female seventh sternum with hind margin slightly concave at each
side of broad median posterior projeetion, whieh hears pair of angular
protuberances and slight median apical noteh; ovipositor with base of
each fust valvula very strongly recurved, recurved portion approxi-
mately parallel Lo axis of valvula, sclerolization weak af extremity,
which is biramouns, dorsal branch evaunescent, ventral branel shaped
somewhat like proning hook.

The female holotype and male allotype from British Columbia are
in the Snow entomological collection, University of Kansas. The male
allotype has heen studied.  Speeimens from Utah, Washington, and
Saskatehewan have alse been examuiod,

The species soems related o slossonae and albida. {rom which 1t
differs externally in ils lack of conspicuous dorsal stripes.  Morpho-
Togieally the males of serrata can be readily separated from those of
all other species in the genus by the number of apieal acdeagal processes
and the presence of an unpaired recurved dorsal process.  Females
may be separated from those of other species by the very distinel form
of the bases of the firsl valvulae of the ovipositar tfig. 8, 1),

Flexamia slossonae (Ball}

Deltocephalus daxsond [<ie] Ball, Biol. Soe. Wash. Proe. 18: 110, 1005,

Deltocephatas Filesuminy dosseni, Delong, Ohie Siute Univ,, Univ, Studies 2,
No. 13, p. 36, 1026,

Deltacephalus 1 Secopenaist stossont, Delongund Sleesman, Awer. Iint. Soe, Aun,
22: 85, 1024

Flezaming slossoni. 1oLong and Caldwell, Clhieck List of the Cicadellidue rflomop-
tera) of Americn, North of Mexice, p. 27, 1937, (Err pro Flestnia:

Seeopennrs slossonge, Uman, Wash, Bnt. Soc. Mem. No. 3, p. 168, 1041,

Length of male 4.6-4.1 mm,, of fernale 4.2-4.3 mm. Crown of hend
with median lepgth at lenst one-third greater (han interocular widih
and at least six-tonths transecular width, TTind wing exceeding claval
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Ficunre 9.—i'fexamia slossonge {Ball}: 4, Aedengus and eonnective, ¢audoventral
aspect; B, same, lateral aspect; O, apex of aedearus, caudoventral aspect; D,
sume, dorsal aspeet; B, male pygofer, lateral aspect: F, right style, dorsal nspect;
G, seventh sternum of female; H, hases of first valvulae of female, dorsal aspeet.

apex of forewing but not attaining latter's apex, which is obliquely
truncate, exposing apex of abdominal dorsum, Face ivory, with black
interocular line at base.

Male pygofer in lateral aspeet with posterior lobe only weakly
delimited by shallow notches on dorsal and ventral margins. Con-
neclive in lateral aspect gradually and regularly broadened from base
to dorsal apodeme. Joint between aedeagus and connective distinet
in ventral aspect. Aedeagus symmetrical; shaft broadest slightly
distad of midlength in ventral aspeet; gonopore elangate slit extending
threugh most of length of unpaired ventral process, which diverges
gradually from shaft in lateral aspect; unpaired ventral process near
base of shaft, diverging from long axis of latler at angle of nearly 90°;
apical processes once branched; all processes without teeth.

Female seventh sternum conspicuously trilobed, middie lobe extend-
ing caudad farther than Jateral lobes and notched at middle of sub-
truncate hind margin; ovipositor with laterobasal portion of each
second valvula curved dorsad and mesad in short rounded lobe.

Originally slossenae was described from a single female from Bis-
cayne Bayv, Fla., which is now in the United States National Muscum.
Additional specimens have been examined from southern Tlorida.
Del.ong (7, p. 37) reported collecting 1t from Distichlis spicate in
Florida.
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F. slossonas is distinct from all other members of the genus in its
obliquely truncate forewings, the conspicuously trilobate seventh
sternum of the female, and the spine near the base of the acdeagal
shaft in the male. Were it not for the existence of atbida, the retention
of slossonae in a separate genus would certainly appear warranted.
The habitus, the branched apical sedeagal processes. and the poorly
delimited pygefer lobe in the male suggest a relationship between
albide and slossonae that, in the authors’ opinion, precludes placing
the latter in & separate genus.

Flexamia albida {Osborn and Ball)

Deltocephalus elbidus Oshorn and Ball, fown Acad. Sci. Proc. 4, p. 201, 1807,
Deltocephalus (Fleramia) albidus, 13eLong, Ohio State Univ., Univ. Siudies 2,
No. 13, p. 36, 1926, _
Fleramius albidus, DeLong and Sleesman, Amer. Ent. Soc. Ann. 22- 83, 84,
1925, {Err. pro Fleramia}
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Fiovre 10.—Fleroonie albida (Osborn and Bailj: A, Habiwus; B, aedeagus and
conneetive, lateral uspeet: €, same, ventral aspect; D, apex of acedeagus, cando-
ventral aspecet: F, same, lateral aspeet: £, male pygofer, lateral aspect; G,
seventh sternum of female; H, right siyle, dorsal mspeet: {, bases of first
valvulae of fenale, dorsal aspeet. (€ and D from eriginal cot ¥pe series,)}

Length of male 3.6-3.8 mm., of female 4.1-4.3 mm. Head with
median length of crown from one-tenth o one-cighth greater than
interocular width and more than one-lalf transocular width, Hind
wing almost attaining apex of forewing. which exceeds abdominal
apex. Face entirely pale.

Male pygofer with posterior lobe slightiv produced on dorsal
portion, posterior margin oblique and regulary convex for most of
length, ventrsl portion produced in distinct small rounded lobe.
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Style apex with narrowed apical portion tapered, sharply rounded at
tip. Clonnective in lateral aspeet with width of dorsal keels about
half length of dorsal sedeagal apodeme. Aedeagus symmetrical;
shaft slightly narrowed at midlength, broad in lateral aspect; gonopore
subapical on caudoveniral surface; pair of bifurcate apical processes,
each with few teeth on dorsal margin, in caudoventral aspect with
dorsal ramus diverging 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 seventh sternum with posterior margin shajlowly concave on
each side of broadly produced median convex portion, which is slightiy
notched at middie; ovipositor with base of each first valvula recurved,
basal extremity rounded and directed cavdodorsad, recurved portion
not heavily sclerotized.,

Specimens have been examined from the original cotype series of
this species from Ames, Towa, which are in the United States National
Museum. The lectotype is in the Towa State College collection.
Additional specimens from lowa and Minnesota have been examined.

Distinguishing characteristics have been discussed under sfossonac.
The groove basad of the gonopore suggests a phvlogenetic fusion of an
unpaired ventral process with the sedeagal shaft.

Flexamia ritana Beamer
Fleramia ritane Beamer, Canad. Ent, 68: 257. 1036.

Length of male 4.4 mm., of female 4.5 mm. Head with median
Jength of erewn approximately two-thirds greater than interocular
width and five-sevenths transocular width.  Hind wing almost attain-
ing apex of lorewing, which exceeds abdominal apex. Face pale
white, with broad fuscous interccular band,

Aale pygofer with posterior lobe strongly produced and rounded on
upper portion of posterior margin.  Connective in lateral aspect with
keels extending dorsad sbout one-third Jength of acdengal apodeme.
Acdeagus symmetrical; shaft clongate, slender in caudoventral aspeet,
broader in Internl aspeet; gonopore on caudoventral surface at base of
unpaired process, which extends basad along shaft about half distance
to base of latter and is slightly expanded and rounded apically in
caudoventral aspect; apical third of aedeagus slightly bisinuate, with
pair of symmetrical recurved anteapical processes arising ahout one-
third distance from gonopore to sedeagal apex, processes together
somewhat lvrate; none of processes serrate; apodemal processes each
with anteapical protuberance.

Female seventh sternum with hind margin strongly produced at
middie in truneate projection. which is narrowly notched mediallyv;
each fiest valvula of ovipositer curved dorsad through 40° at base,
dorsal extremity of recurved portion abseurely lobed.

