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The double complex 
a+i b+j c 

is related to points in three-fold space in the same way that the 
plane complex 

af i  b 
is related to points in s plane, and in the form 

or in the general forms 
(a+i b) (c+j d), e v + p a + j b ,  

it may be treated as an ordinary algebraic quantity. 
Kansas City University. 

A REVIEW OF THE CERCOPlDZ OF NORTH AMER- 
ICA NORTH OF MEXICO. 

BY E. D. BALL. 

The family cercopidm, though of world-wide distribution, 
h~ comparatively few representatives within our borders, and 
those few b v e  been but imperfectly known, the literature on 
the subject being scattered and fragmentary, the generic 
references often incorrect, and the specific determinations, 
owhg to the extreme variability in color of some species, and 
the striking similarity of color between others, rendered very 
questionable. Scarcely one of t.he more common forms but 
what has been referred to under at least four different genera 
and several have more than that number of specific names. 

This paper recognizes twenty species as included within our 
fauna, of which Say described six, Fitch three, Germm one, 
Uhler four, two were introduced from Europe, and four are 
here described as new; besides these there have been twenty 
more described, which have been referred to  the first twenty 
as synonyms or varieties. 

Except for the isolated descriptions and a few lists, the first 
systematic work done on the American species was Uhler's 
article on the family in the Standard Net. Hist. (1884). 

In 1889 Provaneher, in his Hemip. du Canada, published 
the fist synopsis of the group; he divided the family into 
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three genera (omitting the Isside) which were correctly used 
except that he included L. 4-afig.uh9%9 under ApJ~ropko~a; in his 
recognition of species he was less fartunate, a8 all three of his 
species of Pl~ilcenu8 were varieties of spumarius. 

In 1892 Dr. Goding published a synopsis of the genera, 
together with a bibliographical and synonymical catalogue of 
the described species; the characterization of the family was 
simply a translation of Std's in Hemip. Africans, and the 
synopsis of the subfamilies and genera an adaptation from the 
same work. Under the subfamily Gercopin~,  he recognized five 
genera, although Stal himself, the next year after the public&- 
tion of that synopsis, united four of these genera, and later 
(Hernip. Mex.), all five; aside from that, however, the only 
excuse for inserting the fifth genus (R?~imulaz) was a MS. 
note by Dr. Fitch, placing the fabrictan species cotxima there, 
while A. & Serv., the authors of dl five genera, placed it in 
the first ( T O V Z U ~ ~ ) .  Under the A p l & v o p M m  he separated six 
genera, although of one (CLovia) he made no reference in the 
catalogue, and of another (Ptyelu8), he left only two undeter- 
mined species of Walker's, one of which was a P7~tlwnw, and 
the ather a Lepymniaa, while the genus Ptyelw, as characterized 
by him (from Stal), hax not been recognized outside of Africa. 
Fowler, in the Biologia, describes a number of new genera 

and species of Cercopida, and has worked out considerable 
synonomy, of which only the following affects our species: 
T. fcbsdatioolli8 Std=simuhns Walk, and hicinch Bay=mbra 
Linn. The &st appears to be correct; the second is not, as 
C8n be r e d l y  seen by comparing l&ifltncta with his *retr, 
when it will be seen that it equals sirnulung and not mbra, and, 
being the &st described, takes precedence. He also described a 
number of new species of Ciastoptem without recognizing 
mmthomphala, poteus or deticatu, specimens of all of which have 
been examined from Orizaba and other Mexican points, includ- . 

ing several varieties, so that no doubt most of his species will 
fall as synonyms. 

In 1896 the author published a revision of the Chtoptem, 
which, with the present paper, compIstes the family. While 
working on that paper P. linmtus and bilinmtw were recognized 
as distinct and atkntion was called to the ,generic difference, 
the venation of each species being &wed on the generic 
plate. 
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In 1897 Baker, in Notes on the genus P/&ilcenw, reco,phed 
the four species, separahd the bibliography of lineatus and 
bUingatw and tried to restrict the latter to the west, while he 
described the eastern representatives as a distinct species 
amerioanus; an examination of a type and other ewtern 
meterial shows no grounds, however, for the separation. 

During the prosecution of this work I have been placed 
under special obligationa to Mr. Otto Heidemm for the loan 
of a large series of both eastern and western forms, among 
them the largest collection of eastern Clustopvptera and of west- 
e m  ApF&mplwm that I have seen; to Professor Bruner for the 
loan of Nebraska, California, and Mexican materid, and to 
Professors Piper, Gillette, Lintner, Fernald, Morse, C. M. 
Weed and H. E. Weed, for examination of material from their 
respective localities; to Professor Uhler for helpful sugges- 
tions, and especially to Professor Osborn, under whose super- 
vision the work was originally planned, for the use of his o m ,  
the Iowa Agricultural college and V. D. collections, all of 
them extensive, and (later) the Ohio material; and to Pro- 
fessor Summers for the continuation of the same favors. 

Besides the above, my own collection has furnished me with 
large series from Iowa, the Pacific coast, the West Indies and 
Mexico. 

FAMILY CEROOPIDE A. & S. 

Body  tout, compact; general form oval or elongate; head in nearly 
=me plane aa the body; vertex nearly flat, anterior margin rounding or 
angulata; ocelli, two, placed near the posterior margin; front convex, more 
er less inflated, transversely ribbed, nearly flat dorsally where I t  forms a 
subquadrate ineertion in the anhrior field of the vertex, from which it 
separated by a distinct suture (this portion of the front ia considered an 
part of the vertex and referred to herafter as the tylus); antennE short, 
p l e d  In front of and between tha eyes under the margin of the vertex, 
the two basal joints bead-like, the remainder setaceoua, pronoturn large, 
anterior margin straight or angularly rounded, posterior margin abort, 
often deeply emarginate; elgtra longer than the abdomen, coriacbceous, 
irregularly reticulated or with two long discoid celle and five or mom 
apical cella; wing8 with a broad margin beyond the intramarginal vein; 
posterior cox= and femora ~ h o r t  and stout, posterior tibiae scarcely longer 
than the others, round at the baae, spat,ulate at the apex, armed on the 
outer margin with %wo stout spurs, the second twice the length of the f i r S  
tibize and two basal joints of the tarai terminated with crescent-shaped 
rows of spines. 

The members of this family are readily recognized by the 
two spurs on the cyIindrica1 hind tibiz. Some ~u lgor ids  
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have similar spurs, but the tibia are in that case anguIate and 
the antenna are below instead of between the eyes. All of 
the N. A. representatives fall in the first two subfamilies .of 
Stal, which may be separated as follows: 

SYNOPSIS OF THE SUBFAMILIES 

A. Anterior margin of the pronoturn straight; head narrower than 
pronotum; mel'li placed close together; eyea small, rounded; 
elytra broad, irregularly rounded at apex. C m p i m  StAl. 

AA. Anmior margin of pmnotum angulate or rounded; ocelli farther 
apart, eyes o'olong OF angulate; head equalling, or almost 
equaliing, the pronotum in width; elytra compreesed behind, 
rarely reticulate dphrophwina St91. 

SUBFAMILY CERCOPINIE. 

This subfamily includes large, showy forms in black, red 
and yellow and is well represeihd in t i e  tropics. The N. A. 
forms dl belong .to a single genus and only a single species 
occurs north of the Mexican border, ebnd j t  is more abundant 
fmther south. 

GENUS TOMASPIS A. & 6. 

