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THE GENUS EUTETTIX

WITH ESPEGIAL REFERENCE TCO E. TENELLA. THE BEET LEAF HOPPER: A TAXI-
ONOMIG, BIOLOGIC AND ECONOMIC STUDY OF THE NORTH
AMERICAN FORMS

BY . Do BALL

INTRODUCTION

During the season of 1905 a small leaf hopper (/udeltiv fenella)
appeared in immense numbers in the beet fields of Utah and the
surrounding regiou. Investigatious were at once started to dis-
cover its life history and the best means of combating it.  As the
season progressed a large number of the beets were found to be
affected with a peculiar coudifion, called ““curly-leaf,”” which re-
sulted in an immense damage to the crop.

In order to assist in determining whether this condition was
the direct result of the atlack of the leal-hopper, a study was
made of the effect of the other members of the group on their re-
spective food plants. During this study it was found that certain
species of leaf-hoppers that had been placed tn different sub-fam-
ilies agreed with the members of this group in many structural
characters and also, in some cases, in producing a similar injury
to their food plaut. The tracing of these relationships laid the
foundation for a systematic revision of the group whicl is here
presented with the results of the economic and biological studies.

SPECIFIC CITARACTERS.

The characters available for specific separation vary widely in
the different groups of leaf-hoppers.  Tu the group under consid-
eration the shape of the vertex and its angle with the front varies
with the different species and can be depended upon within cer-
tain limits. The relative length and width of either vertex or
face is, however, ol little value, as it varies between the sexes and
still more so between large and small individuals.

[Proc. D. A. S, Vor.. XII.} ) [Jane 24, 1907.1
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I'hie shape of the elytra and pattern of venation furnish good
characters in many of the species. The genitalia, which in many
Jassid groups furnish the court of Iast resort in the determination
of the species, 1s of Titlle value here. Oceasionally good charac-
ters appear i a species, but in many cases the individaal varia-
tion is greater than the difference hetween the species,  Under
seminuda, scifrla and strobi, the ordinary form and different varia-
tions in these structures are figured. These variations are not
due to changes in the shape of the scament itself as much as in
differences i position and curvature, ax will readily be seen i the
series shown under seninuda.

With the exception of the Zerida croup the color, and especi-
allv the color pattern, has proven to he one of the hest characters
for the separation of species, and in the strobi group it is practic-
ally the only character available for the separation of some of the
best known species, such as slrobd and sciiinnda.

SURCTES AND VARDICPIES.

For the purpose of the present study, forms have been consid-
cred as specifically distinetl. where all the known specimens agree
in possessing certain specific characters, the limits of whese vari-
ation de not reach the extreme variation of some other known
form.  On the other hand, even where the great majority of (he
individuals of two forms fadl arownd cortain definite and quite
widely separated modes, but where in the remainder complete in-
teraradation of characters can he shown, they have been consid-
cred as varietics,

In realily there is more diflerence helween species and varicties
than woukl! be inferred front the above.  Species usually differ by
a number of different characters, such as size, form, color pattern
and different structural modifications, any one of which mieht
vary in the direetion of another species while the rest remain con;
stant, and would casily distinguish it VUnvieties are, however,
often separated on single characters or closcly correlated groups
of characters, and variation in these characters Ieaves nothing
stable on which to found the species.

In practice, the question of distribution, food hahils, larval
characters and Hife-history, oud the known stability or variabilily
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of the other miembers of its group have all been considered in de-
ciding as to the standing of o given Torm.  Some varietics appear
to be quite stable when taken only from the extraue imit of their
specific range, as in the case ol swbacnea and querer in Celorado,
and two or three forms recognized as specics in this paper may
prove Lo be only similarly isolated varictios wlhien more thovough
collecting is donc nearer their centres of dispersal.

The luride group presents a case of wide variability along a
few very definite lines, I color they range from a shining black
will a few white marks through hrown, reddish hrown and indef-
initely spotted or washed forms to golden or greenish white, with
almost every conceivable gradation between.  Imthe something
over one hundred =pecimens examined, while no (wo are exactly
alike, the great majority of them scemed Lo arrange thewmselves
around about cight forms, all hut one of which luas heen deseribed
as species, but which must he treated as color varicties.

There is also a very wide variation in size in this group, which
is, llowever, in no way corvelated with the color variation, the
largest and smallest forms occurring in the same color varicly.
Although mtergradations occur, two forms of wing lenglhs are
very common; onc in which the elytra are long and rather flaring
behind, giving the insect a narvow paratlel-margined cffeet, and
the other with the clyira closely folded behind, giving a very
broad, compact appearance.  ‘I'he:

Sovaviations run through all
varieties, but arc most marked in some of the extreme forms.

MATTERIAL USED AND ACKNOWLFDOMENTS,

In the course of this study practically all the material known
to exist in Awmerican museums, including types of all deseribed
species excepling those of Say and Ifieh, has been examined.,

The United States National Muscume material was especially
rich in the varicties of the Zeséda group, inmaterial from Texas
and the sonthwest, and also contained a namber of types. Ihe
collections of Dr. Uhler and Mr. Heidemann Furnishied most of
the material from Maryland and the Distviet of Columbia,  “T'he
Cornell collection contained a fine series from Arizona and onc
type. The collection of the Towa Agricultural College contains
the Van Duzec collection and types, and the Towa material and
types of Osborn and Ball. ‘T'he Colorado Agricultural College
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collection contains part of the material and types of Gillette and
Baker, and also of those speeies from Colorado described by the
writer.  Prof. Osborn’s collection contains material from Towa,
Ohio, and smaller amounts from various places, as well as types
of his species. Mr. Van Duzec’s collection contains material
from New York and a fine series of Colorado amd Utah forms,
including a number of types.  Rev, Mr. Wirtner furnished ma-
terial from Penusylvania, and Prof. Snow from Kansas and the
southwest.  As the writer had worked and collected in this group
for a number of years, his own collection was of the greatest help,
containing material in ever species liere listed, and types of over
two-thirds of them.

The writer wishes to express his obligation to Dr. L. O. How-
ard for courtesies extended while working in the Natjonal Mu-
seum, and for material loaned; to Prof. Comstock for the loan of
the Cornell material; to Prof. Summers for the loan of types from
the Towa collection, and to Prof. Gilleite and Mr. Heidemann for
assistance in verifying records, and other favors; to those named
above who have furnished material; and especially to Prof. Os-
born for material furnished and for his never-failling assistance
and suggestions in the final preparation of this paper, the writer is
deeply indebted. The life-history studies have extended through
a number of years of ficld work, but the final summary has been
prepared and most of the systematic work done in the Zoological
TLaboratory of the Olno State University.

Genus Errerrix Van Duzee.

Resembling Z%epsins, hut with the vamose pignentation véduced to def-
mmite bands or wanting.  Head short and slightly conical or moderately long
and nearly flat, 2 transverse depression just back of vertex margin, more
pronouncerl in the short-hended species. Blytra rather short. shorter and
broader thawin Zhamuolctlia. Face nearly flat: front hroad, gradually nar-
rowing to the clypens, which is expanderd at the apex.

As thus defined the genus Zodettic is made to include all the
groups that have appareutly sprung from a /%/epsing stock by re-
duction of the ramose pigmentation.  ‘I'hree of these groups have
been considered worthy of subgeneric rank and it is possible that
they may eventually be considercd as distinel genera: however,
until the present confusion in the placing of Jassid genera is
cleared up, little of value can be accomplished along that line.
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KEY TO THE SUBGENIRA.

A Tlytra with only one cross nervore hetween the sectors, costal margin

destitute of superunumerary veinlets. Subgen, Lulcltiav Nan D.

AA Elytra with two crosd nervures hetween the scetors or supernuwerary
veinlets to costa or both {(in orange fulvous species these are sometimes
obscure).

B Anterior margin of vertex rounding to front, withomt a definite
line except near the apes. Secoud cross nervure always present,
no black line under vertex. Subgen. e ia nov.,

BB Anterior margin of the vertex acutely angled with the front often,
slightly produced and with a black Tine heneath.

Subgen, Mesaneda nov.

Subgenus Lwrirrix Van Duzece.
Van Duzce, syehe, VI, p. 307, 1892; Trans. Am. lint. Soc.,

XIX, p. 300, 1892.

Rather stout, head of about the same width as pronotom. - Vertex rather
short, slightly sloping, distinctly transversely depressed, the apex often
slightly conically uptwrned.  Elytra moderstely long, usually slightly flar-
ing, venation simple, only one cvoss nervure between the sectors. Blytra
without supernumerary veindets or rumose lines, or with these reduced orag-
gregated into oblique bauds ( pasiosa excepted).

This subgenus, as here restricted, contains all the species in-
cluded in the genus by Van Duzce, in his catalogue, excepl one
(cincta), and also one (stredf) which was there placed in Phlcpsins.
As now arranged it is made up of three closcely-related groups of
species. '

ARTIFICIATL, KEY TO T SPECIES.
A Elytra without distinet transvese bands or ramose ines.
B Large, some shade of hrown or black, or if light, then withoul a tinge
of green, and more than smm. long {/uride group).
C Ground color of vertex and pronotum yellow, elytrie hrown or dark.
with a white conumisural spot.
A black band on anterior margin of vertex and another on pos-
terior dise of pronotunt, the Tatter often reduced.
I Elytra more or less biack, with the margin and commisural

spot light. \av. pichir Van D,
EE Flytra not black.
F oo Elytra unilorm bhrown, narkings same. Nar, /rislis nov,

FIY Elytra crcamy, mottled with brown arouned the light com.
misural spot. Nar. stossond Van 1.
DD Vertex and pronotum ycllow, without definite markings.
E  FElytra twwny, nervures indistinet, seutellum wvnmarked.
Nar. Juride Nan D,
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1315 Elvtra subhivaline, nervures dark, scutellum with two black
points on the margin. Nar., subaenca Van D.
CC  Ground color of pronotumn same as that of elyira. vertex often paler.
D Flytra smoky, subbyaline or brown.
I Iitvtra subhyaline, whole tnscet mottled with brown.
Nav. mrarmorata Nan D,
1Y Uniform reddish or chestnut brown.  Nar. souflicicki Van D,
DD Pale straw, shading to golden hrown. \ar.guerel G X B,
BR - Smaller, green, pale green or golden yellow, often with black spots
{clurieida group).
C With two or four black spots on vertex margin,  aricdda Nan D,
CC Vertex without spots.
D Elytra with hghit flecks or black points, or bhotl.
124 Flvtra bright green, mfuscate atapex, with white flecks ani
sparse black points, oshorni v, sp.
1 Elytra sublhyaline white, peppered with black points,
1 Black points, irregular, mainty along siervures, rarely adwost
wanting. dnsaara Ball,
1 Black points mainly in transvere rows and reticnlations,
paupercnla Ball,
DB Elvtra greenish or golden without bluck smarkings.  Species
very small,
14 Golden yveltow, hewd broad. streclo Ball,
I Greenish yellow, head narrow, lenella Buk.
AN Elvtra with oblique bands, ravely obscure (e/bieda), sometimes con-
nected into amedian stripe, and rarely absent along costac (s&ohi group).
B Byt with a saddie or other pattern on the disc,
C  AMarkings onunterior half of claval areas, irregular or wanting., A
detinite obligue Hhaud across posterior hialf of chivus,
1 Pronotum and anterior half of ¢lytra white or but faintly reticu-
fate. semtinda Say.
DD Markings on pronotum amd anterior part ol clavus distinet, sine
color as saddle.
Eo Whole tnsect suffused with reddish, slrofd iteh.
Fis Ground color Hight yellow or white.
14 Yosterior half of vertex and hasal third of corfum without

markings. scitula Ball,

FE Posterior hall of vertex and basal thied of corfinm irregularly
inscribed. pullala Ball,

C Markings on claval arcas united into a definite wedian stripe nar-

rowed in the niddie, and usually dark bordered externally,
D saddie definttely margined, extending to costal margin of ciytra.
15 Markings on pronotum and elytra pale olive, pronotu not def-
initely margined,
I Color pattern of clytra margioed with black, black spots he-
hind eyes.
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G Vertex obtusely angulate; Tace, vertex and scutellun pale
creamy or white, dise of the latter ivrorate.
’ porclegantis Ball,
GG Vertey rounding, face, vertex and scutellum orange vellow.
middreder Tal),
T1* Color pattern of elvtra very pale, without black margins.
SOl L, Sp.
EF  Markings on pronotum and ¢lvtra vich ehestiut or brown, mar-
win of pronolun narrowly lincd with white.
I Vertex pale, irregulanly irporate at base. sacti Rall.
FE Vertex chestnut, anterior margin narrowly Iight.
pudchella Bak.,
DD Saddie not definitely margined or not extending to costa,
I, Saddic obscure, whole elytra sparscly reticulate, face light.
albrda Ball.
I Saddle definite, not extending to costa, face dark,
panirosa Rall.
BB Llytra uniformly coloved or reticulate before apex of clavus.
¢ Pronotum and civtra uniformly irrorate with very pale brown.
levana n. sp.
CC  Elytra ereanty, posterior third aud provotunt heavily irrorate with

bhlack. bicolorafa Ball.