The type, Trom the Santa Rita Mountains, Ariz.. is in the Snow
entomological collection, University of Kansas. The above inter-
pretation is based on a pair of topotypic paratypes. F. ritena is
known onls from Arizona.
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Fiqure 11.—Fleramie ritana Beamer: A, Aedeagus and connective, lateral aspsct;
B3, same, ventral aspect; C, apex of aedeagus, eaudoveniral aspech; D, same,
lateral aspect; £, right style, dorsal aspect; F, seventh steroum of female;
7, male pygofer, luteral aspeet; M, bases of first valvulae of female, dorsal aspect.
(C, D, and F from paratypes.}

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

Flexamia inflata (Osborn and Bail)

Deltocephalus inflalus Osborn and Ball, fows Acad, Sci. Proe. 4, p. 202. 1897,

Deltacephalus (Flezamia) inflatus, Delong, Ohio State Univ,, Univ. Studies 2,
No. 13, p. 35. 1925

Flexamins inflaius, DcLong and Sleesman, Amer. Ent, Soc. Ann. 22: 84 1629,
{Err. pro fexamia.)

Length of male 3.7-3.9 mm., of female 4.0-4.5 mm. Head with
median length of crown slightly greater than interocular width and
more thuan half transocular width. Hind wing usually reduced, not
attaining elaval apex of forewing; forewing exceeding apex of abdomen
or not. Fece stramincous, with basal interocular line usually peale
brown, :

Male pygofer with upper portion of posterior lobe strongly pro-
duced posteriorly. Style apex with narrowed apical portion tapered,
sharply rounded at tip. Connective in lateral 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 poropore 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.

Fioure 12.—Flcramia inflata (Osborn and Ball): A, Aedeagus and connective,
lateral aspeet; £, apex of aedeapus, lateral aspect; (, same, caudoventral
aspect; D, male pygofer, lateral aspect; E, right stvle, dorsal aspect; ¥, seventh
sternum of female, showing individual variation; (7, it valvifer and base of
first valvula of female, lateroventral aspect; H, bases of first valvulae of female,
dorsal aspect.

Female seventh sternum with hind margin hroadly 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
heavily sclerotized and appearing almost &s separate sclerite in ventro-
lateral aspect.

The male lectotype from Ames, Jowa, (Oman /6, p. 183) 1 In the
TIowa State College collection. A male from the original type series,
which is in the United Siates National Aluseum, has been examined.
Additional specimens have been examined from Maryvland, Tllinois,
Wisconsin, Iowa, North Dakota, Kansas, Colorado, Utah, Arizona,
and Montana.

The form of the aedeagus is similar in general to that found in
ritana and 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 inflate
males. The females may be identified by the characters used in
the key.
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Flexamia stylata (Ball)

Dellocephalus stylatus Ball, Canad. Ent. 3); 190. 1899,

Deliocephatus (Flesamia) stylatus, DeLong, Ohio State Univ., Univ. Studies 2,
No. 13, p. 34. 1926

Flezamius stylatus, DeLong and Sleesman, Amer. BBni. Soc. Ann. 22; 84, 1029,
{LErr. pro FPlezamia.}

& -3
o
Frours 13.—Flesamic stylaie (Balh: A, Aedengus nud connective, laterud aspect;
B, same, caudoventeal aspect; C, right style, dorsa) aspeet; L, st valvifer
and buse of first valvula of fumale, lateroventral aspoet; E, apex of aedeapus,
caudoventenl sspeet; F, male pygofer, Interal nspoet; G, apex of acdeagus,

lateral aspect; H, seventh sternum of female, showing ingdividul variation;
{, bases of first vulvulae of female, dorsal aspeet,

H

Length of male 4.1-4.4 mm., of female 4.1-4.5 mm. Head with
median fength of crown less than three-tenths greater than interocular
width and more than four-sevenths transoculnr width., Hind wing
exceeding clavel apex of forewing, which almost or complelely reaches
sbdominal apex. Face very pale white, except broad transocular
fuscous line and fuscous markings in center af apical portion of
clypelius.

Male pygofer with posterior margin strongly produced, gradually
narrowed to form slender slightly curved spinelike process, which is
directed caudoedorsad. Connective in latersl aspect with dorsel keels
extending elmost as far dorsad es aedeagal apodeme. Acdeagus asvin-
metrical; shafi subcylindrical; gonopore subapical on caudoventral
surfece, occurring at base of three processes; pair of apical processes
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directed laterobasad and unpaired ventral process, which extends
basad sbout to midlength of but not parallel to axis of shaft, the
three processes eppearing subequal in length in caudoventral aspect,
in Iateral aspect paired processes appearing shorter and each slightly
serrate on dorsal edge; apodemsl processes without anfeapical pro-
tuberances. The two male cotypes dissected have an inconspicuous
smell spine slightly basad of the unpaiced ventral process on the
acdeagal shaft (fig. 13, 6}, but this siructure appears to be inconsiant.

Female seventh sternum with hind margin concave at each side of
convex median projection, whick has angular protuberance on each
side and is usually slightly notched apienlly; ovipositor with base of
each first valvule curved dorsad through slightly more than 90°, re-
curved portion extending laterad bevond lateral margin of valvula in
dorsal a2spect.

The type series in the United States National Museurn consists of
the 10 cotypes mentioned in the original description. One of them,
a male from the Experiment Station in Little Rock, Towa, dated
"7-2-97,"" and bearing & “type” label, is hereby designated lectotype.
Additional specimens have been examined from Arizona, Wyoming,
North and South Dakote, Towa. Minnesots, and Saskatehewan, De-
Liong (10, p. 232) reported the species from Nebraska also.

The form of the male pygofer sets siyfata well apert from related
species. This character is usvaliv easily observed without clearing
the genital capsule, The lemales can be identified by the characters
given n the key. For specific relationships, sce page 6.

Flexomia decora Beamer and Tuthill

Flesamia decore Beamer and Tuthill, Kans. Ent. Sec. Jour. 7: 2. 1834,

Length of male 3.7-4.2 mm., of femule 3.6-4.3 mm., Head not
strongly produced, with median lengih of crown equual to or slightly
exceeding interocular width and more than hall (ransocular width.
Hind wings fully developed or shorter and only shightly exceeding
claval apices of forewings, which may be longer than abdomen or
slightly shorter and exposing dorsum of pygofer.  Face pale stramine-
gus, with broad basal brown or black interocular stripe.

Male pygofer with upper part of hind margin of posterior lobe
strongly produced posteriorly. Connective in lateral aspect with
dorsal keels about ene-third height of acdeagal apodeme.  Acdeagus
symmetrical; shalt clongate, gradusliy tapering in latersl aspect ; gono-
pore circular, anteapical on caudoventral surface; pair of retrorse
processes arising one on each side of gonopore, vach serrate on dorsal
edge, and longer unpaired ventral process, with entire edges, extend-
ing basad more than half length of shaft, with median ventral groove
in besal portion; apodemal processes divergent apieally, without ante-
apical protuberance,

Female seventh sternum with hind margin coneave al cach side of
moedian convex projection, which bears slight angular protuberance
o each side sud is slightly notehed apically; ovipositor with each first
vatvula with base expanded dorselly and laterally, lateral expansion
in slide preparations extending dorsad and forming right angle with
long axis of valvula, inn dorsal aspeet with recurved vorlion extending
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FigeRe 14— Flezamia decora Beamer and Tuthill: A, Aedengus and connective,
lateral aspeet; B, swme, enudeventrul aspect; (%, npex of uedeagus, eaudoventrl
aspect; [, same, lateral aspeet; £, right style, dorsal uspeet; £ male pygafer,
leteral aspect; @, seventh sternum of female; H, first vulvifer and base of frst
valvuly of female, luteroventirul aspevt; I, bases of frst valvulae of femule,
dorsal aspect.

laterad beyond lateral margin of velvula and bearing small (riangular
projection, which extends cephalad.