Tomaspin A. & S. His. des Hemip. p. 561, 1843 
Triecphora A. & S. His. des. Hemip. p 581, 1813. 
Mooecphora A. S. His. des. Hernip. p. 5 6 . .  3843. 
Sphanorhina A. & S. His. des. Hemip. p 562,1843. 
Head small, much narrower then the humera1 angles of the pronotum; 

front strongly inflsted, anterior1 y produced, usually beyond the verhx to 
which it rounds back, transversely ribbed and usually medially carinate; 
rostrltm short, two jointed, acarcely reaching the middle coxse; vertex 
muoh nhortar than the pronoturn, obtueely angulate, tylu~ large, opes 
amall, nearly round; ocelli twice farther from eyes than from each other; 
pronoturn large, anterior margin ntraight, lateral margins long and 
strongly oblique, posterior margin straight or smarginate; elytra coriace- 
ous, somewhat flaring, wider than the pronotum, apex rounding equally 
from both sides, venation obscure, apically reticulate; wings with the 
intramarginal vein entire, third longitudinal vein forked. 

Cemqb &id Say. Jour. Acad. Eat. Sni. Phil. VI, 303, 1831. 
Cercqis ~i~ Harr. (MSS.) Cat. Ins. Mass. - 1833. 
Xoneephra bfascia Walk. Liat Horn. B. M. p. 679,1851. 
Mdneqhi-a canpsta Walk. List Horn. B. M. p. 680, 1851. 
Momphora neyleela Walk. Liat Horn. B. ?vl. p. 683,1851. 
Mo~plmloraiqnipsctaFitch. (Descrip*) 3d Rep. Ins. N . Y .  p. 71, 1856. 
Jfonecplmra inferam Walk. Liab Horn. B. M. Sup p. l i6 ,  1858. 
Sphewhina si?nzcians Walk. List Horn. B. M. Sup. p. 183, 1858. 
To'on~a.qis faa5aticollis Stal. Stett. Ent, Zeit. XXV, p. 83, 1864. 
Tomaspis mbra Fo'olvler. Bfol. Cent. Amer., p. 183 (in part). 
l'onac6spi~ 8i?nwlana Fowler. Bfol. Cent. Amer. p. 185 
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Broadly oval, with a narrow, angulate head; deep brown to black with 
the margins of the vertex, a transverse band acrma the middle of the pro- 
notum and two a c r m  the elytra, red or orange, length 8-10 mm.; width on 
ekytra 5 mm.; vertex broad, deprased two-thirda the length of the pronotum, 
obtusely angulate, disc aloping, deprea~ed either side the longihudinal 
carina; front infllrted, nearly right angled with the vertex, a single strong 
median carina; metrum short, scarcelg as long as the front; pronotum, diec 
convex, one-third wider than long, anterior margin straight, posterior 
margin roundingly emarginate; elytra convex, coriacwus, over twice 
longer than wide, much broader than pronotum, oumr margins curved, 
apex broadly rounding; venation obscure, apically reticulato. 

Color, dark-cheetnut brown to black; a narrow margin all round the 
vertex and along the median carina, the eyes and ocelli and the lateral 
margins of the pronotum red; a narrow transverm band acroas the humeral 
angles of the pronotum and two slightly wider ones parallel with this, 
dividing the elytra into three equal portions, red or orange. 

Habitat: Specimens are at hand from New York, Massachu- 
setts, Connecticut, Maryland, District of Columbia, North Cmo- 
lina West Virginia, Florida, Louisiana, Texas, Kansas, 
and Iowa within our territory, and from Cuba and Mexico from 
without. It has been reported from Pennsylvania, Askansas, 
and Georgia, and from Mexico, Jamaica, a id  several Central 
American states. It is a, very common species in collections 
from Mexico and the West Indies. In the United States it 
occurs along the Atlantic slope from New York and Massachu- 
setts south, Ghroughout the gulf states and up the Mississippi 
valley as far zw central Iowa, where it is extremely rare. 
This is a somewhat variable species in size, and extremely 

so in color markings. These forms intergrade and can only 
be roughly divided as follows: 

Fomn &in&, the typical one, ia dark brown with narrow, red bands. 
Tar. &paip%ta Fitch, is the dark form where the bandm are part1 J or 

entirely wanting. 
Var. simulana Walk., has the bands broader, and creamy yellow in 

color. 

Fowler was evidently misled in placing this species, by 
Say7s remark that B i d c t a  resembled mb-rra and em&. It is 
very likely that those were the only two species t b t  Say was 
acquainted with, or, at least, the nearest to his species of any 
that he knew; at any rate, the difference in the front, as 
shown by Fowler's figures, at once places it with ~ m t a w  and 
not with ru&.a, and verifies Shl's observation that fcssciatimllis 
was "close" to bicincta. Walker says of inferam that it 
closely resembles, and may be a local variety of n e g l a .  
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Fowler places it as a synonym of hifascia, along with 
angusta. The latkr was described from Georgia and is an 
undoubted synonym of bicincta, and if Fowler is correct in 
uniting the three forms, as it seems, then all four species fall 
as synonyms of bicincta. 

SUBFAMILY APHROPHORINZ Std. 

In this subfamily the species are smaller, more elongate, 
and, as a rule, rather somber colored. The group is we11 
represented in our territory in both geuera and species. Two 
of the species are European and probably introduced, while 
many of them are widely distributed, rand several extend 
beyond our borders ta the southward. 

SYNOPSIS OF THE GENERA. 

A. Apex of cInvue acute, corium without a terminal membrane. 
B. Anterior margin of the pronotum angulete, acelli nearer each 

other than eyea; rostrum long; exceeding the hind COX*, with 
three vieible sergmenta, the terminal one much the longest. 

Aphwplmu Germ. 
BB. Anterior margin of pronotum rounded, ocelli nearly equally dis- 

tant from eyes and eaoh other; roatrum short, not exceeding 
middla cox*; oornpoa~d of two eqaaI visible segments, 

C. Anterior margin of vertex between front and eyea sharp; 
whole upper aurface densely pubescent, almost hiding 
~culpturing and venation; submarginal refn of wing 
interruptod between second and third sectors. 

&pyronia A. & 5. 
CC. Anterior margin of vertex between front and eyes sulcate. 

D. Elytra irregularly retiouled apically. Phakmiu n. g. 
BD. Elytra with about five apical ceIls. Pl~ikcenw Sml. 

AA. Apex of cIavus broadly rounded, corium with a broad terminaI 
membrane; submarginrtl vein of wing interrupted at apex. (Small 
globose forms.) *Ctwtoptm Germ. 

GENUS APHItOPHOR A Germ. 
Vertex obtuse or rectangulate, the apex rounding, anterior margin 

betwuea the eyes and tylus sharp, ocelli placed close ta the posterior 
margin, nearly twice farther from bhe ayes than from each other; head 
with the eyes scarcely as wide as the  posterior angles of the pronotum, the 
anterior end posterior margins nearly parallel, the latter with a median 
triangular notch between the ocelli, into which fite a slight projection of 
the pronotum; front convex, inflated, transversely wrinkled except on the 
median Ifne; rostrum long, with three visible segments, the last one much 
the longeat, extending beyond the hind coxre; pronoturn l a r ~ a ,  about one- 
half longer than:the vertex, anterior margin distinctly angulate, medially 
produced into the notched vertex; a diatinct median carina extending 

*For afsgnogsls of the Olastoptera. see Ia. Acad. 8cl. Proc. Vol. 111, g, 18?. 

14 
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across both vertex and pronoturn; elgtra, coriaceoue, about twice longer 
than wlde, without an appendix, the apex rounding, both veins of corium 
forking Wore the middle, forming two long discoid cells; apical cells 
irregular, usually about Bve: wings with the third vein from the marginal 
vein forked and forming a closed spical call; entire dorsal aspect of insect 
coarsely and irregularly punctate; male vdve wanting. 

The members of this genus are ell of moderate size, varying 
from 8 to 12mm. in length, and are strikingly uniform in color 
and pattern of marking, being grayish or brownish, with two 
irregular, oblique, dark-margined light bands on the elytm, 
sometimes obscure and sometimes broken up into spots. 