Lerrrrix surauNea (Van Duzee).
(For synonomy, sec under varicties.)

A stout, broad-headed specetes, with an almost parailel margined
vertex, and moderalely long and simply veined clytra.

Size and
color very variable.

Vertex broad, over twice wider than its middle length, but very little
tonger on middie than against the eyes, dise sloping to the transverse depres-
sion, then flat or slightly clevated and transversely strinted.  As scen from
the side the union of vertex and front is shghitly produced, shading out
toward the ocelli. Venation simple, only one cross nervure, central ante-
apical cell very slightly narrowed in the middle, veinlet between fourth and
fifth apical cells sloping back, rither long in stout and short-winged forms ;
approaching a right angle with the costa, in narrow. long-winged forms,

Genitalia:  Female segnient with the onter angles shightly rounding, pos-
terior margin stichily excavated to rounding, according to position, witl the
median fifth triangularly produced into a broad, slightiy notched tooth about
as long as its basal width.  Male valve hroadly rounding, the apex slightly
angularly produced: plates fogether, long. spoon-shapud, the margins
clothed with long hairs and slightly cmarginate just hefore the black apex.

Habitat: Specimens of the different varietics are at hand from
Massachusetts, Long Island, Maryland, District of Colinmbia,
New Jersey, Georgia, IFlorida, Texas, Indiana and California (all
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fromm U. S, N. M. coll.: The Marylund forms from the Uhler
collection:  Florida forms from the Ashmead collection). Ohio
and New York (Osh. coll.), District of Columbia and Maryland
(Heid., Sanders), Florida (Slosson), Tennessee ( Summers ),
Jowa, Colorado and Utah (Ball), Indiana and Arkansas (Osb.
coll.), Michigan and Pennsylvania (Wirtner), and Mexico ( Vienna
musen).

In size, this species varies from 7™ long in large females down
{o 4.5""™ in the smallest males: inowidth it is equally variable,
ranging from 2.5™" down to 1.3""™.  ‘T'he variations in color are
innumerable, but sean to arrange themselves around about cight
forms, which are here desceriboed as color varicties.

Torvrsrriy svpaeNea cor vicry Van Duzece.
(P11, Fig. 1.}
Jondeltin picdes VD 'Trans, Am Tint. Soc., NTN, p. 301, 1892

(Desc. Pasy ;o Catalogue, p. 297, 1894.

Lnteltiv aagnns Osh., Ent. News, X1, p. 393, 1900 (Illinois and

Arkansas).

Resembling 7Thannotettiv ditellarins hbut much stouter.  Defi-
nitely black and yellow marked.

Color:  Vertex, prontotum and seutellam Temon yellow ar slightly fulvous,
anterior half of vertex i posterior hialf of pronotum, omitting the posterior
marvin, glossy black, the margins of these hads often ivvegular, and the
anterior one frequently bisceted on the madian line, Elvten shiining black,
a common oval spot on the suture hefore the apes of clavus anid the anterior
two-thirds of costal margin pale yvellow.  Size of both spot and margin very
variable, sometimes wanting.  Face black, with a broad hand across uuder
cyes atul short ares above yellow, varving to all vellow below exeept o basal
band on front. [n some spectinens the black on the elytra fades out to
brownish except along the nurgins of the yellow, and in others it breaks
into spots.

Speciimens are at hand from Baltimore, Marviand, District of
Columibia, Pennsyvivania, Now Jersey, Florida, Tennessce, Tudi-
ana, Arkansas and Mexico, those from the coast regions being
mostly smaller than those inland.  The form, described as maguus
by Osborn, from Illinois and Arkansas, is the largest, and those
from Llorida the smallest.

TSU TP IN SUBARNEA 207, TRISTIS 11OV,
(LT, T, 20

With prouotum and head of pic/a and elytra of sowthicicki nearly.
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Color: Vertex, face, pronotum and scutclium yellow, margin of vertex
and base of front with a pair of biack spots extending out to the ocelli and
separated by a rather broad median Hine, Monotwn with thie transverse
band of prcta reduced in size and Tading to hrown in color.  Flytra of a
, uniform tawny brown becoming subhyaline toward costa, a very small sut-
ural spot usually present.
Specimens of this form are at hand from Maryland, District of
Columbia, New Jersey, Georgia, and Florida.

EUTETTIN SUBALNEA 2a7. $1LOssoN1 Van Durzee.

Fuleltix slossoni V. D)., Bull. Buf. Soc. N. S, V", p. 210, 1894 (Desc.

Fla.); Catalogue, p. 314, 1894.

Pale creamy yellow, maculate with hrown, black marks on ver-
tex and traces of pronotal baud as in picta.

Color: Tace, verlex, pronottnm and scutellmm pale creamy yellow, a broad
band on base of front, extending a trifle over onto vertex, hisceted in the
middle, black. A brownish transverse band faintly indicated on posterior
half of pronotum. Elvtra creamy. mottled with brown, expecially against
the scutellum and along sutural margins.

Specimens of this form are at hand from District of Columbia,
Florida, and Texas (all females).

EUTETTIN SURALNEA ¢a7. MARMORATA Van Duree.

Euteltix marmorata V. I)., Trans. Am. Lint. Soc., XIX, p. 302,
1892 (Desc. N. C.); Catalogue, p. 297, 1894: Oshorn in Smith
Cat. Ins. N. J., p. 95, 1900 (N. [.).

Eutettizx incerta Gill. and Bak., Hemip. Colo., p. 100, 1895.
Resembling /xrida but with the fulvous on vertex and pronotum

obscured by testaceous markings, and the elytra jrregnlarly mot-

tled with the same color.

Color: Vertex, pronotunt and senteiluin pale yellow, washed with dirty
brown, and ornamented with testaccous lines wind spots. sually a line in
the transverse depression of vertex and two spots at apex, four alony the
base, and the median impressed line testaceous.  Scutellum with traces of

- about six stripes on the dise and a few submarginal spots testaccons.  Usn-
ally afew dark spots behind the eyes. Flytra sublivatine Dlotehed with tes-
taceous brown, fading out toward the costa. Traces of a white spol on coni-
missure as iu frrida, except in the darkest males. Face with the ares and a

- spot at base of front sometimes extending into vertex, testaceous.

Specimens are at hand from Massachusetts, New Vork, North
Dakota, District of Columbia, Ohio, North Caroling, Florida, and
Colorado.

[Proc. D. A. S., Vor. XI1.} 5 [June 2a, 1907.]
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FUTETTIX SCBAENEA a7 sowrrnwick! Van Duzcee.
(P11, g, 3).

Iutettin: southivcicki V. 1., Bull. Buf. Soc. N. S, V., p. 200, 1894
(N. Y. City); Catalogue, p. 296 and 324, 1Sg4: Osborn and Ball,
Towa Acad. Sci., V., p. 232, 1897 (Town): Oshorn in 20th Rep.
St. Ent. N. Y., p. 531, 1905 (list).

Fntettiv brunnens Oshorn, in zoth Rep. St. Fnl. N YL p. 530, fig,
33, 1905 (western N. Y.).

Resembling marmorala but with the testaccous markings coal-
escing to form an almost uniform testaceous hrown color above.

Color:  Vertex dirty yellow with testaccous markings ol searmorala coal-
escity to form wn trregular wash, often deepeting at apes and uniting with
a brown band on base of froent.  Pronotum testaceous Lhrown, elyvirn of uni-
form testaccous cast, often hecoming smoky wward the Gpin the fenndes
and all over in the males, in which case they present a slight coppery irvi-
descence. Nevvures concolorous, those to costa on (he smoky speeimens
shHghtly fuscous.

Specimens are at hand from New Vork, Maryland, District of
Columbia, and Towa.

This species was deseribed front males only; the females are
larger and lighter.  Some of the smaller smoky males superfici-
ally resemible certain species of the genus d/zysanns. In Osborn’s
figures, a nervure in the under wing showing through the clytron
was taken for a second cross nervure and the genitalia were drawn
from damaged specimens and are not typical of the species.

ECTEPTIX SUBALNEA za2. LURIDA (Van Duzce).
{Plate 1, Ty, 4.)

Thamnotettix lurida V. 1., Can. Lut., XXII, p. 230, 1890 (Dese.
Towa and Mich.).

foutettiv fuvida V. Do, Psyche, VI, p. 307, 1502 ("U'ype of genus);
Catalogue, p. 296, 1894 (Adds. Md.); Osborn and Ball, ITowa
Acad.Sci,, IV, p. 232, 1897 (Lowa list): Oshorn, Ohio Acad. Sci.,
8th Aun. Rept., p. 67, 1900 (Ohio): in zoth Rept. SC EFnt. N.Y
p- 330, 1905 (N.Y.).
Rescembling Zrustis with the dark markings on the vertex and

pronotum Jost, and the light spot on the commissure enlarged.

Color: Vertex. pronottn and sentethum fulvous, clyvira testaceous bhrown,
fading out to subhyaline towards costa, the common conmissiral spot atkd
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sometimes the apex of scutelhun creamy yellow.  Face light testaccous
brown. the sutures darker, the frontal arves lght.

Specimens arc at hand from Maryland, Georgia, Florida, New
York, and Towa, aid Van Duzee aives Michigan,

LEUriTrIN suBAENEN tor, stparNeEa (Van Duzee).

Thamunotettix subacnea N . Jut, Am., VI, p. 77, 1S90 (Desc.

Calif.); Psyche, VI, p. 307, 1892.

Lutettin subaciea N D Trans, Awm. Iint. Soc., XIX, p. 303, 1892:

Cataloguc, p. 296, 1894.

Resembling Zurida closely in color patlern, but with faint testa-
ceous markings on vertex and pronotum, and subhyaline elytra
with the costal nervures embrowned.  Narrower and with the
vertex slightly more angled than in typical ferida.

Color:  Vertex and pronotum pale fulvous, the transverse depression, me-
dian line and two irregular spots at base of the vertex and six stripes on pro-
notum obscurely testaceons,  Scutellum pale vellow, with a black point on
either side the apex. Flvtra subhyvaline shading 1o testaceous next the scu-
tellum. and alony the sutural margin, omitting o light spot, the apices of
elytra and nervires to costa smoky.,

Specimens are at hand Trom Fort Collins, Colorado, and Los
Aungeles, California.

Lurirrin susaiNegs eas ouiren Gill and Baker.
{Ulate 1, Fig. 5.)

Lutettin guercs G and B., Hemip. Colo., p. 101, 1895 (Southern

Colo., on oak).

Resembling a pale stossons. Similar Lo sowthwicki, Hul much
paler.  Greenish yellow or pale golden yellow.