This _interpretation of this species is based on a pair of paratvpes
from Walden, Colo., which are in the United States National Museum.,
Additional specimens from Colorado, Uteh, Kansas, Kentucky, Vir-
ginia, and Saskatchewan have been examined.

In the series of species with three aedeagal processes, decora is dis-
tinct in having a long ventral process and serrate-edged paired proe-
8568,

Flexomio modica Beamer and Tuthill

Flezamia modice 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 ecrown about one-third greater than interocular width and
approximately two-thirds transoculer width, Hind wing slightly
exceeding claval apex of forewing, which does not attain sbdominal
apex. KFace ivory, with broad transverse interocular stripe bearing
pale ares.
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Finvnue 15.—Flexpada modice Beamer and Tuthilis o1, Apex of acdeagns, caude-
ventral aspect; B3, same, laderal aspeet: O spventh sternym of fomale: £, Arst
vahvifer and hase of first valvidn of fogle, latereventral aspect: &, bases of first
valvulee of femnale, dorsal aspoet.  ((Tand D {from paratypes.

Connective in lateral aspect with !wvlw oxtending dorsad more than
hall length of acdeagal apodemoe. Aedeagus asymmetrieal, with
gonopore triangulay; unpam'd veniral p:ocos:-, less than half lvutrth of
shaft, not in median plane throughout leagth, not consp;c'uous}.\'
grooved. base appearing fused to shaft in lateral aspect; apodemal
processes divergent apically, each with mesal anteapical protuberance,
Other male genital characters as 1o devora,

Femalp seventh sternum with middle half of hind margia having
broad median convex projection, which is notched medially; ov lposxtm
with base of cach first valvula turned dorsad through 80° "and hilobed,
recurved portion extending strongly laternd and exceeding tnteral
margin of valvula in dorsal ﬁhp{‘(’f

Foomadica is known ouly {rom New AMexico. This deseription is
based on a series of 5 specimens, 2 males and 1 female of which were
dissected.

This species is elosely related to deeara, from which males may be
distinguished by the characters in the description above, and to
ferdoxa, from which males mayv be separated by the characters given
in the key. The key should be consulted for specific characters of the
females.

Flexamio texana, new species

Length of male 2.9 3.1 mun,, of female 3.3 3.5 mm., Head with me-
dian ]entrth of crown from one-ifth to oue-fourth grenter than inter-
oculnr w idth and approximately two-thirds transoeulwr width, [Imd
wing reduced, nol or only slightly exceeding claval apex of forewing
foseu.m;, exceeding apex of ahdomen or not. Face as in {nflata,

Male with ventral lobe of pygofer more nearly acute than in influta.
Aedeagus asvmmetries; un;m.irt‘ci veatral and pair of lateral processes
all about equal in Jength and all arising near gonopore, ventral process
not lving in wmedian ‘m.“It[ﬂl plane and lateral processes not lying in
svmmetrical planes. Other  male genital characters much as in
inflada.

Temale seventh sternum as in Inflafa; ovipositor with base of each
first valvula curved dorsad through about 80° in lateroventral aspect,
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Fraure 16.—Flezamia tezana, n. sp.: 4, Aedeagus and connective, lnteral aspect;
B, same, ventral aspect; C, apex of nedeagus, Isteral aspect; D, same, veniral
aspect; E, same, eaudoventral aspect; F, male pygofer, luteral aspect; ¢, Brst
valvifer and base of first valvula of female, lateroventral aspect: ff, seventh
sternum of female; {, hases of first valvulae of female, dorsal aspect.  {All from
paratypes.)

extreme base acute in lateral aspeet, regularly convex in dorsal aspect,
Male holotype and 14 paratypes of both sexes from Uvalde, Tex.,
dated “9-1-36," (¥. D. Ball), arc in the United States National
Museum (cat. No. 63,404).
This species is very closely related to modica and inflata, from which
it can be distinguished by the characters given in the keys.

Flexamio arizonensis, new species

Length of male 3.4-3.6 mm., of fomale 3.5-4.0 mun. Head with
median length of crown less than one-half greater than interocular
width and two-thirds or more transocular width, Hind wings usually
not atinining claval epex of forewings, which usually expose dorsum of
pygofer. Face pale white, with jet-black interocular lne.

Male pygoler with posterior lobe truncate apically, ventral portion
extending ventrad as short heavily sclerotized process. Style apex as
in wnflofe. Connective with narrow dorsal keels. Aedeagus sym-
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Fiauae 17.—Fleramia arizonensis, n. sp.: 4, Aedesgus and connective, caudo-
ventral aspect; B3, apex of aedengus, lateral aspect; O, same, caudoventral aspect;
D, male pygofer, lateral aspeet; E, first valvifer and base of first valvila of
female, lateroventral aspeet; F, seventh slernum of female, showing individual
variation; (£, bases of first valvilae of female, dorsal aspect,

metrical; shaft elongate, slender, in caudoventral aspect broadest at
midlength; gonopare subapical on caudoventral surface and involving
base of unpaired ventral process; paived apical processes arising onc
on cach side of gonopore; unpaired ventral process almost one-third
length of shaft.

Female seventh sternum with hind margin produced in subquadente
or strongly convex lobe, which is very shallowly concave medially;
ovipositor with cach first valvula curved at base through more than
90%, recurved portion distinetly coneave enudally in dorsal aspect,

Male holotype {cat. No. 63,274) and 12 paratypes, Faraway Ranch,
Cochise County, Ariz., June 10, 1933, (P. W. Oman); additional
paratypes ol both sexes, Patagonia, Ariz., June 24, 1933: Granite
Dells, Ariz., ‘“June 29"; Copper, Ariz., June 30, 1933; (all P. W. Oman);
Douglas, Ariz., “10-15-31." and Granite Dells, Ariz., “7-17-29,”
(both E. D. Ball). Additional specimens are from several other
Arizona localities. The holotype and paratvpes are in the United
States National Museum and paratypes in the (‘anadian National
Collection. The type locality is west of the Chirieahua Mountains.

From flerulosa, which it closely resembles, arizonensis can be sepa-
rated by its downward projecting pygofer process and hy its more
elongnte gonopore, which involves thie base of the unpaired ventral
acdeagal process in the male. Females can be identified by the
characters given in the key.
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Flexamia flexulosa (Ball)

Deltocephalus flexulnsus Ball, Canad. Ent. 31: 180, 1894,

Deltocephalus (Flezamia) flecwdosus, Delovng, Ohio State Univ,, Univ. Btudies 2,
No. 13, p. 31. 18246,

Flezamius fleculosus, DeLong and Sleesman, Amer. Ent. Soc. Ann. 22: §4. 1929,
{Err. pro Flerawmia.)

Figure 18.—Fleramia flecndsse (Ball): A, Acdeapgus and eonnective, lateral
aspect; B, same, caudovemial aspeet; O, apex of aedeagus, caudoventral
aspect; D, same, lateral nspeet; £, right =tyle, dorsal aspect; F, male pygofer,
Interal aspeet; @, seveuth sternum of female, showing Individual variation;
I, first valvifor and hase of fiest valvula of female, lateroventral aspect; f, hases
of first valvulae of femuale, dorsul aspect.  {(A=0, H, und lower @ from original
colype series.)

A greatly variable species.  Length of male 2.9-3.6 mm,, of female
3.1-3.86 mm. C(rown with median length varving from equal to, to
about one-third greater than, interocular width and approximately
six-tenths transocular widith, Tlind wings attaining or only slightly
exceeding claval apex of lorewings, which exeeed apex ol abdomen
in male, often exposing dersum of pygofer in [emale. Face pale
stramineous, with black interocular line.