The variation in color and marking is not sufficient to 
enable one to readily recognke tbe different; species and they 
are only accurately sepwated by reference t~ structural char- 
acters, the three most important being the degree of inflation 
of the front with the corresponding variation of the facial 
angle, the shape of the terminal vent.rd segment of the male 
abdomen and the shape of the male plates, the latter character 
alone enabling one to readily separate that sex of all our 
species. 

In distribution this genus seems to be limited to the north- 
ern hemisphere, and the greater number, 3 not all the species, 
occur in the temperate zone. Europe has three species, all of 
which are widely distributed, while this paper recognizes eight 
species occurring in the United States and Canada, and Fowler 
has recently described t h e e  new species from Mexico in the 
Biologis. These latter aTe all small and are apparently 
closely related to I-notah, the only one of our species that has 
been taken as far south as our southern border. 

Of the species under consideration 4-notata has the greatest 
known range, occurring from Ontario to Florida, and west ta 
North Dakota and Iowa. Next to it cornea pemtututa, which 
has been found from Vancouver's island south ta central 
California and emtward to Colorado. Of the others, pamllela 
is the only one that has as yet been recorded from widely 
separated localities, and it is very probable that some of i* 
western records were based on other species. 

SYNOPSIS OF THE SPECIES, 

A. EIytra Tery broad, angulate behind, the outer margin strongl~ 
curved and with two more or less distinct hysline areas; general 
color lightgray or brown; head and pmnotum nearly flat, front 
but  slightly inflated, acutely angulats with vertex. 
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B. Hyaline arew ahtinat, outer discoid ml l  ite own width from 
margin. 4mtaks Bay. 

BB. IEg dine areas indistinct, outer discoid cell not more than hslf its 
width from costal margin. angulata n. ap. 

Ad.  EIytra elongab, rounding behind, the outer margin broadly curved, 
without trace of hyaline coatal areas; usually with front inflated 
and the pronotum elevated. 

B. Front inffated and produced, meeting the verhx in nearly a 
right angle; elytra strongly convex, species large, dark. 

C. Front r n~~ch  produced, extending distinctly beyond the tyluo, 
to which i t  rounds b k ;  ovipositor long. parallels Say. 

Cc. Front not extending beyond the vertex, pygofera and ovi- 
witor short, Che latter marcely maerted. 

Dm Front meeting the vertex at a right angle; plates attin- 
gent, finger-like. permuMa Uhl. 

DD. Front meeting vertex at a slightly acute angle; plates 
broad and flbort, divergent. i~rmata n. sp. 

BB. Front moderately flat, meeting the vertex at an acute angle; 
apecies smaller, narrower, lighter aolored. 

G. A broad, white median #tripe on vertex and pronotum; face 
and verhx making an angle of &bout 50 degrees; pggofem 
long, narrow, ovipositor exserted; plates ahort, consisting 
of two rounding lobee saratoge~&i Fh. 

C c  At m ~ e t  o narrow, light stripe on vertex, not e.xtP.nding on to 
pronotum, face and vertex making an angle greater than 50 
degrees; pygofers short, ovipositor scarcely longer; plates 
acute, divargent. 

D. Pronoturn and elytm strongly maculate, plate! divergent 
from base, auddenly narrowed before the apex. 

annutcda n. ap. 
DD. Proaotum aad elytra nea~ly uatcolomua; plates attingent 

at base, divergent before the apex, regularly narrow- 
ing rvigrsmtii Fh. 

APHROPHORA QUADRINOTATA Sw. 
A, qtdrimItlIca Say. Jour. Aosd. Nat. ScL PhfL VXI, p. 304,1831. 

Dark grayish-brawn, with two large hyaline mesa on the 
costal margin of each elytron; closely resembling the 
European A. a1n.d in color and marking, but much smaller and 
with a longer vertex; length 74mm., "width 3-3.5mm. 

Vertex nearly f l t~t ,  one-halt longer on middle than at eye, anterior 
margin munding, the edge sharp, poswrior margin broadly angulam with 
a dbtinot notch, median cerina distinct; front acarcely inasted, the infla- 
tion being about half the length of the long diameter of the eye, forming 
an mute angle with the vertex; pronoturn rather flat, median csrina 
sharp; oIytra broad, the m t a l  margin flaring before the rntddle; whole 

, upper surface d f n m t  coarsely and irregularly punctak. 

=WLdth is aIway0 given acrotla the wldest part of the ebtrs abea folded. 



Color: Vertex, grayish-brown, anterior margin of tylue black-lined, 
rest of margin light, except againat the dark eyes; ocelli red; median 
carina light; pronoturn grayish, the carina and a spot on eieher side before 
the middle pale; eIytra with the claval areas pale, grayish, corium darker, 
an oblique hyaline band before the middle, extending from the costal 
margin to the inner sector, aharply margined behind, fading out in front, 
behind the middle is an elongate hyaliue spot; between those spota i n  an 
irregular, dark-brown area, and in well merked specimens another 
appears in front of the band and a third behind the spot. 

Genitalia: Female pygofers about one-third longer than wide, slightly 
exceeded by the ovipositor; t w o  last segmenk of the male abdomen 
elongab narrowed; plates gmsll, twice loeEer than wide, separated at the 
b a ~ e  by their own width, their inner margins praIlel, outer rounding. 

This is the most abundant of the eastern species and is 
readily recognized by its small size and white markings. A 
series of several hundred examples show little variation in 
size or color. 

Habitat: Examples have been examined from Ontario, 
New Ysrk, New Hampshire, District of Columbia, Maryland, 
West Virginia, Georgia, Florida, Iowa and Nebraska, and it 
has been reported from Ontario, Maine, Massachusetts, Ohio, 
Illinois, and North Dakota. 

APHROPHORA ANGULATA Kt. Sp. 

A. angulatts Uhl. Mss. 

Pale, nearly uniform grayish-brown, two obscure hyaline 
spots along the costa; larger and more obscurely marked than 
d-notata; length IOrnm., width 4mm. 

Vertex ht, ecarcely Ion~er on middle t h ~ n  next to aya, anterior mmgin 
aharp a8 far as the tylua, which is slightly produced upon the front; 
median carina weak on the tylus, becoming strong on the posterior margin 
01 the vertex; front weakly inflated, forming an acute angle with the 
vertex as i n  4-notuta; pronoturn, anterior third depressed, finely punctste, 
with a strong median carina? behind this, elevated and mrsely pitted, 
with the carina weak; elytra very broad in the center, roundingly angulate 
behind; the coetebl area attaining the center of the cerium at the angle of 
the first sector. 

Color: Graybh-brown; vertex and anterior third of pronoturn brown, 
with the fine punctures black, median carina light, rest of pronoturn lighf 
with dark pit tin^; scutellum light-gray; alytra, ground color light, 
coarsely pitted with brown, becoming darker on the middle of the coata, 
either side of which there is a large subhydine wea,  nervures rnmtly 
dark marglned and distinct. 

Genitalia: Female pygofers scarcely half bnger than wide, moderlatelY 
exceeded by the short ovipositor, 
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Described from a single female; labeled <' Cal., j ' received 
from Professor Brmer. 0 ther examples have been examined, 
one of which bore Uhler's MSS. name as above. This species 
is similar in structure and color to 4-notata, bu$ readily 
separated by its shorbr vertex, larger size and more uniform 
coloring. 

APHROPHOItA PARXLLELA S;~Y. 

Cerwpis paraEleb Say. Narr. Long" Expid. 11, 304,1824. 
Plyelm crihtw Walk. Romop. B. M. 712, 20 (flde Fitch). 

Dusky reddish-brown, with two narrow, oblique, light 
bands on the elytra; body broad and deep, vertex long and the 
front much inflakd; length 9-IOmm., width 4-4.25mm. 