Color:  Vertex awnd sentellum ¢reawmy yellow, pronotum and elytra pale
whitish or hrownish straw, shading up in the males to pale golden yellow.
Entire elytra sublivaline with dark hands on abdomen showing through, ap-
ical cells and costal nervures i the males often marked with smoky.

Specimens are at hand from District of Columbia, Colorado
Springs, Palmer Lake and Grand Junction, Colorado, and Salt
Lake, Utah.

Tarvie: Stout, vertex flat, hall louger than in adult, roundingly right-
angled with a sharp margin, color very varjable, commonly a pale creamy,
with four quadrate areas on the vertex, three series of triangular ones on the
pronotusn, scutetunt and wing pads pale brown, the abdomen usually heavily
irrorate omitting an oblique band or row of spots on cach side the middle.
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Some of the larvie are more or less suffused with reddish and sonie have the
color arcas joined into a broad bluek median stripe, narrowest on the wing
pads, and often wanting on the vertex.

Varicty guerci is strictly confined to the oak in both larval and
adult stages, most of the specimens of warmorata have been taken
from oak, /wrida i1s apparently an oak feeder, and it is Iikely that
all of the varieties will be found to feed on oak, when the life his-
tory is known,

Furerrix crarivipa Van Duzce. (PL T, Vie. 6))
Luleltiv darivida V. D., Can. Iint., XXVI, p. 138, 1893 (Colo.);

Catalogue, p. 297, 1394: Gill. and Baker, Hemip. Colo., p. 100,

1395 (list).

Form and structure of swbacnca nearly, smaller, stouter, with a
fuller front. Pale green with two or four black spots on vertex,
Length & go2mm of gogos width rogvon,

Vertex with the dise slightly conves, transverse depression shallow,
slightly touger on mitddle than agatnst cye. Front strongly tnflated along
the middle Jine, sometimes visible from above, less inflated helows clypeus
stout, prominent, scarcely constricted.  Blvtra rather short, closely folded
at the apex, venation simple as in swbaerce, with occasionally a few weak
sttpernwmerary veins i the claval arces and in the fifth apical ecll.

Color: Tale green, the vertex and elytra often o trifle yellowish green.
A pair of large rouud black spots onovertex margin just inside the ocelli and
a pair of minute points inside the apex, brown or hlack.

Genttadia: - Female segment rather long, posterior angles rounding, pos-
tevior amargin truncate or slightly rounding, median sixtly produced into a
short and uswally bidentiie tooth, Male valve obtuscly angular, short, plates
broad at base, triangular, their apices shghtly attenuate, a trifle Tonger than
their basal width,

Specimens are at hand fronr Fort Collins, Los Animas, Pucblo,
Palisades, and Grand Junction, Colorado: Cisco, ‘[Thompson's,
Moab, Layton, Manti, and Salina, Utah, all collected by the au-
thor, and Delta and Montrose, Colorado (Gill).

Larvie:  Ruescubling the adult, but with o Tonger and wmore angular licad,
Green, with two black spots on the vertes; these correspond Lo the outer
pair of the adult, and are sometimes wanting in the younger larvie,

The green color with the black spots on vertex will at once dis-
tinguish this species. I lives o AA&iplex canescens, to which its
green color adapts it. From this plant it spreads to other specics
of salt bush and related plants. It will, no doubt, be found widely
distributed on its food plant in the arid region.
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et ossornt n.osp. (PLL Vg 7.)

Form and structurc of /uiivida nearly, the head actrifle shorter.
Deep green, the clytva with milky flecks and smoky apices.
Lengih @4.6M 0 o g yyidth .z,

Vertex with the margins cventy rounding or slightiy tumid at apex, dise
convex, the transyverse depression very Gring, front broad, slightly conves,
but little narrowed until suddenty rounding in to the clypeus, elypeus browd
with the nurgins nearly paralleh, elvtea moderately long closely folded, @iv-
ing a wedge-shaped appearance to the inseet. Venation simple, obseure, the
anteapicals slightly longer than in esicida, and the central one with the
apex shghtly more enlarged.

Color:  Vertex and face pale green, pronotum deep green, irregularly
mottled on dise, paler anteriorly. Flyvtra deep green to just beyond the
apex of clavas, then smoky, subhyaline,  Several irregulay white tlecks on
the green portion. an irrcgular Hhand hetween the green and smoky, @ round
spol in the apex of the central anteapical cell, and the costa bhack of the
widdle, white. The nervores towards the upes e light, with a smoky
shade intensificd agaiust thom, espeetally against the fifth apieal vetnlet,
where itappears uirgined with fuscous, interrapting the light costal arven,
Traces of minute black dots appear on the green portions ol pronotum and
elytra in two speciniens,

Genttahie: Female segment rather short, outer angles bluntly rounding,
posterior margin rounding and slightly produccd in the middle; male valve
equilaterally triangular, acutely pointed. clothed with Hight hairs along the
margin,

Deseribed from once female and two males from Galveston,
Texas, taken in May by Prof. Snow.

Furerrix ixsaxa Ball (PL T, Fig. 8)

Laudeltin insana Ball, Can. Iut., XXXI1, p. 203, 1900 (Dese. Colo.).

Form of darivida nearly, smaller, with a longer vertex and more
flaring elytra.  Greenish white peppered with black  points.
Length Qg o 3.2 width v,

Vertex slightly anglad, apex rounding three fourths of the fength of the
pronotum, <isc. almost flat, margin thick. ront not inflated, rescmbling
lurida. Pronotum short, deeply inserted into apex. BElytra rather short
and broad, vemation vegular exeept that claval veins otten approach cach
other in the niddle.

Color: Vertex and face pale creamy, o few Dlack dots on vertex, Pro-
notwn pale greenish white or dirty while, sparingly peppered with black
dots. Elytra greenish white or subhiyaline, thickly sprinkled with minute
black points, the greater number of theu on or elose to the nervures.

Genitalia: Temale scgment rather long, posterior margin triangularly

N
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excavated hadf its depth, from the bottont of which arises a strap-shaped
tooth about as Jong as its basal breadth,  dMale valve very broad, short, plates
together very browd at base, equilaterally triangular, with the apices pro-
duced and upturned.  Margins with fine hairs,

Spectmens are at hand from Las Animas, Pueblo, Salida, Delta,
Rifle, Palisades, Grand Junction, and Loma, Colorado: Cisco,
Thompson's, and Moaly, Utah, all collected by the author.

Larvie:  With a slopipg coneally pointed vertexs, half longer than the
adult, white with trregular brown markings, similar to those of guered, the
margins of the hrown arcas sct off by black points. Below pale, an olive
Daned under the vertex, about three rows of hrown dots on upper part of front
amt o few harger black spots on Jore and genie,

The fine black dots on the pale ground color harmonize well
with the dirty greenish white feaves of the shad seale (Llriplev
confertifolia), on which the inscet lives,  There are, apparently,
two broods in a season.

~

Ferirmix paceererny (Ball), (Plate 1, Fig. 9.)

Dhlepsies panpercula 1321l Can. Iint., XXXV, p. 228, 1903 (Desc.

Colo.).

Rescembling susana, shorler, stouter, with a flatter and more
angled vertex, erenmy white with black points on elytra arranged
moramose lines, Lengthv'y 3.3% of 3000 width popme,

Vertex nearly as fong as pronotune, roundivety rightangled, dise flat an-
Lerior mavgin thick, stightly acutely angled with the frone Front inclined
to bhe tumud, Pronotum tramsversely wrinkled, depressed just hack of the
antertor margin, - Elytra short, browd, venalion ohscure.

Color:  Tale creamy or greenishi white, elyira mitky white with minuote
black points along the nervures and in transverse ramose Hnes,

Cenitalias Fanale segment with the posterior margin nearly truncate,
slightly notched in the niddle and shghtly sinuate cither side. Male valve
short, obtuscly rounding. plates cquilaterally trinngular, their margins with
a few coarse brisiles.,

Habitat:  Specimens are at hand from Grand Junction, Colo-
racdo (Van Duzee and Ball), Thompson’s, and Monroe, Utah (Ball).

This speeies 1s found on o very small speeies of salt bush grow-
g in the desert region and from its host plant often spreads (o
scveral other specics of the same genus. "The shape of the vertex
will at onee separale this species from any of the other small spe-
cies in this group.
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Eererrix «Ttricra Ball, (PL T, Fig. 10))

Lutellin stricla Ball, Can. Int., XXXII, p. 204, 1900 (Colo.).

Yorm of 7usana nearly. smaller, the elytra less flaring. Rexem-
bling /fenclla, but with a broader hiead and golden yellow in color.
I4eng|.]1 Q 4||||n.’_:.4" 3.5”“".: \\'i(ll h l“”“'.

Vertex as in Zusana, vather large, obtusely angular. {lat, the margin round-
ing to front, scarcely i transverse depression, two-thirds the length of the
pronotumn, elytra rather closely Tolded, the venation obscure similar to fenella.

Color: Vertex pale vellow, sometimes washed with orange, and with a
pair of round fuscous dets onethird of the way back from theapex.  Seatel-

lwn pale yellow, sometimes a pair of spots on the dise. Pronotum and elytra

golden yellow.  Below lemon vellow, sonetinies about seven short brown
ares on front.

Genitalia:  Female segiment rather lony, posterior margin concave with
the median thivd ronndingly praduced.  Male valve short, obtuscly ronnd-
ing, plates broad, triangular, their apices produced and upturned.

Specimens arc at hand I'rom Phocnix, Arizona(Kunze), Victoria,
Texas (U. 8. N. M), and San José¢ de Guaymas, Mexico (1., O.
Howard, U. 8. N. M.).

This species is closcly related Lo Zenella, hut can at once be dis-
tinguished by the color and the genitaha of cither sex.

EureTTix rEaNELLA (Baker)., (PLT, Frgorr: IV, Figs, j—3).
(The Beet-feal Tlopper.)

Thamnolcttix (fassus) lenclla (UM MSR.) Gill and Baker, Hemip.
Colo., p. 100, 1895 (Colo., on sugar heets).

Thamuolettix lenclla Baker, Psyche, VIL Supp., p. 24, 1896 (Desc.
N. M. and note): Ent. News, VI, p. 34, 1897.

Lutettin fenella Forbes aud Hart, Bull. 6o, Tl Exp. Sta., p. 425
and 523, rgoo (after (v. and B.): Ball. 16th Ann. Rept. Ulah
Exp. Sta., p. 16, 1907 {injury (o beets).

Luleltix stricta Howard, Rept. UL S Bt for 1905, p. -—, 1906
(injury to beets). :

Form of s#icla nearly, smaller, paler, pale vellowish green.

Length & 3.5, o' 3. 0" width g™
Vertex rather shorvt, rounding, about onc-tourth Jonger on midedle than

against eye, disc nearly flat. transverse depression obscurve, the margins

rounding over to front.  Elvtra vather long, closely foliled, venation vegular,
simple, except the base of the outer and anteapical cell is sometimes pedunce-
ulate and the apical veinlets are long and narrow.

Color: Vertex and face crcamy or pale orange vellow, sentellum lemon
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or greenish yellow, pronotum pale green, the mwrgins often pale vellow,
chytra greessh or milky subhivaline, the dark tergum showing through.
Oceasionadly spectmens are entirety pale yellow and still wore rarvely they
are suffused with red.

Cenitalia: Pemale scgment with the posterior margin produced on the
median half and then narrowly sanictrentarly emuarginate more than hatf
way to the base of the segment. Alale valve darge, simiscirenlar, inflated,
plates short, together wider than Tong, widest at apex. where they are round-
ingly truncate. A row of about ten short stout spines set a little distance
hack of the margin.,

Habitat:  Specimens are at hand from Fort Collins, Lamar,
Trinidad. Buena Vista, and Grand Junction, Colorado: Moab,
Thompson's, Monroc, Lehi, Salt Take, Ogden. Togan, and Gar-
land, Utah, all collected by the author: Phoenix (Kunze, Ball),
Hot Springs {Barher and Schwarz, NUML), and Tlagstall, s\rizona
(Barber, N. M.}, and it was deseribed {rom lLas Cruces, New
Mexico. '

Larvie:  Vertex slightly conical, hall lovger than in the adult. Color
variable: a few are pure white. o few others are white with an irregular
hroad, black, median stripe; the majority are white with @ brown saddle on
the abdomen and irregular Faint brown markings on the thorax: « few others
have these markings irvorate with red,

The strikingly distinet gentalia of cither sex will al once serve
to distinguish this spectes from any other in the group.  Its small
size and greenish color render il linble to he mistaken for inscets
of scveral other groups, but cven hiere its genitalia will at once
separate it.