Male pygofer with posterior lobe rounded on posterodorsal margin.
Styie as in iafleta.  Conneetive with dorsal keels narrow in lateral
aspect. Aedeagus syvimmetrieal; shalt eclongate, slender. gradually
brozdening apically, attaining greatest width antenpically; gonopore
as in tnflale; paired apical processes short, arising one on each side of
gonopore, each minutely serrulate slong ene edge; unpaired ventral
process short, grooved, less than one-fourth length of shalt, acute ot
apex; apodemal processes wider than shaflt in lateral aspeet.
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Female seventh sternum with hind margin strongly produced at
middle to form regularly convex lobe, which may or mav not he
pnotched medially; ovipositor with each first valvula curved through
more than 9° af base, recurved portion asuslly appearnng slender
and almost parallel to long axiz of valvola in dorsal sspect, with
nerrow projection extending ecaudad at basal extremity.

This species was originully deseribed {rom Fort {ollins and several
other Colorado localities. A\ imale cotype fram Fort (‘ollins, {(‘olo.,
dated ©7-29 99, and bearing a cotvpe label and the United States
National Museuin catalog No. 6,165 (aflixed by K. I, Gibson) is
here designated lectotype of Didlloee pliolus flerwlosus Ball. The
lectotype is in the United States Nationol Muoseum.  Specimens
have slso been examined from Montuna, Wyoming, Colorado.
Arizona, North and South Dakota. Nebrasks, Kansas, Texas, and
Saskatelhewan,

F. flerulosa is closely related to decore and madiea. The best
distinguishing characters disecovered ure given in the keys.

Flexeamic prairionc Delong
Fleramm prtriana DeLlong, Pan-Pacifie Bt 130 320 1037
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Frovue 14 Meramin procoeen. Delomg: (4, Acdengns amd canteetive, laternl
aepeet . I3 samree, ventral aspeet: O apex of aedewmrs, candoveniral aspeet;
{2, riehit ~is e, Liveral aspeet o B, apes of wedemions, asterodorsal a-peetr: F, same,
Interal aspeet. &, ~eventh ~tertinie of feweale, ~howing individual variation;
f, mile pagolie, lateral aspeet: f, bases of it vabvidae of female, dorsal
WPeeT .

Quite varigble exterpally, Length of male 3.3 3.5 mumn., of female
3.3 43 non, ITead with median leneth of crown varving from
approximately one-ilth to wlinost one-half greater than waterocular
width and from <lightly more than one-hall to two-thinds transocular
width,  Tlind wings execoding elaval apices of forewings, whiels are
sebdom <hort enousrh to expose dorsum of pyeofer,  Faee varving
fram almost completely binelk to stramipecus, with broad Dlack
interocular fine.
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Male pygofer with apper part of hind margin of posterior lobe
strongly produced posteriorly. Style with narrowed apical portion
tapered, sharply rounded sl tip. Without distinct joint between
connective and sedeagus. Connective with keels narrow in lateral
aspect. Aedeagus asymmetrical; shalt slender, elongate, gradually
broadened apically; gonopore oval, anteapical on anterior surface;
three retrorse processes arising apreally on shaft, extending basad
for approximately one-third length of shaft and slightly divergent
from shaft; anterodorsal process arising just basad of gonopore,
with margins entire, crossing axis of shaft, epex acute and to right of
shaft, with dorsal longitudinal groove through more than apical half
of length; pair of ventrolateral processes arising slightly more distad,
each strongly serrate on ventral margin; apodemal processes stender,
unmeodified,

Female seventh sternum with hind margin slightlv produced and
with small median noteh; ovipositor with first vahvulae turned
dorsad very shghtly at hases, dorsal wall of genital vestibule with
pair of small sclerites situated sbove and slighty behind bases of
first valvulse, these occasionally fused medially to form V-shaped
sclerite.

Originally this species was deseribed from Ilinois. Paratypes
from 1llinois have been examined. as well as specimens from Minne-
sota, South Dakota, Kansas, and Arizona.

Superficialiy this species resembles decora. modica, and ferulosa.
Males of prairiana differ conspicucusly, because the joint between
the conpective and tle aedeagus is not distinet and the gonopore is
located on the anterior surface of the sedeagal shaft, presumably
the result of phyletic twisting. (orrespondingly, the paired processes
are toothed on their ventral instead of their dorsal edges as in the
foregoing related species that have (e gonopore on the caudoventral
surface,

Flexamia areolata (Ball)

Dellocephalus arenlatus Ball, Cauad. [5m. 31: 188, 184y,

Deltocophalus {Fleramel arcolatus, Delong, Ohio Srate Univ., Tnive Siuelies 2
No. 13, p. 25, 142G,

Fleramius arcolatus, Delong and Sleedinan, Amer, Ent, Soe. Ann. 22: 84, 1026,
{Err. pro Fleramia)
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Ficure 20.—Flerame arcolata 1Baell): 4, Hobitus: £, acdeagus and connective,
lateral aspect; O, apex of azedeagus, crudolateral aspecl: £, sane, latersl
aspect; K, male prgofer, nieral axpect; F, right siyle, dorsal aspeet; G, seventh
sternume of female,  (('and U from original colype sories,)
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Length of male 2.7-2.8 mm., of female 3.6 4.0 mm. Head strongly
produced, crown with median length more than one-half greater than
interocular widih and from two-Lhirds (male) to three-fourths (female)
transocular width, Hind wings exceeding claval apices of forewings,
almost attaining apices of latter. which expose. apically at Jeast,
dorsum of pygofer and often dorsum of preceding seginent as well,
Face entirely black.

Male pygofer with dorsal portion of posterior Jobe produced
caudodorsad, posterior margin oblique and slightly concave. Style
apex as in inflata. Connective in lateral aspect with dorsal keels
narrow.  No joint between aedeagus nnd connective. Aedeagus
asyvinmetrical; 3 tapering apical processes, 2 shorter and extending
basad along right side of shalt, both with a serrate edge, third
extending basad along left side of shaft for about half length of latter,
broader than other 2 processes, hearing gonopore as elongate slit
through almost entire length, adorned in middle portion with minute
projections; apodemal processes each with apical lobe along mesal
mergin.

Female seventh sternum with posterior margin concave on each
side of median convex projection, which is notched apically; ovipositor
with first valvulae not curved dorsad af bases.

Originally this species was deseribed from 2 females [rom College
Park, NMd., and Phoenix, Ariz., and 1 male from “Md. (Heideman).”
The specimens are in the United States National Auseum. Tlie
specimen from College Park has the abdomen missing, The male
hears the label “Relay St Md.. 4.8 85" and Bail's identification
fabel. It 1a hore designated loetotvpe of Delloeephalus areolatus Ball.

In addition to the type material, specimens have been examined
from Texas, Kansas, Mlinols, Wisconsin, Marviand, the District of
Columbia, Vieginia, and North Carolina,  Delong 10, p. 231) has
recorded the species from Arizona,

From prairigng (o which it is closely related, wrealota differs
markedly in Hs possession of a slitlike gonopore on one of the apicsal
processes. a condilion which suggests & dertvation from the grooved
process Jound iy praivriane.  The females may be identified by the
characters in the key.

Flexamia imputans {Osborn and Ball)

Beltoeephalus imprtens (Bhorn and Ball, Davenport Acad. Nat. Sci. Proc. 7, p. 73
189

Deltore plalns 1 Flerameed impnians, 1DoLong, Ohio State Univ,, Tniv. Sludies 2,
No. 13, no 2480 1096,

Fleramins mputuns, DeLong and Caldwell, Cheek List of the (icadellidae
Homwgptera) of Amerien, Nortih of Mexieo, p, 27, 1937, (Err. pro
Fleramia,}

Length of male 3.2-3.6 mm., of female 3.5-3.8 mm. Crown of
head with median length from one-sixth (male) to one-third (female)
greater than interocular width and from one-hall (o Lhree-fifihs
transocular width. Hind wing almost as long as lorewing, Face
black, occensionally with oblique pale streak on each gena.

Male genitalia as in areofale, but with hind margin of pygofer
convex and with distinet joinl between conneetive and acdeagus.
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FiGure 2}.—FRleramia imputany (Oshorn and Bal): A, Acdeagus and conneciive,
lateral aspect; B, samve, ventral aspeet; ' male pygofer, lateral aspect; D,
seventh sternum of female; £, first valvifer and hase of Arsi valvula of fernaie,
lateroventral aspeet; #, bases of lirst valvulae of female, dorsal aspect.