Vertex, flat or slightly transversely depressed behind the tylua, fully 
one-halt longer on middle than at eye, anterior margin thick, nearly 
straight to the tylus, tylua produced and rounded in front, Its length 
equaling two-thirds of its width; front strongly Indated and produced, 
extending alightly beyond the vertex, its greateat inflation being nearly 
one-half greawr than the long diameter of the eye; pronotum depressed on 
She anterior half, suddenly elevated and rounded on the poeterior portion, 
the lateral margins long and aharply carfnate, exaeedlng in length the dla- 
tanoo bctween the ocelli; elgtra broad and tmuva,  narrowing behind; 
costal area very broad, but not reaching the center of the coriurn. 

Color: Tawny, punotured with dark-brown; vertex, reddish-brown, 
finely punctured, the anterior margin shining black, interrupted on margin 
of tylus, median oarina broadly white behind tglua; pronotum light-gray, 
heavily punctured with light tawny-brown; elytra grayish, heavily o v e r  
'caat with tawny, an interrupted light band running from the apex of 
sctutellum to the aenter of coata and another eterting in e spot on the inner 
margin st the apex of the clavus and running forward to meet the other on 
the coata, theas bands are often reduced to white bars on the nervuree, and 
are usually margined with darker. 

Genitalia: Female pygofem, long and narrow, exceeded a full milli- 
meter by the ovipositor; ultimate ventral segment of male short, ita length 
about equaling ita baaal breadth, narrowing apicdly, the mwrgine curving 
up and the Mere1 angles pfaauced in the forms of style like appendages as 
long aa the plates; plates nearIy square, the posterior angles munded. 

Habitat: Specimens are at hand from Ontario, New York, 
Pennsylvania, Vermont, ' Massachusetts, Maryland, West 
Virginia, Michigan, and it has been reported from Nova 
Smtirt, Onbrio, Michigan, Illinois, Missouri, and Arkansas. 
The last two references probably refer to some other species, 
leaving it with a, known distribution from Canada south to 
New Jersey, and west to Michigan and Illinois. 
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- APHROPHORA XRRORATA 11. SP. 

Dark rusty-brown, flecked with lighter, very closely 
resembling permnutah; longer and narrower than pamUeh, with 
a much shorter vertex and a less swollen front; length 
11-12mm., width 3.5-4mm. 

Vertex ahort, transversely depre~ed,  only slightly longer on middle 
than at eye, anterior margin thin, tylus broad and short, nearlg twice 
wider than long, median csrina obsaure, fmnt moderately inflated, outline 
a regular curve from clypeus to vertex, angle with verbex acute, inflation 
of front less than the long dilrmetar of the eye; pmnotum t1-anaversely 
depreseed before the middIe, pmterior disc elevated, carina weak except 
across the depreseions, lateral margins short, their length legs than the 
distance &tween the ocelli; elytra, long and narrow, much exceeding tha 
abdomen, but little windened at center of costa: co~td margioa mrcelg 
redexed; mstal area narrow, no more than one-half wider at the angle of 
the first sector than at the discoid c e l h  

Color: Vertex, dark rusty-brown, median carina anda spot either side the 
tylus, light; anterior half of the pronoturn light, with few dark punctureg 
except along the carina, posterior half densely ~unctumd darker; elytra 
tawny, interrupted by numerous small circlee of white, often inolming a, 

single dark puncture, theae somewhat irregularly arranged, but usually 
showing three light areae, eeparated by two darker ones along the cost& 
an oblique light band from the center of scutellum to the center of the 
aoriurn; a light spot before the apex of the clams and another behind. 

Genitalia: Female pggofem short and convex, exceeded by the &art 
ovipositor by a distance of lam than one-half their width; ultimate ventral 
segment of male abdomen longer than wide, narrowing behind, convex, 
shining; plat- broad, parellel margined, inner posterior angles excavated, 
leaving a rounded notch nearly half their depth, outer posterior angles 
produced, acutely pointed. 

Described from several examples received from Professor 
Bruner, taken in Sioux county, Nebraska (War-Bonnet 
Cafion), and others taken in Rist Canon (Ft. Collins), Colo. 
This species resembles parallels quite closely in color and 

marking, and was probably the one referred to by Say as 
occurring in Missouri and Arkansas. It is quite distinct 
structurally and may bc rcmdily separated by the short vertex, 
longer elytra and the striking differences in front and 
genitalia. 

APHROPHORA PERMUTATA Uhl. 
A. prntutatu Uhl. Liat Hemip. Colo. and N. Mex., p. 472, 1872 (Mss.). 
A. pwnadata Uhl. Lfmt Hemip. West Mi@. Riv., p 345, 1876 (Descrip.), 
A. pemtutata Uhl. SBnd. NaL Hist., p. 213, 1884 (Distribution). 

Varying from dark rusty-brown to brownish-yellow, with 
two oblique dark-margined, light bands on the elytra; resem- 
bling. iwomta, but with a more inflated front, and longer, nar- 
row& male plates; length 9-12mm., width 3.5mm. 
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Vertex, sloping o r  transversely depressed, about onefourth longer on 
middle than a t  eye, anterior margin moderately thick, nearly atraight ta 
the tjlua; tylus moderately produced snd rounded, fully twice wider than 
long; front moderately inflated, the inflation equaling the long diameter of 
the eye, produced anteriorly, forming a right angle wi th  the Pertex; pro- 
notum somewhat deprsssed before the middle, disc elevated, the lateral 
margins about equaling fa length the distance between the ocelli; elytra 
long and narrow, exceeding the abdomen; costal area lesa than one-half 
wider a t  the angle of sector than oppmite the discoid cella. 

Color: Vertex tawny, punctured with darker, carina light; pronoturn 
grayish, coarsely putiutatu w i t h  tawny or rusty-brown; elytra tawny or 
greyieh-brown, ooarsely punctate with darker; an oblique, light band from 
the acute~lum to the mnt~er of the corium, another from before the apex of 
clayus, running transvemely On to the oorium, then obliquely back to the 
costa, both h n d a  broadly dark margined, the anterior one emphasized on 
the costa. 

Genitalla: Female pygofers and ovipositor ehort and compact, thickly 
set with coame hairs; ultimate ventral segment of male abdomen longer 
than its b a d  width, narrowing apically; plates in the form of long, taper 
ing, finger-like proaessea, attingent until just before the black tip, where 
they narrow  lightly and diverge. 

Habitat: Specimens are at hand from Vancouver's island, 
Washington, Oregon, California, Idaho, Montana, and Colo- 
sda, and UhIer reports it from Uhh. 

A P H R O P H O U  SARATOGENSIS Fitch. 
Lepyraraia surnlowmk FItch. Cat. Horn. N. Y., p. 53, 1851. 
PtyeUg M u 8  Walk. List Horn. B. M., p. 113,1851. 
PtyeIus gelidw Walk. Born. B. M., p. '114, 1851. 

Fulvous or grayish-brown, a broad, median light stripe 
across head and pronotum, and oblique, light. bands on the 
elytra; smaller than either plarcallelcs or permutata, and with a 
less inflated front; length 3.5-lOmm., width 3-3.5mm. 

Vertex, nearly flat, anterior margin thin, confluent with that of the tylus, 
which is abo capinate anteriorly, making the entire anterior margin of the 
head thin and rounding, parallel with the posterior margin; front small, 
outline a regular curve, inflation less than the  long diameter of the eje;  
pronotum only slightly convex, transverse depression before the middle 
very slight, carina weak, except &cross the depression; elytra moderately 
long and narrow, slightly exceeding the ovipositor in the female, costal 
margin saaroeiy reRe~ed. 

Color: Vertex, fuhous with a broad, median light stripe; pronoturn 
fulvous in front, grayish behind the middle, a broad, median light stripe, 
oreamy yellow i n  front, broader, paler and including a few dark 
punctums behind the middle; elytra fulvous OF grayiah-brown, with the 
oblique, light bands broad and indistinct, rarely margined with darker. 