It is single-brooded: the adults hibernate and lay eges in the
sunter to produce adults from late July on until fall.  T'he orig-
inal food plant was probably Sarcobalius, from which it has spread
to the sugar beet.

Furerrix sEansupa (Say). (PLIT g 1)

Sassus seminudus Say. Jour. Aead. Nat. Sci. Plal., VI p. 307, 1831
(Ind.), (Complete writings JT, p. 138, 1869): Harris in Hitche.
Geol. Mass., 2d I, p. 380, 1835,

Bvthoscopus seminndus Viteh, Tomop. N. V. S Cab, p. 58, 1851
(Sce Tintuer’s oth Rept.. p. 3980 1893).  (N. Y. and note).
Walker, Homop. BOM., TV, p.vi6r, 1852 (imention): Dimmock,
Psyche TV, p. 241, 1885 (after Fiteh).  Packard, sth Rept. UGS,
Isut. Comm., p. §43. 1890 (after Ifiteh): Ashmead in Smith Cat.
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Ins. N. J., p. 445, 1890 (N. J.): Southwick, Science, XIX, p.

318, 1892 (after Smiith).

Thamnotellizx seminudus Uhl., Stand. N. Hist., I, p. 246, 1884;

Osborn, Jowa Acad. Sci., I, Part II, p. 120, 1892 (Jowa).
Athysanus seminudus Van Duzee, Psyche, V, p. 389, 18g0.
Eulettix seminudus Van Duzee, Psyche, VI, p. 307, 1892; 1d: in

Lintner’s gth Rept., p. 410, 1893: Bull. Buff. Soc. N. Sc., V, p.

199, 1894 (N. Y. and note); Catalogue, p. 297, 1894 (eastern U.

S. and Can.); Ashmead, Ins. Life, VII, p. 323, 1895 (on cotton,

Miss.); Forbes and Hart, Bull. 60, IIl. Exp. Sta., p. 414 and 423,

1900 (Econ. Summary and on Becets I11.); Osborn, Olio Acad.

Sci., 8th Ann. Rept., p. 68, 1900 (Ohia): Ohio Nat., T, p. 11,

1900 (S. E. Oliio}; in 20th Rept. St. Linto. N. Y., p. 529, 1905 :

Wirtner, Anu. Carn. Mus., I1I, p. 223, 1904 (Pa. and Notes).

Milky white, with a broad testaceous brown saddle, and a few
reticulations on apex of elytra. Length® 5™ o 4.5™; width
I_Smm._

Vertex slightly longer on middle than against eye, transversely convex,
sloping, with a weak depression hefore margin: margin blunt, rounding, in-
distinet even at apex. TIlytra moderately long, venation regular and indis-
tinct.

Color: Vertex, face and below pale creamy, pronotumn ereamy white,
rarely faintly irrorate with brown. Scutellum often irregularly marked with
pale tawny or brown. Klytra milky white with a broad testaccous hrown
saddle accupying the posterior half of claval area and narrowing to half that
width on the costa, margins irregularly darker, the anterior one oblique. A
testaceous cloud centering in the fourth apical cell, often surrounded by few
reticulations and sometimes a few pale reticulations appear on base of clavus.
The spines on posterior tibia and pygofers arise from black spots.

Genitalia: Ultimate female segnient with the posterior margin truncate
or slightly rounding with a wedge-shaped median tooth, slightly notched in
the middle. Male valve roundingly rightangled, plates lony, triangular,
their apices narrowly truncate, margins clothed with filamentous hairs.

Habitat: Specimens have been examined from Connecticut
(Britton), Maryland and District of Columbia (Heid.), North Car-
olina (Fiske, Sherman), Teunessce (Summers), Pennsylvania
{Wirtner), Niagara, Canada (Osborn), Ohio (Osborn and Cornell
coll.}, tlinois (Titus and Osborn coll.), Iowa (Osborn and Ball),
Missouri (Snow), Kansas (Effingham, Van Duzec; Manhattan,
Cornell coll.), Texas (Victoria, U. $. N. M.); it has been reported
from Massachusetts, New York, Indiana, and Mississippi, above.

[PrOC. D. A. S., Vor., XIIL.} 2 [July 2, 1907.]
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Lavvie:  Resembling the adults, vertex slightly longer, white with slight
irregnlar elondings on the posierior portion of the vertex and pronotum, a
transverse band aeross the wing pads and a delinite saddle on the abdomen
brownish irrorate.  Beueath paie, with black points on hind tibie,

There are two broods in a season, the adults appearing in late
May, and June, and again in August and September.  The type
of this species has been lost, hut there can be no question about
the determination, as it is the only species in that range that could
answer the description. Tt is widely distributed in the LEastern
aud Middle States, extending westward into Kansas and ‘T'exas,
beyond which it is replaced by seitula.

LereTTiN stront (Ifiteh).
(PLOTLL Fig, 20 1V, Fig 3.0

Bythoscopus strobi Titeh, Homop., N. Y. St. Cab., p. 538, 1851 (on
pine N. V) (Lintuer's oil Rept., p. 398, 1893): I'rans. N. Y.
St. Ag. Soc., XVIL p. 739, 18357 Walker, Homop. B. M, 111,
p. 876, 1351 (mention}: Rathvon, Mowmbh. Hist. Lane. Co., Pa.,
P- 531, 186g (list): Packard. Bull. 7, U, 5. Iint. Comm., p. 216,
1881 (after Fitel); sth Rept. UL S, Comm, p. Soz, 18y1 (after
Fitch).

Phlcpsius strobi Nan Duzee, Psvehe, V) p. 390, 1890, id. in Lint
ner's gth Rept., poo4to, 189530 Trans, Am. Fat. Soc., XIX, p.
67, PL T, fig. 3, 18g2 (Dese. NU Y., Ohio, Tex.): Southwick,
Sci., XTIX, p. 287, 18g2 (after Van Duzee): Van Duz(‘c: Cata-
logue, p. 299, 1894: Osborn, Towa Acad. Sei., I, pt. ITI, p. 103,
1393 (Towa and notes on food plants.)

lutettin strobi Daker, Psyche, VIT, Supp., p. 24, 1Sy6; Oshorn,
Towa Acad. Sci., VI, p. 39, 189y: Ohio Acad, Sci., 8th Anu,
Rept., p. 68, 19oo (FFood plants, Ohio): Wirtner, Aun. Carn,
Mus., ITI, p. 223, 1904 (Pa.): Osborn in 2o0th Rept. N. YL St
Iint., p. 531, 1005 (N. Y. and note on type).

Thamnofcltiv seminudus Oshorn, Scin, X, p. 166, 13587 (Coloring
leaves of Chenopodiune).

P Allygws sp. Bruner, UL S0 Dive ot Bulll XXTII, O, 8, p. 17,

1891 (o Chenopodinn and heet).

Form of seaminuda, fulvo-testaceous, elytra milky white with the
saddle and an irregularly reticulated band at cither extremity,

testaceouts.  Length'v 5,23 o 4o5™ 0 width 1.6,

<
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Vertex slightly more produced than iv sewdinda almost angled with the
front at apex, face cvenly convex in hoth dinmeters. Elvtra woderately
long, venation regular but obscured by the reteular lines.

Color: Vertex, pronofum and scatelivin sordid Tolvous or fulvo-testa-
ceous, irrorate.  Blvira milky white wvith the saddle, a basal aod an apical
band of minute testaccons hrown irrorntions,  lrregubar pigment lnes along
pervures temd to join sadddle qurd Dasal Honed along the suturad margin and
the saddle and apical hand on the dise. Bives rich testaccous, face fulvous,
below pale vellow, pyoolers hrown.

Genitalia:  Femade segment with the margin variable, as i sewinada.
In fresh specitmens often rounding with ouly faint indications of median
lobes. Male valve distinetly obtusely angled, plaies wgether triangular,
broad at base, then rapidly rounding in to the clongate filamentous tips,
margins clothed with long hadirs,

Habitat: Specimens have been examined from Massachusetts,
Connecticut (Britton), New York {Van Duzee), Niagara, Canada
(Oshorn), Pennsylvania (Wirtner), Ohio (Oshorn), Towa (Oshorn,
Ball), Missouri (Heid. coll., Oshorn coll.), Nehraska (Bruner),
Kansas (Snow, Crev.), Colorado (Gifl., Ball), Utah (Ball), Texas
(College Station, Sanderson; Victoria, U S, N ML),

Larvie:  Rescembling sewdnada in form, the head much longer and flatier
than the adult.  Ground color white, so heavily wrovate with red as to be
obscure.  Usually a4 pair of dark red spots on the apex ol vertex, a few pale
ones on the dise, aned others on the abdonen.

The larvee live on lamb's quarier, where thaeir punctures cause
purple spots on the leaves.  There are two broods in a scason,
adults appearing in Junc and again in August. T'his is another
species in which there can be no question about the determina-
tion, as no other one approaches it in coloration. It is widely dis-
tributed and will, no doubt, be found clear across the coutinent
in the northern United States al least.

Luryrrix scrrerna Ball, (PLIL g, 3.)

Futeltix scminuda Gill. and Baker, Hemip. Colo., p. 102, 18953

(Colo.); Baker, Psyche, VIT, Supp., p. 24. 1896 (\Western var.).
Eutetlix scitula Ball, Can. Ent., XXX p.47. 1901 (Dese. Colol).

Form and color pattern of strebi nearlv, ground color of senii-
nuda with the markings darker testaccous.  Tength? 5.5, &
4‘751“111..

Vertex distinetiv longer on miuddle than at eve, anterior submargin flat,
margin thick, forming an angle with the frout. front very weakly convex,
elytra rather long, venation as in s/robi.
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Color:  Vertex pale creamy vellow, six pale fulvous spots along anterior
wmargin and a large pair on basal half near eyes on well-marked specimens.
Pronotum milky white, heavily irrorate and reticulate with dark brown,
omtitting the anterior margin between the eyes and traces of threc narrow
stripes. Elvtra milky white with a saddie slightly narrower than in sewi-
suda, an irregular spot against the scutellum, and a cloud against the apex,
of dark brown irrorations. Usually the apical cloud is connected with the
saddle near the middle and there may be a few black (ashes against the
costa.  Usually three pairs of black dats along the common suture and a
lobate light spot in the middle of the saddie. The apical cloud is inter-
rupted by one or more circular light spots.  Face and below pale. a few faint
olive fuscous arcs on frout, pygofers washed with brown.

Genitalia: Temale segment with posterior margin truncate or gently
rounding, with two blunt median teetlt, separated by a notel eyualling them
in width,  Male valve shor(, rounding, plates rather narrow, long-triangu-
lar, their margins continuing almost straight to the fitamentous tips.

Habitat: Specimiens have been examined from Julesburg, Fort
Collins, Pueblo, Salida, Buena Vista, and Grand Junction, Colo-
rado (Ball), Berkeley (Osborn coll), and Montrose, Colorado
(Gill)), Mesilla, New Mexico (on Zopuius, Cockerell), Wellsville,
Utal (Ball), Galiuro Mt., Arizona (Hubbard, ;. 8. N. M.).

Larvie: Resembling scninada but lacking the saddle on abdomen.  Ver-
tex long, slightly sloping, the margin distinet, roundingly angled in front.
Pale pink, with a powdery ““bloonm ™ shightly hiding it on anterior portion of
body. Abdominal segments margined with reddish bands and often with
black dots along the hase.