F

Female seventh sternum with hind margin broadly, slightly convexly
produced, with slight median notch; ovipositor wilh bases of first
valvulae nol recurved.

The lectotype (Oman 76, p. 182) is in the Towa State College
collection. Topotypic specimens of the original cotype series have
been examined from the United States National Museum. Other
specimens have been examined from North Dakota. Del.ong (10,
2. 234) has recorded this species from Afublenbergia in Kansas, Towa,
and Wisconsin,

F. imputans is very closely related to areolata, from which males of
tmputans can be distinguished by the genital characters herein given.
Feinales can be identified by the characters in the key.

flexamia reflexe {(Osborn and Balf)

Deltocephatus reflexus Osborn and Ball, Iowa Acnd. Sei. Proe, 4, p. 203, 1897.

Deltocephatus (Fleramia) reflexus, DeLong, Obio State Univ,, Univ. Studies 2,
No. 13, p. 28. 1425,

Flexamivs reflezus, DeLong and Caldwell, Cheek List of the Cicadellidae {(Honop-
tera) of America, North of Mexieo, p. 27. 1937. (BErr. pro Flerania))

Length of male 3.2-3.8 mm., of female 3.6-4.2 mm. Head with
length of crown variable, ususliv one-third greater than interocular
width and approximately (wo-thirds transocular width, Hind wing
exceeding claval apex of forewing, usually almost altaining ap < of
latter; forewing altaining abdominal apex, but exposing dorsum of
pygofer. Face with color quite variable, from pale with pair of
dark markings on clypellus to almost completely dark.

Male pygofer with posterior lobe strongly produced, truncate
apically.  Style apex with narrowed apical portion tapered, sharply
rounded at tip. Connective in lateral aspect with dorsal kecls
extending almost as far dorsad as sedeagal apodeme. Aedeagus
asymmetrical; shaft clongate, slender, eylindrical, graduaily tapered;
gonopore anteapical on anterodorsal surface, closely associzted with
short unpaired process, which is grooved apically; pair of recurved
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Fioure 22.—Filecamia reflern (Osborn and Ball): A, Aedeagus and canneclive,
lateral aspeel; B and O, apices of acdeayi, lateral aspeet, showing individual
variations; £ and K, same, anterodorsal aspeet, showing individual variations;
F, apex of sedeagus, caudoventral aspeet; G, male pygofer, lateral aspeet;
f, zeventh sterna of females, showing individual varitions; I, first valvifer
and base of first valvula of female, Intleroventral uspect; J, bases of first valvulae
of female, dorsal aspect. (€, G, H, and T [rom original cotype series.)

apical ventrolateral processes arising distad of gonopore, extending
basad less than half length of shaft in laleral aspect, each process
serrate along ven(ral edge, occasionally with minute dorsal process
arising at odge of gonopare; apedemal processes directed mesad
apically, wilhout anteapical protuberance.

Femunle seventh sternum with hind margin with slight convex
median apical protuberance, which is notched at middle; ovipositor
with first valvulae membranous basally, not curved dorsad, sclerotized
portion appearing obliquely truncate n dorsal espect.

The identily of this species, as here interpreted, is based on a
study of topotypic cotype specimens of the original series in the
Tnited States Nalional Museum. The lectotype (Oman 16, p. 185},
which is in the Iowa State College collection, is from Ames, Jowa.
Additional specimens have been examined from Kansas, Macyland,
and Florida.

F. reflera is relnled to areolaia and imputans, but the position and
form of the gonopore of the male serve to differentiate it from these
species. The position of the gonopore, some distance from the
acdeagal upex and on a process thal is partially fused to the shaft,
is highly suggestive of one of the probable intermediate steps in the
phylelic movement of the gonopore.
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Flexamia sandersi (Osborn)

Delioeephaius sandersi Qshorn, Davenport Aead. Sci. Proc. 10, p. 164. 1907,
Deltocephalus (Fleramia) sandersi, DeLong, Ohio Btate Univ., Univ. Studies 2,
No. 13, p. 27. 1425,
Flezamius sandersi, DeLlong and Sleesman, Amer. Ent. Soc. Ann. 22: 83, 1929, .
{Err. pro Flezamia.)
Flezamia bidentatue Delong, ibid. 28: 1553, 1935. New synonymy.

Ficure 23.—Fleramia sandersi (Osborn): A, Aedeagus and connective, lateral
aspect; B, apex of acdeagns, laweral aspeer; (0, same, dorsal aspect; D, same,
caudoventral aspeet; K, right sivle, dorsal aspeet; F, male pvgofer, lateral
aspect: 7, apieal portion of right male plate, ventral aspect; H, bases of firsi
valvulae of femule, dorsal aspect. (A from 1ype.)

Length of male 3.4-3.8 mm., of female 3.6-4.3 mm. Head with
proportions variable, but median fength of crown usually about one-
half greater than interocular width and two-thirds transocular width.
Hind wing exceeding claval apex, not aliaining apical margin of -
forewing.  Face varying from dark above and shading to paler
apically to brown or black throughout, in former case with dark
area fading graduslly along lower margin, not appearing as definite
interocular band.

Male pygofer with posterior lobe produced posteriorly and truncate
on dorsal portion of posterior margin. Connective in lateral aspeet
with keels flared dorsally, adjoining margin of dorsal apodeme not
abruptly differentially sclerotized.  Aecdeagus 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 retrorse process, which has
one minutely serrate margin and extends basad 1o midlength of shaft:
pair of apical retrorse processes, dorsal slightly longer than ventral,
each with a distinetly serrate margin and with apex more acute than
unpaired process; apodemal processes abrupily angled anteapically,
each with small protuberance at angle,

Female seventh sternum with broad, convex, median posterior pra-
jection, which is notched at middle; ovipositor with base of each first
valvula not curved dorsad.
~ This species was originally described from a pair of specimens from
Chain Bridge, Va., and a pair from Monticello, Ga. ‘A male of the
Virginia pair is in the Ohio State University collection and bears a
“type’ label affixed by Osbhorn. It is the basis of this interpretation.
The holotype of bidentatu, from Welleslev, Mass., has been examined.
Other specimens have been examined from North and South
Dakota, Nebraska, Kansas, Hlinois, Wisconsin, Louisizna, Missis-
sippi, Alabama, Tennessee, Kentucky, New York, Massachusetts,
Connecticut, Maryland, the District of Columbia, Virginia, and
North and South Carolina.

This species is very closely related to reflexa, from which it can be
separaled by the maje genilalia characters mentioned in the key.
Reliable merphological characters have not been found to separate
females of s species from atlantica females.

Flexamia producta (Walker)

fagsus productus Walker, List of the Specimens of Homopterous Inseets in the
Collection of the British Museum, pt, 3, p. 801, 1851,

Deftocephalus wisendus Crumb, Amer. Ent. Soe. Ann, 8: 180. 1915, New
synonyy.

Delloce phalus (Flexamia) productus, DeLong, Ghio State Univ., Univ. Studies 2,
No. 13, p. 43. 192G,

Flexamia producta, DeLong and Knull, Ohio State Univ., Grad. School Studies,
Biol. Sei. BSer. No. 1, p. 35. 1044,

Length of male 3.2-3.6 mm., of female 3.4-3.7 mm. Head with
median length of erown approximately one-half greater than inter-
ocular width and more than two-thirds transccular width. Hind
wing shorter than forewing, oceasionally not aftaining claval apex of
forewing, which exceeds abdominal apex, Face variable in color,
from tan with clearly delimited Interocular line to almost completely
infuscated, excepl sublateral areas of genac.