Genitalia: Female pygotera half longer than their banal width, 
exceeded a b u t  one millimeter by the ovipositor, which is acarcel~ 
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exceeded by the elytra; ultimate ventm1 segment of the male abdomen 
very ghort, nearly four times wider than long, convex, tho posterior angles 
prduced, style like; plat- subquadrate, rounded behind. 

Habitat: Specimens are at  haad from Ontario, New York, 
New Hampshire, District of Columbia, Maryland, and West 
Virginia, and it has been reporbd from Ontario, and Walker's 
species were from Nova Scotia and Florida. 

Readily separated from paralMa by its shorter vertex and 
smaller front, as well as its smaller size and lighter color; 
from slglaore~i, which it more closely resembles, by the light 
stripe and the m d e  genitalia. 

APHROPHORA ANNULATA n. sp. 

Light ochraceous-brown, irregularly maculated with chest- 
nut, lighter colored and more heavily marked than samtogenais, 
with a shorter female ovipositor and narrower, divergent male 
plates; length 1Q-llmm., widt.h 3.54mrd. 

Vertex, Rat, sloping, strongly angularly emarginate behind, roundingly 
aagulate in fmn6, Bcarcely longer in the middle than against. eyes, anterior 
rnergIn very thin either side tylus, tylus very broad and short; front 
moderately inflated, about equaling long diameter of epe, slightly 8UWF 
iorly produced, forming very nearly a right angle with the vertex; pro- 
notum strongly depreaeed on the anterior hslf, then suddenly elevated and 
rounded on the disc, the lateral msrgins short, sharp and oblique, marcely 
atl long as the dhtance between the oeelli, elytra moderateIj long, eome- 
whet inflated, the wstal margin reflexed anteriorly. 

Color: Vertex, ochraceous, with a faint, median l i ~ h t  line, bordered 
by two broad chestnut ones; pronoturn pale, ochraceoue, a cheetnut stripe 
arising juat before the middle an either side the carina and ruantng back- 
ward, and then obliquely outward and broadening. to the c h v d  
margin; disc of scutellum chestnut, the rnargintl pale, elytra pale, mhm- 
ceous, sn area at  the base, an oblique band from the acutellum, broadening 
to juet before the middle of the coats, another before bhe apex of the cIavu8 
and the nerve at. the h e  of the apicak oells, deep ohestnut. 

Genitalia: Female pygofera convex, scarcely longer than wide, ovi- 
positor short and stout; ultimate ventral segment of the male abdomen 
nearly twice wider than long, subcylindrical; plataa brmd at the base, the 
outer margins flaring, inner margin cut off obliquely nearly to the base, 
slightly ainuab, leaving two widely divergent, black-tipped points. 

Described from sixteen exlsmples labeled "Wasatch, Utah, 
6-27-91," received through the kindness of Mr. Otto Heide- 
mann. Easily separated from pmuta ta ,  which occurs in the 
same region, by the lighter color and heavier marking, as well 
as by the very distinct genitalia. 



APHROPHORA SIGNORETXl Fitch. 
A. aignoretiy Fiitch. Third Report Ing. N. Y., p. 70, 1856. 

Tawny-brown, varying to pde ochrueous, line on vertex 
and pronotum and marking of elytra almost obsolete; slightly 
smaller than saratogen&, with s shorter, blunter vertex and 
stronger front; length 8.5-IOmm., width 3.5mm. 

Vertex, sloping or depreesed, very obtueelg angulate, anterior and 
posterior margin8 plbrdlel, anterior margin aharp to the tylus, tglus dis- 
tinct, slightly elevated; front moderately inflated, about equaling the long 
dinmeter of the eye, not produced anteriorly, forming an acute angle with 
the vertex; pronotum rather strongly depressed before the middle, but 
only alightlp elevated behind, leaving it rather- flat, side margins diatinctlg 
shorter than the ditrtaace between the ocelli; elytra mode rat el^ long, the 
mstal margin reflered anteriorly. 

Color: Vertex, tawny, darkest on *he tylus, carin& obscurely marked; 
pronoturn tawny-brown, scarce13 a trace of gray on %ha elevated disc, 
anterior depressed portion lighmr, ~cutellum lighter on the diac; elytra 
varying from tawny to ochraceous, light bands, not very prominent, the 
anterior one arising well back of the sautellum and not attaining the eoeta, 
the posterior one arising near the  apex of d a m e  and running nearly trans- 
versely to the cmta. 

Genitalia: Female pygofeerrr convex, moderately long, exceeded by the 
ovipositor, which does not reach the tipa of the elytra; ultimate ventral 
segment of the male amomen nearly twice longer than penultimate, one- 

, half longer than its basal width, narrowing apically, disc aonvex; plates 
stone, forcaplike, blmk-tipped, their outer margins rounding, the  inner 
ones obliquely divergent. 

Habitat: Specimens are i f  band from New York and 
Ontario, C~nada, 

This species has been confused with scamtogensis to such an 
extent that it is impossible to separate the references; it may 
be readily distinguishad, however, by the forcep-like male 
plates, whiIe in suralogm& they me nearly quadrate discs. 

GENUS LEPYRONIA A. & 8. 
Vertex, together with the eyea, aa wide an the pronotum, angularly 

rounding anteriorly, the margin sharp, disc nearly flat, without wins, 
tylas large, psrallel msrgined; ocelli about midway between tylus and 
pronotum, newly as far from each other aa from eyea; front broad, moder 
ately inflated, coareely ribbed, except along a median band; rogtrum, ~ W Q -  

jointed, reaching the middle cox=; pronotum about three  time^ as wide aa 
fts length on middle, anterior margin slightly roundiug, lateral margins 
nearly parallel, sharply carinate, nhorter than the long diameter of the 
eye, posterior margin deeply, roundingly emarginata, diaa but slfghtly 
convex; elytra coriaceoun, broad and rsther short, outer margin broadly 
and regulwly rounding the acutely angulate apex; venation of the 



normal pattern, often alightly irregular, obscured by the coriaceous struc- 
ture and the deaee pubesuence; wings, with the third sector from the 
marginal one, forked, the intramarginal vein interrupted between the 
third and fourth sectore; legs short and stout, hind tibia armed with two 
stout spur0 and a large crescent of spines; whole doraal eurface covered 
with a dense prostrate pubescence. 

Our represenhtives of this genus are all grayish or brown- 
ish-cinereous, with traces of oblique fuscous-markings on the 
elytra; in size they range all the way from that of a, Clastoptera 
up $0 the largest Aplwophma, bud; axe always easily recognized 
by their globose forms and hairy covering. 

SPNOPSSS OF THE SPECIES. 

A. Margins ot the vertex regularly rounding to the obtuse tip; elytra 
slightly angularly inflated, nearly twiae huger than their com- 
bined width (folded), grayish, testaceous, w?vh a distinct V on 
each ely tron. ~mtquh~s Say. 

AA. Margina of vertex straight or concave, the tip slightly produced; 
elytra inflated, no mo* than one-half longer than their combined 
width (folded). 

B. Small, testacmuu, rather narrow; the vertex b d  and short; 
shortar, or only equaling the pronotum in length; apex of 
elptra broadly subhyaline. csnyeaEifma Uhl. 

B B  Large, nearly uniform graybh: geneml form globose; vertex 
longer than pronotum. @bbosa n. sp. 

LEPYRQN I A  QUADRANGULARIS Say. 
Ce?wpis quudramgula& Say. Jour. Acad. Nat. Scf. Phil., VI, p. 305, 

1825. 

Grayish or tawny-brown, with a fuscous spot at the base, 
another at the apex, and a V on the center of each elytron; 
margins of vertex convex; elytra only slightly inflated; 
length 9 7-8.5mm., 8 6.5-8mm., width 3mm. 