This species closely resciubles seminida bHut may be distin-
guished by the longer head and color pattern on pronotum and
base of elytra. It is only known from the Rocky Mountain re-
gion. The larvee feed on lamb’s quarter, the adults flying up to
cottonwood trees.  There arc two broods, as in s/rob:.

Evrrrrnix rrneata Bal. (PLTI, Fig. 4.)

Eutettix pullata Ball, Can. Eut., XXXIII, p. 48, 1901.

General appearance of scifula but narrower and darker. FEly-
tral pattern of s/rodi, but not as dense. Dirty hyaline white,
irrorate with brownish fuscous on pattern. Length € 5.5™™,
g smms width rog™m.

Vertex narvower and slightly more angled than in scitela or strobi, slop-
ing from behind down to the transverse depression.  Margin flat on the mid-
dic third. slightly rounding near the eyes. Elytra appressed posteriorly,
giving a wedge-shaped appearance.  Venation distinet, definitely lined with
brownish fuscous.
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Color: Vertex creany yellow or white and irregularly lined in the trans-
verse depression. four small dots in front of this and three subquadrate retic-
ulated areas behind, the latter somctimes coalescing.  DPronotum milky
white, irregularly irrorate, often partly omitting the anterior dise; scutellum
with the angles brownish fuscous, the dise creamny yellow, elvira dirty sub-
hyaline white with brownish fuscons markings in the pattern of s/7of/. but
with less irrorations and nore reticulations,  Basal thivd of corium with the
pigment lines reduced to black points, sutural margins with the six black
points and light arcas of scifeda. Face and below, pale vellow.

Genitalia: TFemale seginent with the margin broadly rounded. median
fourth triangularly excavated, the apex ol excavation broad and slightly
roundingly produced.  Male valve obtuse, plates narrow long-trinngular, the
outer margins straight and tips attenuate.

Habitat: Manitou and Salida, Colorado (Van Duzee, Ball),
Las Vegas, New Mexico, Bright Angel, Arizona (Barber and
Schwarz, U. 8. N. M.), Arizona (Cornell coll.), and Riclhficld,
Utah (Ball).

The adults have been (aken late in July and August from pine
trees in southern Colorado and Utah. ‘They were taken only in
sheltered sitnations and this is probably the northern limit of
its range,

FKUTFETTIN PERELEGANTIS Ball.
(1. 11, Yig. 5.)

Eulettix perelegantis Bail, Can. Ent., XXXIII, p. 146, 1901.

Form of mildredw, nearly.  Vertex more angled, pattern and
marking resembling scifula and pullate, but of a solid olive fus-
cous shade, with few reticulations. Leugth & 3™ 4. 735"
width 1.7

Vertex obtusely angulate ov slightly rounding, half fonger on middle than
against cye, disc sloping, the transverse depression shallow, margin distinet,
often slightly producced. Flytra moderately long, only slightly depressed,
venation rather weak and obscured against the apex.

Color: Vertex and face creamy white, four equidistant pale fulvous spots
on anterior margin of vertex and some irregular irrorations at base.  Prono-
tum pale olive, four irregular black marks behind cach eye, joined at their
bases. Disc with faint brown irrorations usually emphasized as two broad
stripes near the light median linc.  Scutelimm with a minute ivory white
point in eacli angle sct off by a larger hrown one. apical Lrown =pot cquad-
rangular and separated from the hasal one by an angular ivory white spot,
disc sparsely irrorate with brown; sometimes the dise anil white markings
washed with vellow. Flytra ivory white, with the saddie and entire claval
areas before disc, omitting a triangle at base, and an angular strip aloug the
suture, brownish olive edged with black. Apical portion reticulated and
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clouded with brown. omitting three large irvegular light spots on margin and
often afew small civeular ones on dise. Sutural margins with a pair of black
spots. Below., pale.

Genitalia: Female segment with the posterior niargin slightly rounding
or almost truncate, median fourth angularly cmarginate with a stout blunt
tooth filling the notch,  Male valve angularly rounding, apex urilobate,
plates together triangular, apices acute hkunentous,

Habitat: Specimens are at hand from Ifort Collins, Salida,
Ridgway, and Durango, Colorade, Cisco and Richfield, Utah, all
collected from red cedar by the author.  The solid color pattern
will at once separate this species from pa/latie, which it otherwise

“closely resembles.

1SvrerTIN aiLpbriEDA Ball.
(IL 11, Vig. 6.)

foudelti mildrede Ball, Can. Ent., XXXITI, p. 35, 1901.

Form and general appearance of perclegantis ncarly, verlex
rounding, yellow, scutellum with {he dise vellow, unmarked.
Tength ¥ 5.5 & smer width nearly 20,

Vertex broad, shovter than in peselegandis, resembling strebhl but slightly
angled, strongly sloping to a thick margin, transverse depression shallow.
ivira as in peyclegantis.

Color:  Vertex and face fulvons or orange vellow.  Vertex wmmarked or
wWith hut traces of the nnwkings of perelegautis.  Pronotum with the mark-
ings of poredegantis but paler, the black markings reduced to an jrregular
line behind the eves. Scutelhum fulvous or orange with an irregular veticn-
late arca against cach basal angle and a dash on cither side of the apex
brown,  Fivta with the pattern and colov of percleganlts exeept that the
white arci on outside of ¢lavus is smuller and nearly semicircular instead of
wedgeshaped, and thie clowding at apex is wsually denser.

Genitaliaz Female segnent hroadiy vounding, or almost truncate, with
the median third produced into black, marked, cvenly-rounding Jobes.
Male valve obtusely rounding, plates stightly Tonger than their hasal width,
their apices filamentous.

Habitat: Specinens are al hand from Manitou, Colorado (Van
Duzec, Ball), Las Vegas, Now Mexico {Barber and Schwarz, UL S.
N. M.), and Arizona (Corncll coll.).

This pretty species, porclegantis, and pullata, form a group of
closcly related tree-inhabiting forms.  This species is found with
perelegantis on the red cedar, but only in shelfered situalions.
From the latter species it may be readily separated by the yellow
scutellum and distinet genitalia.
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EUTETTIN SNOWT 1. sp.
(PLOILL Fig. 70

Form and general appearance of sauwcia, nearly, wmuch paler,
pattern and color of mildrede, nearly, but lacking the black mark-
ings. White, with a very pale brownish olive color pattern,
Length € & 75™™: width 1.3"™

Vertex rather long. very slightly angled, dise almost flat, the margins
thick, elevated, slightly acutely anglad with Iront. Elytra rather short,
venation regular, the apical cetls short,

Color: Vertex pale creamy white, sometimes with six faint hrown spots
on atterior margin and traces ol irvorations on the dise. Pronotumn fincly
irrorate with pale olive, with a brownish cast. Elytra hiyaline, with the pat-
tern of nrildredes, o saucia. nearly, very pale brown olive, the saddie Tading
out towards the costa, pattern covering the entire claval arca except for a
narrow ivory white margin along suture on anterior hall, Saddle with the
anterior margin sloping rapidly backwards aud fading out hcfore reaching
costa, rather broadiy connecting with the apical clowd inside the middle of
the disc. Three or four points on outer margin of claval pattern, one on an-
terior edge of saddle, another at apex of clavus and a few against the (hird
and fourth apical veinlets, brownish or fuscous,

Genitalia: Female segment with a posterior margin gently rounding., a
pair of minute acute median teeth set off by a siight noteh on cither side.

Habitat: Described from three specimens from Douglass, Ari-
zona, altitude 3,730 feet (F. I1. Suow), one from Catal Springs,
Arizona (Barber and Sclhiwarz, U7, S, N. M.}, and onc from Cornell
U. coll. labelled “* Ariz. Lot 34, all females.

Euryrerx savera Ballo (PLIT, Fig, 8)

Euteitix sancia Ball, Can. Int., XXXNIIT, p. 46, 1901.

Form and color patiern of puliata, ncarly, darker, and without
the pattern on vertex. Much more definitely marked than in
snowi.  White, with a definite color pattern.  Tength € g.6mm,

<3\4'2nnn..

Vertex shorter than in yrored, about eqquuidling prlckhella in length, but more
angulate, one-third longer on middle than against eye. Dise sloping, the
transverse suture strongly marked on siddle half, before which the marein
is flat and nearly right-angled with the inflated and strongly curved frout.
Elytra as in pulchella, venation stmple. distinet.

Color: Vertex pale ycllow, six minute points on anterior margin and
three irregularly irrorate patches on the posterior dise brown.  Pronotum
white, coarsely irrorate with dull brown, omitting three irrcgular lines on
disc and the lateral margin. Scutellum finely irrorate with brown, three
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ivory white points i an apical triangle and sometimes a yellow stripe on the
dise.  Elytra ivory white with a patiern as in swoici or pulchella. of dull
brown shghtly edged with fuscons, a few coarse brown or fuscous reticula-
tions on base of coritm and two or more light spots along the conunon suture.

Genitaliar Femate segnment with the posterior margin truncate or slightly
ronnding. median fourtl excavated and bearing two slightly protruding me-
dian tecth,  Malc valve obtusely rounding, plates narrow, long-triangular,
the apices acute, attenuate, clothed with fine liirs,

Habitat:  Speciimens are at hand {rom Greeley, Fort Collins,
Denver and Buena Vista, Colorado, Cisco, Utah (Ball), and Los
Angeles county, California (Coquillett).

Uitall speciinen was taken from a place where the hottle weed
(Lriogonan fnflation) was abundant, while the Colorado specimens
were swept from places where another species of /Zdogonum grew,

Eurerrix rerncnknia Baker., (P II, Fig. 9.)

Fudettix pulchella Baker, Psyche, VII, Supp., p. 24, 1896 (Desc.

N. M.

Lutettin seaber Osborn and Ball, Dav. Acad. Sci., VIT, 1898 (Desc.

Towa): Towa Acad. Sci., V, p. 235, 1898 (list).

Superficially resembling s£706f, but with much more definite
pattern and with darker chestnut color. Length & 4.7 7' g g,

Vertex broad, short, scarcely tonger on widdle than against eves, disc
very slightly sloping, transversal depression faint or obsolete except back of
apex.  Iront receding, gently rounding, slightly acutely angled with vertex,
the margins thick.  Elytra of median tength. Venation obscure,

Color:  Mitky or ivory white, minutely heavily jrrorate, with testaccous
brown as follows: all of vertex except an ivory Hine in front of the transverse
depression, into which extends four equidistant brown points, all of prono-
tum except an ivory hine on vach lateral margin, scutelium except three
white dots, forming an apical triangle and often four more on disc: elytral
pattern as in seucia, only denser and more definitely margined.  ‘The ivory
line along chival suture narrow and definite, with a few acute brown projec-
tHons, to just before the saddle where it broadens into a semioval spot. Three
cquidistant white dots along sutural wmargin.  Face and below, pale yellow.

Genttalia: Female segment with the posterior margin gently rounding,
median fourth slightly emarginate, with two minute teeth extending a trifle
hevond the margin., Male valve very short amld obtuse, plates similar to
suueiu, Yong-triangulay, their apices ncute.

Habitat:  Specimens are at hand from Ames, Towa (Ball), San
Augustine, New Mexico (Cockerell), Tueson (Hubbard, U, S. N,
ML), Baboyuivaria Mts., Arizona (Suow), and Arizona (Cornell
coll.).
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This is probably a southern species, as no specimens have been
taken in Colorado or Utah. Baker's specimens from Fort Col-
lins, Colorado, no doubt bhelonged to saucia, as he speaks of them
as darker in color and different in other points. The types of
scaber are very much larger and especially broader than the west-
ern specimens of pulchella and may possibly be distinet, but it is
not possible to separate them on structure or pattern with the
material at hand. This species is closely related to sawcia, and
from their color it is probable that both will be found to feed on
species of Eriogonum.

Evrerrix awsipa (Ball). (Pl I, Fig. 10.)

Phlepsius albidus Ball, Can. Ent., XXXII, p. 203, 1900.