AMaie plates each slightly notehed at apex.  Pygofer with posterior
lobe preduced and rounded apically, ventral portion extending mesad
as pronounced lobe, which s serrnle along margin, the two lobes
overlapping in ventral aspect.  Style apex as in flereufose. Conneclive
varialle in lateral aspect, from not keeled to keoled, with keels extend-
ing dorsad farther than dorsal aedeagal apodeme,  Acdengus asym-
metrical apieally; shalt elongate, slender, shghtly swollen anteapically;
gonopare irregularly oval, on left side of dorsal surface of shaft al
basc of apical third of length of latler; pair of processes arising asym-
metrically at apex of shaft, extending basad almost half length of
shaft and diverging from it, each process laterally compressed and
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Figure 24.—Flezamia producta {Walker): A, Aedeagus and connective, lateral
aspest; B, apex of aedeagus, leteral aspeet; C, right style, domsal aspect; D,
apex of aedeagus, anterodorsal aspect; F, samne, canda! aspeet; F, male pypofer,
lateral nspeet; G, pyeofer lobe, ventral aspect; H, seventh steriunmn of female;
I, bases of first valvulae of feinale, dorsal aspect.

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

Female seventh sternum with hind margin moderstely produced
posteriorly at middle and with shallow median notch; ovipositor with
bases of first valvulae not curved dorsad, in dorsal aspect with broader
portions closer o bases than in sandersi.

Delong (7, p. 48) indicated that wisende (Crumb) is probably
synonymous with producta (Wik)} This opinion is very plausible
and 1s followed here. The type of products, a female, was examined
and the seventh siernum skeiched by W. E. Chins of the British
Museum (Natural History). The type agrees with visenda and re-
lated species. In view of the common occurrence of this species in
the Jacksonville, Fla., area, it seems advisable to synouvmize the
Crumb species, 2 cotype of which has been examined.

Specimens have heen examined from Marviand, Virginia, North
and South Carolina, Alabama, Georgia, and Florida.

F. producte is closely related to sandersi, 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 sanderst (fig. 23, H).
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Flexamia graminea (Delong)

Deltocephalus (Fleramia) gramineus DeLong, Ohio State Univ., Univ. Studies 2,
No. 13, p. 30. 1926.

Flexamius gramineus, DeLong and Caldwell, Cheeck List of the Cicadellidae
{Homoptera) of America, North of Mexico, p. 27. 1937, (Err. pro Flex-
aniig.)

ey

L

Finuke 25 —Flerownia graminee (Delong): 4, Acdeagus and connective, lateral
aspect; B, upex of nedengus, Iaterad aspect; ), same, dorsal aspeet; D, same,
veutral aspeet; B, right stvle, dorsal aspeet; F, male pygofer, latera! aspeet;
G, seventh sternun of female; H, bases of first valvulae of female, dorsal aspect.
{A={} and F from 1ype.)

Length of male 3.4-3.7 mm., of female 3.7-4.0. mm. Head with
median length of crown almost one-third greater than interocular
width and about Lwo-thirds transocular width, Hind wing exceeding
claval apex, but not attaining apex of forewing, which is variable in
length.  Face variable, from entirely stramineous to stramineous
with clypeus darkened, from tan to alinost black with pale arcs.

Male pygoler with posterior lobe not well differentiated ventraily,
posterodorsal portion produced caudodorsad and truncate apicaily.
Connective in lateral aspect with keels extending strongly dorsad,
forming narrow, anterior, lightly sclerotized berder along cephalic
margin of dorsal aedeagal apodeme to its apex. Aedeagus asymmet-
rical; shalt elongate, slender, appearing twisted in apical half; gono-
pore a spirel groove beginning at midlength of shaft; pair of asym-
metrical relrorse apieal processes, sach with one edge minutely
serrate; apodemal processes slightly expanded anteapically,
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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 each
first valvula somewhat angular in dorsal aspect, narrowly curved
dorsad anterolaterally and anteromedially (fig. 25, H), recurved por-
tion extending only slightly dorsad.

The type, a male from Douglas County, Kans., has been studied.
Additional specimens have been examined from Kansas, North and
South Dalkota, Missouri, Illinois, and the District of Columbia.

From producia, Lo which it is closely related, graminea can be dis-
tinguished by its shorter apical aedeagal processes and its lack of a
conspicuous ventral pygofer lobe in the mule. Il is also closely
releted o clayi, in the discussion of which distinguishing characters
are mentioned.

Flexamia clayi, new species

Fleramia sandersi, Youug, in part, Ky. Acad, Sel. Trans, 13, p. 64 1940,
{Misdeterminztion.)

Fioure 20.—Flezamie clayi, n. sp.: 4, Aedeagus and conneciive, lateral aspeet:
B, apex ol acdeagus, lateral aspeet: C, same, caudgventral aspect; D, male
pygofer, lateral aspect; E, bases of first valvulue of fenale, dorsal aspect.
Length of male 3.5 mm., of female 3.6-3.8 mm, FHead with median

lengih of crown from one-third (male) to almost two-thirds (female)
greater than interocular width and more than seven-tenths transocular
width. Hind wing exceeding claval apex, but not attaining apex of
forewing. Face brown to black above, usually shading gradually to
paler below,

Male pygofer with posterior lobe slightly more distinet than in
graminee. Conncctive in lateral aspect with keels broad, but not
extending dorsad to apex of aedeagal apodeme. Aedeagus much as
in gramineq, but with shafl much more expanded al base of gonopore
and with apodemal processes each having prominent anteapical lobe,
which is directed mesad.

Female seventh sternum much as in graminea; oviposilor with base
of each first valvula rounded, with recurved portion which is broader
and extends much farther dorsad than in graminea.

Male bolotype and one female paratype, Pineville, Ky., *3 July
1948, (D. A. Young, Jr.); one female paratype, Raleigh, N. C.,
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"Oct. 16, 1938,” (P. W. Oman}; and one female paratype, Louisville,
Ky., 9 September 1941,” {(D. A. Young, Jr.); in the United States
Natwonal Museum (cat. No. 63,409).

This species is very closely related to graminea, from which it can
be separated by the comparative characters of the male and female
genitalia given in the above description. The speries is named in
honor of W. M. Clay of the University of Louisville, Ky., who en-
courgged the early taxonomic efforts of the senior author in the family
Cicadellidae.

Flexamia grammica (Ball)

Deltorephaivs granmicus Ball, Canad. Ent. 32: 204, 1900

Dellocephalus (Fleramie) grammicns, DeLong, Olie State Tniv., Univ. Studies 2,
No. 13, p. 37. 1026,

Flexamius grommicus, Delong and Caldwell, Cheek List of the Cieadellidac
(Homopiera) of Anwerien, North of Mexico, p. 27. 1037, (Frr. pro
Flexamia.)

Frsvue 27, Fleramin gremmion \Ball): A, Habitus: B, acdeapgus and connee-
uve, ventral aspec': O same, laters] aspeet s £, apex of acdeagus, caudoveniral
aspeet; f9 same, lateral aspeet s F,osame, anterodorsal aspoet; @, male pypoler,
lnteral sspects Jf, upex of right stele, dorsal aspeet; f, seventh sterowm of
female: J, first valvifer and base of firsf valvuala of feinale, lateroventrul aspeet.
Length of mnale 4.5-4.7 mm., of female 4.7-5.0 mm. Head not

strongly produced, erown with median fength from at least one-tenth

(male) te one-seventh (female) greater than interocular width and

from one-hall to six-tenths (ransocular width.  [ind wing as 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 caudad along commissurai
margins of wings in repose; pair laterad of these extending from ante-
rior margin of pronotum behind eyes caudomesad, almost touching
basal angles of scutelium, almost to claval apex, each confluent with
neighboring member of middle pair of vittae near claval apex, both
pairs interrupted by pale claval veins; outer pair short, each extend-
ing across pronofum from hind margin of eye to middle of humeral
margin of pronolum. Face slramincous, with single narrow black
interocular line near base.