Vertex, flat or depressed, length and width about equal, slightly longer 
than the pronotum, margins rounding to the blunt apex; tylus large, 
parallel margined, nearly onehalf the length of the vertex; pronotum ilat, 
twice wider than long, slightly rounding in front, with a transverse row of 
impressions behind the margin, lateral margins nearly parallel, longer 
than the short diameter of the eye; elytra about twice longer than wide, 
outer margin rounding, the apax angulaw. 

Color: Vertex and pronotum uniform testaceous, brown; elytnr grayish 
or tawny-brown, a patch at the base, another at  the apex, an oblique band 
from the tip of the scutellum to a point beyond the middle of the costa, 
another from the point of the clavus, meeting this on the costa and form- 
ing a V on each elytmn, brownish fuacous. 

Genitalia: Ultimate ventral segment in the female consi~ting of a nar- 
row plate in each corner, pygolers and ovipositor short, elevated m that 



the tip touches the elytra; male plates two and one-half time* longer than 
wide, inner margins straight, outer narrowing slightly to just before the 
tip, where they are cut off obliquely, together forming a V-ahaped trough, 
inclined dightly upwards. 

Habibt: Specimens are at hand from Ontario, New Hamp- 
shire, New York, Pennsylvania, Connecticut, District of 
Columbia, Maryland, West Virginia, Georgia, Florida, Missis- 
sippi, Ohio, Iowa, South Dakota, Nebraska, Colorado and 
Texas. 

LEPYRONIA ANGDLIFERA URler. 
L q y r o n h  unpdijm Uhler. List Remip. West Miss. Riv., p. 348, 1876. 

Deep testaceous, with grayish-golden pubescence, the tips 
of the elytra broadly grayish, subhyaline; margin of vertex 
nearly straight, the t i p  produced; length 0 6mm., t 5mm. ; 
width 2.5mm. 

Vertex aloping, disc convex, broader than long, about equaling the 
pmnotum, margina slightly carinate, straight or sinuate, the apex pro- 
duced, tglua narrow, parallel margined, one-half the length of the vertex; 
face moderately inhted, forming an acute angle with the vertex; pronoturn 
more than twice wider than long, the anterior margin gently curving, 
baak of which there ie a sari= of' depceseiona; lateml margins distinctly 
oblique; elytra ooriaceoua, dimtinctly angulate along the c l a d  suture, the 
dim of the wrium inflated, outer margin broadly rounding, apex round- 
ingly angubte; width of apex of hind tibia one-third ita length. 

Color:. Testace~us, elytra beyond clavus grayish sub-hyaline, the 
nervurm darker, another light band a c r w  the middle, this latter often 
reduced to two spota on the centers of the cmtal margins; whole upper sur- 
face @lightly gray i i ,  irridescent from the pubescence. 

Genitalia: In the female, similar to L-angulad, the ovipositor longer, 
exaerted; male plates broad and convex at base, rapidly nrarrowing one- 
third their width, then nearly parallel margined to the rounding apex, 
about twice longer than their middle width, convex, inn- margins 
attingent. 

Habitat: Specimens are at hand from Jacksonville, Cres- 
cent City, Indian reservation, and Duval county, Florida, and 
Uhler reports iC horn Maryland and New Jersey. 

The smaller size, narrower form and sloping, pointed 
vertex, as well am the subhyaline apex of the elytra, readily 
distinguish this species. 

LEPYROKIA GIBBOSA n. sp .  
Large; light-grayish brown, broader and more inflated than 

4-angularis or even the European coboptmuta; vertex long, 
sloping, the margins concave; length P &lOmm., s 6-7mm. ; 
width 9 4-5m., 6 3.5-4rnm. 
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Vertex sloping, diso convex, longer than the pronotum, nearly aa long 
as the width between the eyes, margins strongly ooncave i n  the male, 
sligbtlg 80 in the  female; tylue broad and distinct, the anterior margin 
elevated; front broadly inflated, the inflation being greater than the long 
diameter of the eye; pronotum o d y  slightly rounded i n  front, behind 
which there is a transverse row of imprewed spota, the lateral margina 
slightly oblique, as long as the eye, posterior margin ahort, deeply round- 
ingly emarginate; elytra much broader than the pronoturn, convex, sutural 
margin shorter than the greatest width, costal margin extending much 
below the level of the pronotum, broad1 J rounding, reflexed on th6 margin 
Wore the middle, behind which the diso is convex, apex bluntly round- 
ingly angulate, whole upper surface covered with a denae, prostrate, 
golden pubescence. 

Color: Grayish or fuawua-brown, with indiatinot, dafker markings on 
the elytra, aa follows: A faint band from the point of the olavua, deepen- 
ing into a spot behind the middle ot the costa, ~ometimea tmcea of a band 

.from here to the apex of the ~cutellum, forming an indistinct, fuscous V, a 
spot on the c o s t a  midway between the first and the apex. 

Genitalia: Female pggofere and ovipositor ae broad ss long, inclined 
upwards, ultimate ventral segment only appearing as s long, triangular 
piece i n  each wrner: male plates convex, nearly vertical, outer margins 
slightly narrowing, then rounding to the acute apex. 

Described from two femdes and seven males, from the fol- 
lowing localities: Little Rock, Iowa, (0. & B.), Squaw Canon, 
Sioux county; Sand Hills and Dismal River, Neb. (Bruner). 

This species has several times been mistaken for L, ~tEi& 
and is probably the one referred to as from 1Hinois under that 
species, in Goding's catalogue, as the true so?-dida has not yet 
been taken this side the Mexican boundary, or very close to it 
on the other side. T h e  much larger size, lighter color and 
long, sloping vertex will at once distinguish it from m d i d a  or 
the two preceding species. 

GENUS PBILARONIA n. g. 

Stout, heavy-set, somewh~t globose foms of moderate size, 
having the form and dense hairy covering of a La3ryrmia 
together with the sulcate vertex of a Philmua and a ramose 
venation, which is quite distinct from the type of either genus. 

Vertex nearly rechngnbr i n  front, mundingly emargfnate behind, 
distinctly longer on middle than against eye, nearly as long as the p m  
notum, anterior mergin between eye0 and tylus deep1 y aulcate, ocelli near 
the posterior margin, momewhltt nearer each other than eyes, front 
strongly inflated snd coareely ribbed, except for a narrow median zone, 
rostrum short snd stout, reaching only to the middle pair of coxe, wm- 
posed of two equal segments, baad with the eyea ecarcely aa wide a3 the 
pronoturn; pronotum rather small, scarcely elevated, the anterior margin 



broadly rounded, side margins short, oblique, aarinete, distinctly shorter 
than diataace between oeelli, claval margin Long, posterior murgin deeply, 
narrowly emarginate; elytra coriaceous, slightly more than twice longer 
than wide, convex and inflated, widest across the discoid celb, costal 
margin sinuated and strongly reflexed juat before the middle, venation 
irregular, ramone, the two veina on the corium forking to form di~coid 
cells, which are broken up pmteriorly to form an irregular network, which 
occupiee the entire apical portion of the elytra, the entire venation 
obscured by a dense covering of fine hair. 

This genus includes two rather anomalous species; from the 
ramose venation they might be placed next the Qrcopim, 
while in other characters they fall between Lepjrmia and Phila- 
nm; from Philmnus and dp7lroplto~a they may be readily 
separated by the dense prostrate pubescence and the venrttion, 
and from Lgyrmia by the sulcate vertex. The genus is 
apparently codned to this continent and probably to the 
temperate zone, within which they are quite widely dis- 
tribu ted. 
The two speciesjare still more remarkable in that they bear 

almost exactly the same relation to eaah other that the two 
species of Plkk-mus do, 8pumaTius and a@ectus each possessing 
convex elytra and the forked wing vsin, while lineatus and 
bil iwCus are elongate and nearly parallel margined, with the 
third vein of wing entire; in color the resemblance is still 
greater, bQineatus being almost a duplicate, on a larger scale, 
of lineatus, even the variation in color following the same lines; 
while djjecW, in some of its lighter shades, exhibits traces of 
the makulakion of a typical @marius, and the darker ones 
differ by scarcely a sh4-e from its darker varieties. 