Resembling scifu/a, but smaller and much paler with very obscure
saddle of ramose lines. Length @ 4.5, &'3.8"™; width 1.2™",

Vertex flat, scarcely sloping, longer than in scifufa, and slightly more
evenly rounding. Transverse depression faint, anterior margin broadty
rounding over to front. Elytra moderately long, appressed belind.

Color: Vertex pale creamy white, six [aiut clots ou the anterior margin
and about six dashes at base brown. Pronotum pale, sometimes faintly
washed with olive and with a few brown irrorations. Elvtra milky white,
with scattered brown pigment lines heaviest in the male. These pigment
lines usually aggregate so as to form a very obscure pattern like that of
saucia, but often wanting along costa. 71hic basal half of corium with a few
coarser reticulations than those of pattern. A spot at apex of clavus and
about three smaller ones along edge of claval pattern, on the basal half,
black. Below, pale.

Genitalia: Female segment with the posterior margin slightly rounding
and weakly notched in the middle. Male valve broad, triangularly round-
ing, plates equilaterally triangular, their apices slightly acute, not as long as
the pygofers.

Habitat: Specimens are at hand from Pueblo, Palisades, and
Grand Junction, Colorado; Thompson’s, Helper, and Monroe,
Utah, all collected by the author, and Douglass, Arizona (Snow).

This specics, insana and snowi have reached a similar pale con-
dition by quite different routes. 1In this species it has been by
reduction in number and size of the ramose lines until it resem-
bles the color of Atriplex confertifolia, on which it feeds.

Evtrerrix panNosa Ball. (Pl II, Fig. 11.)

Eutettix pannosa Ball, Can. Ent., XX XIV, p. 12, 1902.
Superficially resembling saucia, but smaller, darker, and more

{Proc. D. A. 8., VoL. XIL.] 7 [July 8, 1907.]
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coarsely reticulate. Vertex long, face dark. Heavily and coarsely
reticulate above with dark brown, except tlie costal third of ely-
tra. Length @ 4.5™" 4" width 1.2™™,

Vertex long, right-angled, the apex a trifle rounding, half longer on mid-
dle than against eye.  Disc almost flat, the anterior margin thin, angle with
face acute. Elytra rather long, narrow, venation regular, distinet, dark
lined; rarcly a second cross nervure present.

Color: White, the entire dorsal surface heavily, coarsely reticulate with
brownish fuscous, except the narrow lateral margin of pronotum and outer
half of elvtra. Usually six irregular black spots on anterior margin of ver-
tex. The reticulations on elytra are heaviest near the outer cdge of pattern,
shading out to irregular pale arcas along the suture. Quter half of clytra
with a few irregnlar reticnlations and ramose lines along veins and costa.
Face heavily irrorate with brownish fuscous. Below, washed with brown,

Genitalia: Temale segment with the posterior marygin rounding, the me-
dian fourth produced in two bluntly rounding lobes as in mi/dredec.  Male
valve narrow, slightly obtusely angular, plates rather broad, cquilaterally
triangular, their margins convex and apices slightly produced.

Habitat: Known only from the types from Los Angeles county,
California (Coquillett, U. 8. N. M.). The long flat vertex and
white stripe along costa will at once distinguish this species.

EUTETTIX TEXANA 1. sp.

Form of strebi or seminuda, nearly, but entirely lacking their
color pattern, resembling a/bida but pale creamy yellow, entirely
covered by coarse reticulations of very pale rusty brown. Length
¥ 4.6mm a2 width 1.6m,

Vertex nearly as in sf/iobi, a trifle angled before, dise slightly sloping, in
the same plane as pronotum, transverse depression shallow, margin thick
and indefinite except at apex, where it is slightly acutely-angled with the
front. Elytra asin sérebl, venation regular but very much obscured by the
reticulations.

Color: Pale creamy yellow, coarsely and rather evenly reticulate with
pale rusty brown, often wanting on the vertex. Pronotwn and elytra often
with a few scattered ivory white dots, face and below pale.  Sometimes the
reticulatiou becomes so pale as to be scarcely visible.

Genitalia:  Female segment with the posterior margin truncate or stightly
rounding. median fourth excavated either side of two rounding approximate
lobes that equal or slightly exceed the margins. Male valve very short, ob-
tuse, plates long-triangular, acutely pointed.

Habitat: Described from five females and two males from
Brownsville, Texas (Suow), and Victoria, Texas (U. S. N. M.);
easily distinguished from the other pale forms by the saffron color
and absence of definite pattern.
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EuTrETTIX BICOLORATA Ball. (Pl II, Fig. 12.)

Euteitix bicolorata Ball, Can. Ent., XXXVII, p. 212, 1905 (Ark.
and Utah).

Form of strobi, nearly, but entirely different in color and pat-
tern. Pale greenish white with heavy black reticulations, omit-

ting the elytra from the apex of clavus forward. Length @ 6.2™",
d'5.7""; width 1.7™™,

Vertex narrow, modcrately long, very slightly produced in the middle,
disc strong, convexly sloping to the deep transverse depression, heyone
which the margin is very slightly sloping. Iront very strongly inflated.
almost angled as seen from side, meeting vertex in a slightly obtuse angle.
Elytra long amd narrow, veiation weak, obscure on basal part, slightly
broken by the heavy reticulations on apical third.

Color: Vertex ivory white, four points on anterior wargin, and a sub-
quadrate reticulate area occupying the middle of either side of the disc. black:
often a black dot against eye in the transverse depression, connected by a
line with the quadrate area. TPronotum ivory white, heavily reticulate with
black, usually emitting a few large spots on anterior submiargin, a narrow
median stripe and a line along posterior margin.  Scutellum hrown, irregu-
larly maculate with black and white, a definite spot on cach lateral margin and
apex ivory white. Tlytra dirty cream color with a greenish cast to just be-
yond the edge of clavus, then milk white with heavy black veins and coarse
reticulations.  Usually a black cloud at apex containing a small round light
spot. Upper half of face grcenish white. a small black point under either
eye, lower half heavily irrorate with dark brownish fuscous.  Below, hrown
or black, genitalia light.

Genitalia: Female segment with the posterior margin slightly rounding,
slightly angularly produced in the middle fourth with a weak median notch.
Male valve small, obtusely rounding, plates long-triangular, acutely pointed.

Habitat: Specimens are at hand from Richfield, Utah (Ball),
and Hot Springs, Arkansas (Barber, U. 8. N. M.).

Larvie stout, the vertex almost conical. TPale greenish white with dark
brown mottlings on back of vertex and pronotum. Upper half of face white,
lower half dark brown or black; below, dark brown.

-'This species is found ouly on Fpledra. When resting on a
stem it resembles a frayed sheath, such as encircles the joints, so
well that it will often escape detection.

Subgenus ALIGIA nov.
Allygus Van Duzee, Ent. Am., VI, p. 93, 1890; Trans. Am. Ent.
Soc., XIX, p. 299, 1892; Catalogue, p. 294, 1894.

(Not A/lygus Fieb., Cat. Europ. Cicad., p. 13, 1871, or of other
European authors).
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Vertex short, sloping, rounding to front without a definitely angled mar-
£in except near apex, transverse depression faint or curved posteriorly in the
middle and ending at the ocelli; front long, wedge-shaped, margins not con-
stricted between antennal sockets. FElytra subhyaline, the nervures distinet,
dark, two cross nervures present between the sectors and usually a munber
of supernumerary veinlets along costa and claval sutures.

Type of subgenus jucunda Uhl.

Thhis subgenus includes the forms in which the ramose pigment
lines have broken up into veinlets and many of them have disap-
peared. ‘There is in some forms a fairly definite saddle and the
head is still short, hut is not conical as in the typical Ewutettix and
the transverse depression has been pushed back.

This group agrees with A/ygus in posscssing a second cross
nervure, but in other characters is widely separated and has, no
doubt, had a very different origin.

ARTIFICIAT, KEY TO THE SPECIES.

A Vertex nearly right-angled, the apex slightly produced. inscripla V.D.
AA  Vertex rounding, the margins nearly parallel.
B Nervures and markings on clytra brown or fuscous, nervures distinet.
¢ Vertex Iulvous, eyes hright red, female under smimn. oculea Rall.
CC  Vertex pale, washed with brown, eyes dark hrown or black. Fe-
male smun. or over.
D Form narrow, vertex white with definite dark markings. General

color brownish fuscous. Jucunda Uhl,
DD  Form broader. vertex washed with brown obscurely marked.
(General color brown. nruenda Ball.

BB Nervures and warking on elvtra tawny, nervures often indistinet on
basal part.
C A number of supernumerary veinlets along costa and claval suture.

Males darker than females. modesta Osh. & B.
CC At the most only one or two supernuinerary veinlets along costa or
claval suture. Males golden. maniton Ball.

FEoeTeETTIX (ALIGIA) INSCRIPTA Van Duzee,
(PI1. 111, Fig. 1.)

Allygus inscriptus Van Duzee, Ent. Am., VI, p. 92, 1890 (Desc.

Calif.); Catalogue, p. 294, 1894.

Resembling jucundea, but paler and with a definitely angled ver-
tex. Length € 5.5, &'4.5""; width 1.5™™,

Vertex almost right-angled, apex acute, nearly twice as long as against
eye, two-thirds the length of pronotuin, transverse depression on a line with

the ocelli. Tlytra long, ratlier narrow, venation similar to that of jucunda,
the reticulations not as definite.
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Color: Vertex pale creamy, two dots at apex, a short transverse line in
the depression and two dots at base brownish fuscous. Pronotum pale,
washed and faintly irrorate with brown. Iilytra pale, the nervures and
transverse veinlets brown, often a brown cloud omitting the base and a nar-
row transverse band across the second cross nervure.

Genitalia: Female segment with the posterior margin truncate, median
fourth slightly produced. Male valve short, broadly triangular, plates long-
triangular, their apices upturned.

Habitat: Specimens are at hand from Tos Angeles, California
(Coquillett), and Mountain View, California (Fhrhorn).

The pointed vertex will at once separate this species fronr any
other member of the group.

EurTeETTIX (ALIGIA) OCULEA Ball.

Eutettix oculea Ball, Can. Ent., XXXITI, p. 50, 1901.

Form of jucunda, nearly, smaller, with a narrower, longer ver-
tex. Lighter than mamda, with a fulvous vertex and red eyes.
Length @ 4'75mm.) &4'2511111).; width I_3nun._

Vertex narrow, slightly longer on the middle than against cye, with the
apex slightly rounding, not quite twice wider than long. Flytra parallel-
margined, slightly flaring, venation and reticulations as in jrcnnda.

Color: Eyes bright testaceous red, vertex and face hright fulvous with a
crescentic line on the depression and spot on the disc against either eyc testa-
ceous. Pronotum milky white, sparsely irrorate with fuscous on anterior
disc omitting the median line.  Scutellum with the markings of jucunda, the
fuscous replaced by fulvous. Elytra milky white, the nervures aud reticula-
tions fuscous in sharp contrast. Traces of three fuscous bands as in jwcunda,
but with pigment spots reduced in size, leaving the general effect of a milky
white wing with dark nervures.

Genitalia: Temale segment resembling that of seunda but with the pro-
jection less sharply bi-lobed. Male genitalia similar to that of jucunda, the
valve shorter but similarly pointed at apex.

Habitat: Specimens are at hand from Rifle, Ridgway, Dolores
and Durango, Colorado (Ball).

This species is apparently strictly confined to the sarvice berry
(Peraphyllum ramosissimum).  Adults were taken commonly in
late July and early August. The red eyes and reddish cast of the
dorsum harmonizes well with the red twigs of its food plant.

EuteErTIix (ALicia) Jucunpa (Uhl). (PL III, Fig. 2.)

Jassus jucundus Uhler, Bull. U. S. Geol. and Geog. Surv., I1I, p.
469, 1877.
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Laramesus jucundus Osborn and Ball, Dav. Acad. Sci., VII, p. 97,
1897 (foot-notc); Gill. and Baker, Hemip. Colo., p. 84, 1895 (in
part) (after Uhler).