Male pygofer with posterior lobe strongly produced on upper por-
tion, hind margin oblique and slightly concave. Style apex Toot
shaped. Conneclive in latersl aspect with keels narrow.  Aedeagus
asymmetrical; shaft in Iateral aspeet with ventral margin narrowed
abrupUy near midlength; gonopore anteapical on anterodorsal surface;
pair of recurved processes, one apparently edentale, arising on left
side near gonopore, other arising al apex of shalt, fused with shalt
through most of length, with minute teeth through most of length,
neither process extending as far basad as midlength of shafl: apodemal
processes extending al right angles to axis of shaft in dorsal aspect.

Female seventh sternum with broad, shallow, median regular con-
cavity on posterior margin; oviposilor with each first valvula without
sclerotized portion that is curved dorsad.

This species was originally deseribed from “Sncvder’” and Jules-
burg, Colo., and from Kimball, Nebr., The United States National
AMuseurn contatns one female cotvpe from “Julesburg, Col., 8, 4-99”
and Beall's identification label,  This specimen is here designated lecto-
type of Deltocephalus grammicus Ball. Specimens are at hand from
Kansas, Nebraska, North Dakota. and Saskatehowan.

This species superficislly resembles afbide, from which it can be
easily distinguished in the male by its broad fool-shaped style apices
and unbranched apical aedeagal processes and in the female by its
broadly concave hind margin of the seventh sternum.

Flexomia dakota, new species

F [

Fiavre 28.~Flerpmia debela, v, spo 4, Habitus: B, acdeagus and conneetive,
lateral aspeet; O, saine, ventmal aspeet; £, apex of acdengus, dorsal aspeet;
E, samie, lateral aspect; F, male pygofor, taternd aspect; G, right style, dorsal
mapect,
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Lenglht of male 3.2-3.4 mm. Head with median length of crown
approximaltely one-third greater than interocular width and two-
thirds transocular width.,  Iind wing exceeding claval apex of fore-
wing. Face tan, elypeus, variable marking on clypellus, genal area
beneath each eve darker brown, clypeus with paler arcs,

AMale pygofer with upper portion of posterior lobe strongly pro-
dueed postertorly.  Style apex with narrowed apical portion tapered,
sharply rounded at tip. Connective in lateral aspect with keels
extending as far dorsad as sedeagal apodeme.  Acdeagus svmmetrical;
shaft clongate, slender, in lateral aspect narrower near midlength
than at base or apex; genopore anteapical on antorodorsal surface;
pair of recurved processes extending basad almost half length of
shafl, each process serrate on moesoventral margin: apodemal processes
broadened anteapically in dorsal aspeel, each with pronounced
anteapical protuberance,

Female unknown,

Male holotyrpe, Philip, 8, Dak., July 22, 1$35. (Oman), and male
paratype, same data, in the United Stales National Museum {eat.
No. 63,2731,

In the form ol the acdeagus and the pygoler this species is similar
to grammicg. Trom which it differs in its more basal position of the
gonopore, the form of the style, and markedly in ifs external appesr-
ance, 10 s possible that the aedeagal structure could have evolved
from an ancestral condition like that exhibited by reflece, Lhrough
additional coalescence of the unpaired aedeagal process.

Flexamia atlantica (Delong)

Dellocephalus Fleramiad allantivus DeLong, Ohio Swate Univ., Univ. Studies 2,
Noo 13, p.o 290 1426,

Fleramiuvs allantiens, Delong and Caldwell, Cheek List of ihe Cieadellidoe
Hemoptert) ol  America, North of Mexico, p. 27, 1437, (Err. pro
Fl. ramia)

Length of male 3.8-4.2 mm,, of female 4.0-4.2 mm. Head with
median length of crown usualiy about one-third greater than inter-
ocular width and approximately (wo-thirds transocular width. Hind
wing almost as long as forewing, which may or may not extend to
abdominal apex.  Face black in upper hall with pale arcs, lower half
with hlack narkings variable in extent.

Male pygofer not constricted on ventral margin, constricled on
dorsal margin, posterior lobe well produced in upper portion of poste-
rior margin.  Connective in lateral aspect with keels extending dor-
sac about two-thirds height of dorsal apodeme.  Aedeagus asymmet-
rical; shaft of nearly uniform width throughout length; gonopore
anteapical on night side, simple, not slitlike nor elongate; pair of
clangate retrorse processes arising at apex, extending busad approx-
imately hall length of shalt, each with a serrate edge: apodemal proce-
esses variable, in dorsal aspeel with or without slight anteapical
protuberance.

Female seventh sternum and bases of first valvulae as in sanderss,

The tyvpe, & male from Egg Harbor, N, J., has been examined.
Male specimens have been examined from Kansas, Oklaboma, and
New Jersey,
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Ficore 20.—Fleramie utlantive (DeLong): A, Aedengus and conuective, lateral
aspeet; B, same, eaudoventral uspeet; €, right sivle, dorsal aspect; D, upex
of aedeapus, lateral aspeet; K, smine, cephulic aspeet; #, male pygofer, iateral
aspecl; @, seventh slernum of female; H, bases of first valvulae of female,
dorsal aspeet,

This species is closely related to dakota, but males of the latter have
much shorter aedeagal processes. Reliable ¢characters have not been
found 1o separatle dakota and sanderss females.

Flexamia pectinata (Osborn and Ball)

Dellocephatus pectinatus Osborn and Ball, Iowa Acad. Sci. Proc. 4, p. 205, JB97.

Deftocephalus (Fleramia) peetinatus, DelLong, Ohio State Univ., Univ. Studies 2,
No. 13, p. 32. 1926

Flexamius pectinalus, DeLong and Sleesman, Amer. Eni. Soe. Ann. 22: 83, 1929,
(Err. pro Flecamia.)

Flexamia zamora DeLong aud Hershberger, Brooklyn Ent. See. Bul 42: 137,
1047, New synonymy,

Flezamic minima Delong and Hershberger, ibid, p. 138, 1947, Now Syuonymy,

Length of male 2.8-3.7 mm., of femele 3.4~3.6 mm. Head weukly
produced, with median length of crown one-fifth or more greater than
iterocular width and approximately six-tenths transocular width,
Hind wing reduced, not exceeding claval apex; forewing attaining
apex of abdomen or not. Clypeus fuscous, with pale arcs; Lrans-
clypeal suture, loral sutures, pair of longitudinal markings on clypel-
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] G

Fravne 30— Fleramia pectinata {Oshorn and Bali}: A, Aedeagus und connective,
lateral aspect; B, same, enudoventral aspeet; C, apex of aedeagus, candoventiral
aspeety D, same, luteral aspeet; B, male pygofer, lateral uspect: 7, apex of right
style, dorsal aspect; G, seventh sternum of lemale; 4, bases of first valvolae of
female, dorsal aspect,

lus, large genal spot beneath each eye, fuscous; remainder of face
sordid vellow.

Male pygofer with posterior lobe slightly produced on dorsal portion
of posterior margin. Style apex wilh narrowed apical portion longer
than usual in genus. Connective in lateral aspect with keels narrow.
Joint between conncetive and sedeagus distinct. Aedeagus sym-
metrical, without lateral processes; gonopore subapical on eaudoventral
surface, in lateral espect with slight protuberance from basal edge:
apodemal processes short, each with Iateral anteapical protuberance.

Female sevesth sternum with hind margin slightlv produced and
truncate in middle third and bearing three small notches; ovipositor
with bases of first valvulae recurved and caliperate.

The hololype of F. zamora from Zamora, Micheacan, Mexico, has
been examined. The male holotype of minima from Valles, San Luis
Potosi, Mexico, appears identicsl in structure to zamora, bul it is
much smaller (length 2.8 mm.). The lectotype of pectinaia is in the
Towa State College collection, The present identification of this species
is based on a male of the original colype series from Ames, lowa, in the
United States National AMuseum,

Additional specimens have been examined from Illinois, Wisconsin,
AMinnesola, Iowa, South Dakota, Kansas, and Texas, as well as from
the Mexican loealilies mentioned.