SYNOPSIS OF THE SPECIES. 
A. Elytra convex, the mtal margins strongly curved, much wider than 

across eyw, front not produced anteriorly, the outline a regular 
curve; thiid longitudinal vein of wing Iorked; color, reddiah- 
brown. a @ e W  Uhl. 

AA.. Elytrlr with the costal margins nearly parallel, very little wider 
than acroaa eyes; front, anteriorly produced, rapidly rounding 
to the vertex; color, pale straw-yellow, sometimes heavily 
marked with fuscoua, costal margins lined with whit&. 

bilinealtu Say. 
PHILARONIA ABJECTA Uhl. 

Philantu ICbjechh~ Uhl. List Hemip. West hliss. Riv., p. 346, 1876. 
L e p y m i a  angdifera G. & B. Hemip. Cola, p. 71, 1895. 
Form broad and convex, rapidly narrowing behind, Lepyito?zia 

like, head narrower than pronoturn. Color reddish-brown; 
vertex and two spots on the costa lighter; length 6.5-6.5mm., 
width 2.5-3mm. - 
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Vertox sloping, naa~ ly  rectangulate hefore, the side8 rounded, sulaate, 
twice as long on middle an again~t the eye, length slightly more than half 
the width, posterior margh broadlysoundlng, the ocelli andautura between 
head and pronotum obscured by the heavy pubescence, oaelli equidi~tant 
from eyea and each other, nearer posterior margin than tylus; front moder- 
ately inflated, outline nearly atmight, m t m m  two-jointed scarcely equd- 
ing the front in length; pronoturn with the anterior third deprwsed and 
on the same plans with the vertex, a row of pie along the pmteriormsrgin 
of the depressed area, ~ i d e  margin8 v e q  ehort; elgtm cori&ceoue, convex, 
the costal margin stmngly curved, venation obscured, spicalIy broken up 
and irregularly reticulat,~; lega very mtout, apurs on hind tibia nearly twice 
as long as ita width; whole doreal surface densely pub-cent. 

Color: Reddish-brown; vertex and snbrior pert of pronoturn often tawny, 
the pubescence golden, posterior part of pronotum and diao of bhe elptra 
dark reddioh-brown, costal margin with a light epot on middle and s larger, 
obsoure one towards the apex; front varying from creamy-yellow to tawny- 
brown. 

Genitalia: Female pggofere very ehort and small, extending but little 
beyond the abdominal segmenb, strongly elevated, the ovipiter  broad 
and short, nearly touching the autum; ultimate~ventral segment of themale 
abdomen larger than penulthat&,  lightly convex, wedge-shaped; platea 
vertical, broad, wedgeehaped, the apex rounded, much larger and ehorter 
than in Wlinneatw. 

Habitat: Bpecimens me at hand from Colorado, Nebrmka, 
South Dakota, and it is probable that Uhler's reference to 
apmarius from Utah, Dakota, Sitka, and Lake Winnipeg refer 
to this species. 

PHILARONIA BILXNEATA Say. 
Aph~ophom biliwla Say. Jour. Acad. Nat. 8oi. Phil., VI, p. W, 1831. 
Philenua UnecUw Uhl. List- Hem. West Miss. EL., 1). 347, 1818 (in part). 
PhiEcenw Zinsatwr G. & B. Eemip. Colo., p:70, 18%. 
~IiILiioenw ame&a$tw Bak. Can. Ent., XXIX, V, p. LU, 1897. 

Form stout sub-cylindrical, the costal margins as seen from 
above, nearly parallel, head equaling the pronotum in width, 
vertex long,  color pale-slrrrw, cash1 margias broadly light, 
margined internally with darker; length 5.5-7mm., width 2mm. 

Vertex long, rectangulate or slightly aoute, the sidea sulcate, length on 
middle nearly two-thirds the width, over twice the length againet eye, tyl~s 
halt the length of the vertax, distinctly carinate, ocelli nearer the pus- 
terior margin and very slightly nearer each other than the eyes; front 
atrongly Inflated, anteriorly produced, outline strongly curved, the infla- 
tion equaling .the long diameter of the eye; pronotum almost flat, on msme 
plane aa the vsrter, a medimn lon~itudlnal dspreaafon the whole length, 
and two depreaaed epow on either side of the diso; elytra long, 
nearly parallel msrgined, broadly rounding behind, venation obscure on 
the disc, broken up and irregular ramme back of the middle; legs rsther 
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long and slender, spur3 on hind tibia small, scaroely longer than ite width, 
the &pica crown of spinea very large; whole dorsal surface covered with a 
coarse goldett pubescence. 

Color: Straw-gallow clouded wi th  fuacous, margin8 of sulcua both above 
and below, dark brown; vertex, pronotum and ecutellum pale straw color, 
with two longitudinal browbish fusoous stripes enclosing a narrow median 
light one; elytra strew-yellow, the coatal margin broadly white; inside this 
is a dark stripe arising against the eye and running back acroes the  lateral 
margin of the prenotum and along the elytra inaide the first a e c t m  to well 
beyond the middle; sometimes in the female, often in the male, it spread8 
out inwardly and darkens up the disc on the anterior two-thirds; front, yel- 
lowish, ribbed with darker, a light stripe arises under the eye and rum 
back to join the costal stripe; lega, ~traa-yellow. 

Genitalia; female pygofers, short, stout, strongly elevated so that the 
tlp of the exeerted ovipositsr tauchea the eutursl margin of the elytra; ulti- 
mate ventral segment of the male abdomen very large, iltmngly convex, 
shining, plates vertical, wedge-rrhaped, over twice longer than their bmal 
width, their t i p  ne~r ly  Wuching the elgtra at the euture. 

Habitat: Specimens are at hand from Idaho, Wyoming, Mon- 
tana, Colorado, Nebraska, South Dakota, Iowa, New H m p -  
shire, Ontario and Connecticut; Uhler reports it (as IXneaCzls) 
from the Yukon, Mwkemie and Red River countries, and Baker 
(as a-nu8) from Massachusetts and Connecticut. 

This is a very common species an the pldns md prairies 
and extends eastward to the Atlantic coast. An examination 
of a type of amenkanm proved it to be identical with the 
forms that have been examined from other eastern lmalities 
and cannot be separate4 from the western ones. The only 
point of separation given in the description is " the flatter face 
of linecatus," and that character cam be redily duplicated in 
western specimens. 

GENUS PRLLENUS SM. 
Vertex with the anterior mbrgin obtuse or slightly acutely angulate, 

posterior margin rounding or verl elightly nngulate, longer on middle 
than against the eye%, over half tha length of the pronotum, anterior 
margin between the eyes and tylue deeply sulcate, tylus diatlnct, anterior 
margin rounding, polished, omlli near the posterior margin, nearly ae far 
from wch Other an from eyes, front moderately inflated, coamely ribbed 
either side the median line, disc flattened, clothed with oarse hairs, m- 
trum short and stout, composed of two equal mgmenb, not extending 
beyond the s m n d  peir of ooxs; head together with the eyaa about equal- 
ing in width the poeterior pmrt of the pronotum; pMnotum weakly oonvex 
without a median cariaa, rounding sngulate in front, deeply emargfnate 
behind, the lateral mapgin much shorter than the dletance between the 
ocelli, carfnate, claval margim long and slightly emsrginstef elytra, over 
twioe longer than wide, convex or paralled margined, without an appendix; 



venation simple, both veins of the corium forking and forming two elongsh 
discoid cetls, apical cella somewhat irregular, usually about five; wings 
with the  third vein from the marginal vein either forked (qumariua) or 
entire (lineatus); legs short and stout, apurs and spines strong; whole dorm1 
surface of insect thickly, finely punctured and clothed with a ~hort  pros- 
trate pubescence. 