(See under c/ucta and madesta for eastern references.)

Superficially resembling zigridorswn, but paler and with a
rounding head. Longer and more nearly parallel-inargined than
any Lndeltix proper.  Lenglh®s.5"™ o 50 wwidth r.ymm,

Vertex evenly rounding. scarcely longer on middle than against eyes, two
and onc-half times wider thau long, transverse depression deep. Llytra
long, narrow and flaring, about fiftcen veinlets between inner sector and the
claval suture, half that sumber along costa, a few between the sectors of
clavus and in the posterior end of the central anteapieal cell, and often other
irr¢gularities in venation.

Color:  Vertex white or pale yellow, the transverse depression, two spots
at apex, a dash on margin against ocellus, an clongate spot agaiust either
cye. a line inside and sometimes the median line brownish fuscous. TProno-
tum pale, mottled with bLrownish fuscous, emitting the posterior border and
the narrow median line.  Scutellum with five narrow longitudinal stripes
and the transverse suture black, Jdividing it into compartments.  Outer an-
gular compartments, apex ane a spot on margin between them, ivory white.
Sceond compartments orange or dark brown, median compartinents pale
creainy., a round black spot in cacl in front of suture, niechian stripe termin-
ating in an enlargement just back of suture.  LElytra milky white, the nerv-
ures and veinlets dark rusty brown, traces of three transverse bands, one
midway belween the cross nervures, another at apex of clavus and a third at
apex of elytra. “The first two bands of brown cloudings and fuscous brown
arcas in the center of the cells, apical one dark smoky, containing an oval
light spot. The common suture with four pairs of black spots and three
pairs of larger ivory white ones.  Front brown, with light arcs, sutures of
face brown,

Genitalia: Temale segment with a posterior margin slightly rounding,
median fourth obtusely voundingly produced. pygofers long, narrow, ovi-
positor exceeding the pygofers by three times its width.,  Male valve short,
obtusely angulate, apex produced, plates long, slightly convexly narrowing
at base, then regularly narrowing to the subacute black-tipped apices, dise
CONvex.

Habitat: Specimens arc at hand from Fort Collins, Palmer
Lake, Colorado Springs, Salida (Ball) and Manitou, Colorado (Van
Duzce), Las Vegas, New Mexico, and Williams, Arizona (Barber
and Schwarz) (U. 8. N. M.), Soldier's Summit and Salt Lake,
Utah (Ball).

This species is strictly confined to the scrub oak growing on
the mountain sides at from five to eight thousand feet elevation.
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Adults have been taken most abundantly in July and August.

The type of this species 1u the Uliler collection is from Manitou
and is no doubt the one from which the description was mainly
drawn, as it fits it exactly. No specimens of this species have
been found in the FEast, and it is very probable that the specimens
referred herc by Dr. Uhler beloug to mwdesta. T.ater workers,
doubtless mislead by the Maryland reference of Uhler, placed this
name on what is now knowu as c/uc/a, while the latter part of the
Gillette and Baker reference probably refers to wigridorsim.

LEuTeETTIX (ALIC1A) MUNDA Ball,
(VL I, Fig. 3.)

Eutettix munda Ball, Can. Ent., XXXIII, p. 48, 1901.

Closely resembling jucnnda in structure and geueral appear-
ance, much broader, with more flaring elytra.  Vertex pale fulv-
ous with few markings. Length @6, o 52" width 2™m™,

Vertex broader and slightly more angled than in Jucunda. transverse de-
pression shallow. Face much broader, elytra brouder, more flaring, and
with more numerous trausverse veinlets than in jwcnnda.

Color: Vertex dirty orange, with the markings of jucunda reduced to pale
round spots or absent. DPronotum pale, witlt a few irregular mottlings on
dise. Scutellum dirty orange or pale, an oval brown spot inside basal angle
and a black dot either side the apex.  Elytra subhyvaline white with bands
as in jucundia but Lroader and more diffuse in color, reticulations finer and
lighter color, apical bands reduced to a tew rusty brown margins to the ner-
vures. Black and white spots along the common sutures, as in jucrnda.

Genitalia: Female segment broad, short, posterior margin truncate with
the median third slightly produced, and broadly bi-lobed.  I’ygofers shorter
than in jucunda, only slightly exceeded by the ovipositor. Male valve tri-
angular, plates broad at hase, long, spoon-shaped, with bluntly rmmding
apices.

Habitat: Specimens are at hand from Palmer Lake, Salida,
Ridgway, Dolores and Durango, Coloradoe (Ball), White Mouut-
ains, New Mexico (Cockerell), and Williams, Arizona (Barber and
Schwarz, U.S. N. M.).

This is a duller colored and less plainly marked species than
Jucunda, some specimens even approaching medesta in shade; they
however lack the tawny ground color to the elytra and the bands
are differently placed. This species also occurs on the scrub
oaks, but is much rarer than jweunda in the regions under ob-
servation.



58 DAVENPORT ACADEMY OF SCIENCES.

EuTeETTIX (ALIGIA) MODESTA Osborn and Ball.
(PL. III, Tig. 4.)

Lutellix modesta Osborn and Ball, Dav. Acad. Sci., VII, p. 98,

1898 (Desc. Jowa).

Resembling munda, but stouter and more tawny, superficially
resembling swbacnca.  Stout, fulvous or tawny, with a light band
across second cross nervure. Length € 5.5 & 4.5™"™; width
i .sllllll..

Vertex shorter and nmore sloping than in manilon, rounding to the front,
the apex a trifle produced before the transverse depression.  Elytra shorter
than in yeunda. venation similar, the anteapical cells much shorter, super-
numerary veinlets along clavus and costa inclined to be irregular and
branching.

Color: Pale fnlvous, inclined to be paler on the vertex and anterior part
of pronotum. Vertex with a pair of tawny spots near apex aund a pair of
oblique marks inside the basal angles.  Pronotum faintly irrorate with tawny.
LElytra subhiyaline white clonded with reddish fulvous, omitting an indefinite
basal band and a narrow definite one across the second cross nervure.

Genitalia:  Female segment almost truncate, with a broad slightly round-
ing median projection. Male valve triangular with the apex produced,
plates long, spoon-shaped, the margins clothed with long hairs, except for
the black-marked upturned tips.

Habitat: Specimens are at hand from Ames, Towa (Ball), Mary-
land (Uliler coll., U. S. N. M.), District of Columbia (Heidemann)
and Tryon, North Carolina (Fiske, Osborn coll.).

This species apparently feeds on oak and as it is the only east-
ern representative of the subgenus it canmot be confused with any
other species. The specimens from North Carolina are more
highly colored than those from the other localities.

EuTeTTIX (AL1GIA) manNrrou Ball. (PL III, Fig. 5.)

Eulettix manilon Ball, Can. Ent., XXXITI, p. 49, 1g9071.

Form and general appearancc of modesfa, but smaller; smaller
than oculea. Golden yellow with a lemon yellow vertex, female
elytra subhyaline, both with transverse light bands. Length ¢
4.5™ & 3.75™; width 1.3

Vertex narrow, distinctly longer on middle than against eye, forming an
obtuse angle, depression obscure, entire margin rounding to front. Elytra
moderately long, very much flaring in female, appressed in the male.  Ven-
ation as in oculea, but lacking the numerous cross nervures.  Usually two or
three cross nervures in the central anteapical cell, the posterior one often
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forming an enlarged hexagonal compartient, an extra cross nervure to costa
close to the fifth apical cell and wsnally a cross nervure on clavus. The
fourth apical cell very large and almost circular. Male much smaller and
narrower than female.

Color: Female, vertex amxl face lemon yellow, sometimes with two fus-
cous spots at apex of vertex. Pronotuin pale cinereous, washed with golden
omitting three faint stripes. Elytra pale milky subhyaline washed with tes-
taceous brown on the disc, a definite light band across the second cross nerv-
ure and an irregular one before the apical cells. The nervures on anterior
half concolorous, on posterior half brownish fuscous in sharp contrast, apex
of clavus and the costal nervures fuscous. Male same as female except that
the pronotum and anterior two-thirds of elytra are of a rich golden brown,
the light band across the second cross nervure reduced to a few milky spots.

Genitalia: Female segment with the posterior margin slightly rounding,
the median fifih slightly produced and bhi-lobed, pygofers of medium length,
scarcely exceeded by the ovipositor. Male valve ronnding, the apex pro-
duced, plates as in jucunda, the apices curved up but not darkened.

Habitat: Specimens are at hand from Manitou (Van Duzee
and Ball), Palmer Lake, Dolores (Ball), and Grand Junction, Col-

orado (Van Duzee), and Las Vegas, New Mexico (Barber and
Schwarz, U. S. N. M.).

This is strictly an oak feeder and occurs on scrub oaks with
Jucunda. ‘The adults are most common in August. The very
small golden yellow male will at once distinguish this species
from any other in the group.

Subgenus MESAMIA nov.

Paramesus Van Duzee, Trans. Am. Ent. Soc., XIX, p. 299, 1892;

Catalogue, p. 290, 1894; and other American authors.

(Not Paramesus Fieb., Ver. d’Zoa. Rot. Ges. Wien, X VI, p. 506,

1866, and European authors).

Vertex with the disc depressed, anterior margin usually elevated and
acutely angled with the front, margin often slightly produced, front narrow,
slightly constricted at antennal socket, then angularly widened to the ocelli,
surface smooth polished, nearly flat above. Flytra subhyaline, the second
cross nurvure present (sometimes obscure) and the central anteapical cell

slightly constricted. Usually with a number of supernumerary veinlets
along the clavus and costa.

Type of the subgenus nigridorsum Ball.

This subgenus includes forms in which the ramose lines have
been aggregated into definite nervures as in /igia, but the head
has been elongated and the vertex and face flattened. Even here
the transverse bands or ‘‘saddle’’ type of marking predominates.

{Pmoc. D. A, 8., Vor. XIL} 8 {July 13. 1907.]
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Some of the members of this subgenus have been placed it Par-
amesus by different American authors and in the flat and highly
polished front they do closely resemble that genus; but in the
shape of the frout and the vertex, and still more in the structure
of the elytra, they are apparently quite distinct and have, no
doubt, arisen through very different lines of development.

ARTIFICIAL KEY TO THE SPECIES.

A Species with fuscous markings or at least fuscous nervures,
B A number of fuscous reticulations between sceond sector and clavus.
C A dark saddle on elvtra between the cross nervures.
nigridorsum n. sp.
CC  Without a definite dark band.

D Size of wigridorsumn, vertex depressed, with four spots on anterior
margin, connected by a line posteriorly, a broad band below
vertex. straminea Osb.

DD Swmaller than wigiridorsum, vertex Aat with a narrow line above

and below margin, sometimes wanting.  coloradensis G. & B.
BB No reticulations between first sector and clavus. A definite light
band across the first cross nervure between the sectors.
C  Vertex conical, without spots, species stout. cincta O. & B.
CC  Vertex flat, with a marginal row of black spots. Species elongate.
Senestrata Ball,
AA  Species fulvous yellow with light spots, or ereamy with a median stripe,
nervures concolorous.
B Vertex short, obtusely rounding, six black spots on anterior margin,
two veinlets to costa. Jolnsoni Van Duzee.
BB Vertex much produced, roundingly riglitangied, unicolorous above.
Four or wore costal veinlets.
C  Elytra fulvous, with Hght spots. wilellina Fitch.
CC  Elytra creamny, with a common brown stripe along suture,
palliolata Ball.

Lurrrrix (MESAMIA) NIGRIDORSUM 1. sp.
(P, 111, Fig. 6; LV, Fig. 6.)

Paramesus teiningi Osborn, Towa Acad. Sci., I, pt. I, p. 120, 1892
(Iowa as 2. sp.); pt. IIL, p. 104, 1893 (as favining? and note); Van
Duzee, Catalogue, p. 290, 18y4: Osborn, JTowa Acad. Sci., VI,
P. 39, 1899 (NW. Iowa): Wirtner, Ann. Carn. Mus., I11, p. 221,
1904, (Pa. and notes).