Flexamia doeringae Beamer and Tuthill

Fleramiu dorringue Beamer and Tuthill, Kane, Eni. Soe. Jour, 7: 3. 1934,

Length of male 3.6-4.2 mm., of female 3.7-3.8 mn..  Hesd with
median length of erown from slighuy less than to shightly more than
one-half greater than interocular width and approximately seven-
tenths transocular width.  Hind wing atteining or slightly exceeding
claval apex of forewing: forewing varying in length, attaining apex of
abdomen or slightly more or less,  Face ivory, with hroad black basal
interocular tine with pale ares, occasionally with some dark markings
beneath.
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Fretng 31.——Fleramia doeringne Bewmer und Tuthill: A, Aedeagus and conneciive,
lateral aspect; B, sume, ventral aspect; O, apex of aedeagus, lateral aspeet; D,
sunie, caudoventral aspect: K, male pygofer, latern] aspoet: £, apex of right
style, dorsal aspeet; 7, seventh sterminn of female; £, hases of first valvulae of
female, dorsal sspect.

Male genitalia as in pectinata, but with preapical lobe of style more
strongly developed, flattened and produced posteriorly, and with pro-
tubsrance near apex of sedeagal shaft closer to tip of shaft in ventral
aspect,

Female seventh sternum strongly produced posieriorly at middle in
pair of long central lobes and shorter lobe on each of these; ovipositor
with each first valvula recurved af base, recurved poriion with trans-
verse lobe cephalad of basal extremity.

The identity of this species, as inlerpreted here, is based on a pair
of paratypes from the Huachuea Mountains in Arizona. Other speci-
mens have been examined from Arizona,

This species, with peetinata, forms a distinet group within the genus
in the form of the male genitalia. 1fs position 1 relation to the other
species can only be surmised. The two species may belong near abbre-
reafe and canyonensis, which have reduced acdeagal processes, narrow
keels on the connective, and a distinet joint between the aedeagus and
conneclive. Both groups have modified style apices, butl they are
modified in different ways. The femzle seventh sternum of pectinata
would strengthen such & placement, but that of deeringue differs
markedly.

GENUS SPARTOPYGE, NOVUM

Type of the genus, Fleramia mericang Delong and Hershberger.

Closely related to Fleramic in general facles, Male pygofer elon-
gate, with distinet posterior lobe and bearing tuft of elongate close-set
setae on inner surface. Styie with apical portien narrew, more pro-
duced than in most species of Fleramia.  Joint distinet between con-
nective and aedeagus. Acdeagus symmetrical, short; pair of very
short small processes near middle of shaft, without apical provesses;

onepore anfeapical on caudoventral surface; dorsal sedeagal apodeme
arge, hoodlike. Female seventh siernum with shallow concavity at
apex.

This genus is known only in the Soutbweslern United Stales and
AMexico.
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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

Length 5.6 nun. or more; male with tuft of pygofer setae exceeding posterior
pygoler margin mexteana (Delong and Hershberger)
Length 5.3 mm. or less; male with {uft of pygofer setae not exceeding posterior
pygofer margin miranda {Knull}

DESCRIPTIONS OF THE SPARTOPYGE SPECIES

Spartopyge mexicana (Delong and Hershberger), new
combination

Fleramia mericane DeLong and Hershberger, Brookiyvn Ent. Soc. Bul. 42: 1386,
1947,

I'sare 32.—Sparfopyge mericane (DeLong and Hershberger): A, Aedeagus,
lateral aspeet; B, same, caudal aspect; O, pygofer, lateral aspect; D, apex of
right style, dorsal aspeet; £, seveolh sternem of female,  (A-D from type, E
from paralopotype.)

Length of male 5.6 mm., of female 6.0 mm. Jead with median
length of erown almost one-half greater than interccular width and
approximately seven-tenths tramsocular width. Hind wing almost
as lony as forewing, which exceeds abdominal apex, Face ivory, with
transverse interccular basal black stripe marked with pele ares.

Male pygofer with posterior Jobe strongly produced posterioriy,
rounded upically, with process arising on inner surface of disk near
ventral portion of constriction, extending caudodorsad thence caudo-
ventrad beyond caudoventral pygofer margin and appearing in
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posterior portion to consist of numerous fine setae. Stvle apex trun-
cate apically. Aedeagus with shaft gradually tapered in laters]
aspect, not exceeding dorsal apodeme, pair of short inconspicuous
processes near midlength; gonopore apical on caudoventral surface,
rounded basally; dorsal apodeme short, broad, strongly attached to
integument, of segment X. Male plates exceeding posterior pyeofer
matgin,

Female seventhi sternum with hind margin shallowly concave,
slightly undulate at each side of median triangular notch. postero-
lateral corners produced and rounded, disk with oblique depressed
arca on each side, leaving midline kecled and hind margin flared.

The male holotype and a female paretype {rom Igusala, Guerrero,
Mexico, have been examined,

Spartopyge miranda (Knull), new combination

Flexamia mirande Knull, Ohio Jour. Sei. 51: 177, 1451,

Fiaure 33.—Nparlopyge miranda tKnulld: o, Avdeagus, lateral wspeer; B, same,
caudal aspect: € right siyle, dorsal aspeet; B, nale pygoler, lateral aspect;
E, first valvifer and base of first valvula of female, lateryl aspect: F, seventh
sternum of fermnale,

Length of male 4.4-4,5 mm., of female 4.8-5.3 mm. Head very
strongly produced. with medign length of crown approximately two-
thirds interocular width and seven-tenths or more transocular width,
Hind wing attaining apex of forewings, which exceed apex of ahdamen.
Pronotum with single short median and three pairs of full-length
[uscous vittac, most median pair extending anterior]y onto crown and
posteriot]y through seutellum onto elavus.  Face ivory. excepl broad
interocular fuscous basal line. which contains white arcs.

Male pygoler os in mericana, bul with posterior lobe more strongly
produced, with internal tult of setae more divergent apically and not
exceeding pygofer margin. Other male genital characters as in
mericang, but with aedengal shaft slightly broader in lateral aspect.

Female seventh sternum with hind margin decply concave. with
short broadly convex median projection, which is darkencd apically
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within concavity; first valvifers of ovipositor with anterior portions
heavily sclerotized and extending slinglike across bases of first vai-
vulae; first valvulae not eurved dorsad at bases.

The species is known only from Arizona.
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INDEX TO SPECIES

{Synonyms are in ilalics}

azbbreviata {Osborn and Ball}, Flexamia
albida {Osborn and Ball}, Flexumia
areolata {Ball), Filexamiza

arizonensis, n. sp., Flexamia

atlaniica {Del.ong), Flexamis

bidentata DeLong, Flexamia

canyonensis, n. sp., Flexamia

clayi, n. sp., Flexamia

curvata DzLong, Flexamia

dakota, 1. sp., Flexamia

decora Beamer and Tuthill, Flexamia_ _.__ . __ . ____.___________
deeringie Beamer and Tuthill, Flexamia
flexulosa (Ball), Flexamia

Junabulus Crumb, Deltocephalus

graminea (DeLong), Flexamia

grammica {Ball), Flexamia

imputans {Osborn and Ball), Flexamia
inflata {Osborn and Ball), Flexamia
mexicana (Del.ong and Hershberger), n. comb., Bpartopyge
mirima Del.ong and Hershberger, Flexamia
miranda (Knull), . comb., Spartopyge
modica Beamer and Tuthill, Flexamia
pectinata {Osborn and Ball), Flexamia
picta {Osborn), Flexamia

prairiana DeLong, Flexamia

producta {Walker), Flexamia

pyrops {Crumbj, Flexamia,

reflexa {Oshorn and Ball), Flexamia

ritana Beamer, Flexamia

rubranura (Del.ong), Afiexia

sandersi {Osborn), Flexamis

sandersi, Young, Flexamia

serrata Beamer and Tuthil, Flexamia
slossonae (Bail}, Flexamia

stylata (Ball), Flexamia

sureula Del.ong and Sleesman, Flexamia
texana, n. sp., Flexamin

visendus Crumb, Deltocephalus

zamora Delong and Hershberger, Flexamia .. . . ... ...
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