The members of this genus me all rather small compact 
forms from 4.5 ta 6mm. in length and about half that in width, 
they are apparently conbed to the North Temperate zone; seven 
species ham been recognized in Europe, t ~ o  of which range 
clear across that continent and along the eastern section of 
this one, being the only representative of the genus in this 
counky. They are quite different in form and appearance, and 
are readily separated by reference to a few structural char- 
acters, although the variation in color of one species is almost 
without limit and includes in its variations one that simulates 
the constant color markings of the other species. 

SYNOPSIS OF THE SPECIES. 

A Vertex twice wider than long, tylus broad, occupying more than 
half the length of the vertex, elytra with the costal margin con- 
vex, much broader than arms eyea; third vein of wing forked, 
forming a cloaed apical cell. spebmuriw Linn. 

AA. Length of vertex equaling two thirde of ite width, tylus narrow, 
occupying hal f  the length of the vertex; elytra-with the costal 
margin nearly parallel, scarcely wider than a c m  eyes; third 
vein of wing not forked. liaeatzls Ltnn. 

Ca'cadu spunauk Linn. Pam. Suec., 240, 881,1761. 
Ptyelw ulIra'ctya Prov, Nat. Can. IV, 351, Eemip. 3u Can.! 258. 
Philcelaus fimlus PMv. Hemip. du Can., 258. 

Broad and short, the elytra strongly convex, flaring on the 
margin; head broad and short, sloping; color very variable; 
length 5.5-6.5rnm., width 2-2.5mm. 

Vertex short, sloping, twice wider than long, a little over one-half the 
length of the pronotum, anterior margin obtusely angulate, tylus broader 
than long, longer than the  ve rkx  behind it, ocelli placed eloae to tha 
postarior margin, equidistant from each other and eyes; front broad, with 
seven or eight corarae ribs, outline only slightly curved, formhg an acute 
angle with the vertex, the  apex blunt: rostrum reaching on to the middle 
cox*, aa long ae the front; pronotum roundingly angled in front, deeply 
pitted back of tho margin; eiytrs broad, metal margin strongly convex, 
reflexed before the middle: venation simple, the outer vein forking just 
beyond the middle and forming an elongate discoid cell, fully five times a9 

long as wide, angular at the fork; wings, with the third vein from the 
marginal one, forking before the apex. 
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Color: So variable that it can only be indicated under the varieties. 
Genitalia: Female pygofers, broader than long, the ovipositor only 

eligbtty exasi-ted; male plates broad at the baae, gradually narrowing to 
the middle, b e g  ond which they appear a9 tapering, finger-like processes. 

Rabiht: Europe, the. New England states, Nova Scotia, 
and Ontario. Uhler records it from Utah, Dakota, Sitke, and 
Lake Winnipeg, but it seems probable that those references 
were to one or more of the other species, as it has not been 
found by anyone else in any of these localities, while both 
hilineatus and abjectus have. 

In color this species is very variable; in Europe about 
fifteen varieties are recognized, ranging from pale, creamy- 
white, through variously spotted and lined forms, to a shining, 
jet black vrtriety. These have not all been recognized in this 
country as yet, but &s both %he extreme, and several of the 
intermediate forms have, it has been thought best to give all 
the more strongly marked varieties indicating which ones are 
known to occur. 

These variaties all intergradeOand no hard and fast lines 
can be drawn in regard to them, but nearly all the examples 
will fall readily in to one or another of the following ones, the 
greater number probably belonging to the first. 

Var. u s t d u t ~ ~  Fall. Grayish-brown or tawny, the vertex ltnd anterior 
haLf of the pronoturn light, a large, light spot beforo the middle of the 
costal margin, and another, slightly smaller, behind. 

Var. fasciatpls Fabr. Vertex and anterior half of the pronotum golden- 
yellow, the rest of pmnotum and elytra dark-brown or black, with an 
oblique band dram ~ c ~ t e l ~ u m ,  broadening to just before the middle of costa, 
and o, spot behind the middle, sometimee extending to s spot at apex of 
clavus, white. 

Var. ma~ginellw Pab. Black; vertex and anterior half of the pronotum 
and a stripe on the coatal margin of the elytm, yellowish-white. 

VBF. '.cephalus Linn. Dark-brown or black, vertex and anterior half 
of the pronotum yellow. 

Yar. tuhalis LInn. Black a brmd, light stripe on costa. 
Var. leuqkfhalrnwr Lion. Entirely dark-brown or black. 
Var. livaeatw Fab. Yellowish-white; a median black atripe arising, 

sometimes on the; point of the vertex, sometime8 on the pronotum, and 
extending to the apex of clsvus, often enclosing a narrow, light line; a 
dark stripe on the corium, parallel with the Bret. 

Var. pallidus Sch. Pale yellowish-white. 

Whatever its coIor, it may be readily separated from 
tineatus by the broader, convex form, and the short, obtuse 
vertex. 



PHILIENUS LINEATUS Linn. 
Gcada lineah Linn. Faun. Guec., 241, 888,1761. 
Plyelua baciuitta Walk. List Homop. B. M., 718, 1851. 
Pale creamy-yellow with a light stripe along the costa inside 

of which may be a dark stripe. Smdler and narrower than 
spumarius, with the elytra newly parallel margined, the head 
long and angular; length 4.5-6.5mm., width I. b2mm. 

Vertex, flat, nearly righlt+sngled before, the sides rounding, length equal 
to twwthirils of the width, almost as long as the pronotum, s faint median 
carina; tylus narrow, longer than width a t  base, about equal to the reat of 
the vertex; ocelli equidistant from tylirs and pronotum and also from eyea 
and each other; front broad, strongly ribbed, making an acute angle 
with the vertex; rostrum ~ h o r t  and atout scsrcely reaching the middle 
w x z ,  shorter than the front; pronoturn amall, flat, broadly rounded in 
front, usually three or four longitudinal depressions on the anterior portion 
of the disc; elytra nearly parallel margined, the costal margin curved 
inward on the middle, venation simple, normal, !he outer sector of coriurn 
forking near the middle of the posterior half of the elytra, forming ambroad 
diacoid cell scarcely three times longer than wide, rounding at the fork; 
wings wi th  the third vein from the costal vein entire. 

Color: Above, pale crearng-yelTow with a short prostrate, golden pube- 
scence covering the entire surface, coatal area of the elytra pale creamy- 
white becoming yellowish posteriorly, a dark stripe runs back from either 
eye crossing the pronotum below the carieate lateral margins, then on to 
the elytra where they follow the ontar sector, fading out posteriorly, adark 
spot on the suture  just beyond the apex af clavue, sometimes continued as a 
dark margin around the apex of elytra. In some males the dark stripe 
spreads out inwnrdly and covem nearly the whole of the  elytra inside the 
white margins. Front and below darker with a pale longitudinal stripe on 
either side just below the eyes. 

Genit.alia: Female pygefera no longer than their basal width, narrow- 
ing apically, exceeded by the long ovipositer, more than half their length; 
male plates broad at the base curving upward at nearly rlght angles to the 
abdomen, their inner margins straight, attingent, outer margins parallel or 
slightly narrowing to beyond the middle, then widening and forming an 
obtuse outrmd angle beyond which they are cut off obliquely, eacb plate 
three times longer than wide. 

Habitat: (Europe). Specimens are at  hand from St. Johns, 
N. B., New Hampshire, and Kew York, and it has been reporkd 
from Nova Scokia, Ontario and Maine. The reports from the 
middle and western states probably all refer to biEi?teaEuu, as that 
species is CQmmOII in those sections, while Ii?teat~ts has not been 
received from outside of the the eastern states The specimens 
from New Brunswick are smaller and inclined to be tawny 
and answer the description of Walker's species (baslwitta) from 
Hudson's Bay so well t.hat there seems to be no doubt but what 

ongs here. 
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