Laramesus jucundus GGill. and Baker, Hemip. Colo., p. 84, 1895 (in
part).

Milky white, posterior half of vertex, pronotum, scutellum and
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amedian saddle on elytra black or dark fuscous brown. Iength
Q 5mm. 8\4\11!“.. \Vldth 1.7“““'_

Vertex but little longer than half its basal width, obtusely rounding. one-
third longer on middle than against eye. Disc depressed, anterior margin
elevated and acutely angled with front. Elytra moderately long, flaring,
parallel-margined venation regular, two cross nervures, a few cross veins on
clavus, a series along the claval suture, and about seven strong and slightly
reflexed ones alony costa.

Color: Vertex with a black line hetween the acelli, which sends forward
a quadrangular spot on either side of the median line.  Before this line the
margin is ivory white, dise brown, face highly polished, shiining. shading to
black below, traces of ahout five pale arcs. Prouotum brown hehind the
eyes, behind this a narrow light band containing a pair of irregular dark
spots on either side. Behind this the dise is hrownish or fuscous irrorate.
Scutellum irrorate with brown except for threc ivory white points in a tri-
angle. Elytra milky white, the nervures brown, a black or dark brown sad-
dle across the posterior two-thirds of clavus and usually a narrow band at
base and apex and the costal veinlets black.  The saddle contains four white
spots along the suture and sowe irregular ones on the corinm.

Genitalia: Female segment rather long, posterior margin slightly angu-
larly excavated, the median fifth produced into a broad strap-shaped tooth
as long as its basal width, slightly narrowing and a triflc bi-lobed at the
extremity, pygofers short and stout, very convex as seen from below, the
ultimate segment curving around them. Male valve very obtusely angulate,
almost concealed, plates small, a trifle longer than their basal width, slightly
concavely narrowing to their acute apices, margins clothed with a few coarse
spines.

Habitat: Specimens have been examined from Penn Station,
Pennsylvania (Wirt), Black Mountaing, North Carolina (Beuten-
mueller), Ames and Little Rock, Jowa (Ball), Sioux Falls, South
Dakota (Osborn), Onaga, Kansas (Crevec), Lamar, Pike's Peak,
Pueblo and Trinidad (Ball), and Colorade Springs, Colorado
(Tucker), Provo, Lehi, Salt Lake and ILogan, Utah (Ball), and
Guerrero, Mexico (Biologia coll.). Tt is apparently a southern
species and reaches its northern limit in Pennsylvania, Towa, and
Colorado.

The larvae resemble those of séraminca in shape and color pat-
tern, but are somewhat darker, with the white spol smaller or
partially wanting.

This species is two-brooded, the adulls appearing in June and
again in August. Both larvae and adults feed on two species of
Helianthus, causing black spots on the leaves.

This species has long been known in collections and has been
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commonly determined as fwiningi Uhler. The species described
under that name by Uhler proved, however, on examination, to
be the vilellina of Fitch, thus leaving this form without a name.
Its milk-white elytra with the black nervures and black saddle
in sharp contrast render it a strikingly distinct and easily recog-
nized species.

EuTeETTIX (MESAMIA) STRAMINEA (Osborn).
(P1. 111, Fig. 7; IV, Fig. 7.)

Paramesus stramineuns Osborn, lowa Acad. Sci., V, p. 231 and 24T,
1898 (Desc. Towa, S. D., and Neb.).
Size and form of nigwidorsum, nearly, but of a uniform green-
ish straw-color, with dark veins. Tength € 5.5™™, &' 4.5™™; width
1 _7mm._

Vertex slightly longer and more angled than in #igsidorswn. Elytra dis-
tinctly longer and more flaring than in that species, the apical and anteap-
ical cells longer, the central anteapical cells enlarged at the apex and some-
times divided.

Color: Disc of the vertex straw yellow, anterior and posterior margins
ivory white, behind the anterior margin there is an irregular black line, in-
terrupted in the middle, which is sometimes reduced to four black spots, a
pair against the ocelli and a larger pair behind the apex. Anterior half of
pronotum pale dirty vellow, posterior half olive and brown irrorate, and
separated from the yellow portion by a darker line which arches forward in
the middle. Scutellum with a pair of orange spots just inside the margin
and seven light dots around the edge. Elytra subhyaline washed with
brownish olive on the disc. except for three pairs of oval milky spots along
the suture, nervures brown, a crescent at apex and the costal veinlets fuscous.
Face pale, front brown, darkening above with a narrow black band under
vertex, arcs of the front light.

Genitalia:  As in aigridorsiin.

Habitat: Specimens have been examined from Ames and Little
Rock, Towa (Ball), Sioux City, Jowa, and Sioux Falls, 5. . (Os-
born), West Point, Neb. (Bruner), Onaga, Kansas (Crevec), Riley
county, Kansas (Osborn coll.), Fort Collins and Palmer Lake, Col-
orado (Ball), American Fork, Lehi, Salt Lake, Layton and Logan,
Utah (Ball). It is probably confined to the Mississippi Valley and
western states, where its food plants abound, but will, no doubt,
be found much farther south than at present recorded.

The larvie are elongate, the abdomen quite tapering, vertex distinctly
fonger than pronotum, longer and more angled than in the adult, but with
the same depressed disc. Color light smoky or chocolate brown, with two
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black dashes at apex of vertex, separated by a median stripe and a narrow
crescent of wliite. A narrow median light stripe with an enlarged spot at
each transverse suture extends back to the abdomen. An irregular row of
white spots on each side near the margin, one on each abdominal segment,
and two on cach thoracic division. Pairs of iutermediate spots on the prono-
tum, the wing pads, and the first thiree abdominal segments and four spots in
a diamond on the fifth and sixth segments, white. Face white, a band below
the vertex brown. the antennal sockets, lower half of front, and clypeus
black, below and legs white. Femora annulate with black at apices, tibie
annulate at both extremnities, spines on hind tibia arising from black points.

This species is closely related to rigridorsam, but can be readily
separated by the absence of the saddle and by the greenish color.
It has about the same life history as that species and also feeds
on Helianthus, but is found only on the rough-leaved species,

Furrrrix (MEsaMIa) coLoranenss (G. & B.).

Allygus coloradensis G. & B., Hemip. Colo., p. 91, 1895 (Desc. Col-
orado).
Paramesus immacnlatus Ball, Can. Ent., XXXVII, p. 211, 1905.

Fonn of nigridorsim, nearly, but slightly smaller, resembling
a pale sframinea, but much smaller and with a flatter vertex.
Ilength (_‘? 4-5"”“-’ C?\ 3 .7llllll.; “yi(ltll b '6“”])..

Vertex flat, form of sframinea, nearly, the apex a trifle more pointed,
acutely angled with the front, but not produced. FElytra short and with the
venation of nigridorsun except that usually there are more reticulations.

Color: Pale greenish white, often with a sparse wash of yellow and dirty
brown. Vertex usually with a hair line of black along the margin, inter-
rupted in the middle, and sometimes with two black spots at base. Prono-
tum pale straw anteriorly, immaculate, or with a few black spots around the
eyes, disc irregularly irrorate with brown. Elytra pale or greenish brown,
subhyaline, the nervure and reticulations brown, darkest along the costa.
Sometimes a faint brownish cloud on the disc omitting a few milky spots.
Pale specimens may be uniformly greenish white.

Genitalia: As in strandnea, female segment pale, the margins of tooth
embrowned.

Habitat: Specimeuns are at hand from Fort Collins, Home,
Palmer Lake and Rico, Colorado; Soldiers’ Summit and Logan,
Utah, all collected by the author, and Orizaba, Mexico (Biologia
coll.). A damaged specimen from Keatchie, Louisiana (Hine)
probably belongs here,

The larvae were not preserved. They were pale, with faint
brown markings. Both larvee and adults feed on a single species
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of sage brush (A. dracunculoidesy. 'There are two broods in a
season, the adults appearing in middle June and again in early
August.

It was rather difficult to decide as to which name to apply to
this species.  A. coloradensis G. & B. was described from a single
example, and what purports to be that example is now in the
Colorado collection. ‘The head is lost, but it is unquestionably
a male of the previous species (sframinca Osborn). Recognizing
this the writer, while in Colorado, described this species as immac-
wulatus. The description of coloradensis, however, applies much
better to the present species, and later examinations have shown
that the material sent out as coloradensis, as well as most of that
remaining in the Baker collection, belongs to this species. If the
species were placed according to the Colorado type, then séram:-
inea should be known as coloradensis, and this species as inmacu-
lata. 1f, on the other hand, the description is to be given great-
est weight in fixing the species, and on account of the question-
able character of all the Gillette and Baker types, this plan has
been adopted in the present case, then the present arrangement is
the correct one.

LorterTix (MEsaMia) civeta Osborn and Ball.
(PL IV, Fig. 1.)

Futeltix jucunda Van Duzee, Psyche, VI, p. 307, 18g0: Osborn,
Iowa Acad. Sci., I, pt. 1L, p. 120, 1892 (Jowa); Van Duzce, Cat-
alogue, p. 297, 1894 (Md., Texas, Miss.).

Fulettix cincta Osborn and Ball, Dav. Acad. Sci., VII, p. 97, 1898
(Desc. Iowa, Texas and D. C.); Osborn, Iowa Acad. Sci., V, p.
235, 1898 (Iowa list); Ohio Acad. Sci., 8th Ann. Rept., p. 67,
1900 {Ohio); Wirtner, Aun. Carn. Mus., III, p. 223, 1904 (Pa.
and note); Osborn, in 20th Rept. St. Ent. N. Y., p. 530, 1905
(Long Island).

Resembling munda in shape, the dark and light bands reversed.
Larger than nigridorsum, with a sloping vertex. Length& 6™,
d'5.3™"; width 1.8™m,

Vertex sloping, with a weak depression, margin subacute, nearly half
longer on middle than against eye, the apex bluntly conical. Flytra com-

pressed at apex, venation of the pattern of wigridorsiin with the cross nerv-
ure carried forward or wanting, the claval nervures united and joined to
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suture. Quter anteapical cell often divided, about four reflexed veinlets to
the costa, broadenerl along the margin.

Color; Vertex and upper part of face pale, dirty greenish yellow washed
with saffron, lower part of face rusty. Pronotum soiled greenish or yellow-
ish brown, irrorate. Scutellum pale, a pair of spots on each lateral margin
and a smaller pair on the disc.  Elytra milky or greenish washed with saft-
ron, the nervures reddish. A broad brownish or fuscous band crossing the
posterior half of clavus and then sloping obliquely back to the costa.  The
nervures have a narrow saffron margin through this band and there are a
few pale spots in the cells. The cross nervures on clavus broadly black,
forming an oblique mark, an irregnlar arca in the third apical cell, and the
expanded costal nervures black.

Genitalia: Female segment with the posterior margin slightly rounded,
a trifle produced in the middle.  Male valve short, rounding, plates long,
broad at base, concavely narrowing to the strap-like upturned apices, mar-
gins thickly clothed with fine hairs.

Habitat: Specimens are at hand from Plummer’s Island, Mary-
land, District of Columbia (Heidemann), Greensburg, Pennsyl-
vania (Wirtner), Castalia and Columbus, Ohio (Osborn), Michigan
(Heid. coll.), Ames, Iowa (Osborn and Ball), Onaga, Kansas (Cre-
vec), Texas (Osborn coll.), aud it has been recorded from ILong
Island, New York, and Mississippl above. Specimens are also at
hand from Mexico, Central America, and Brazil (Ball coll.).

The life history records are incomplete but indicate a single
brood of adults appearing the last of July and through August.
The food-plant and larvee are unknown. The adults have been
taken from weeds in damp woods.

This species is quite distinct in our northern fauna. The heavy
costal nervures and oblique spots on clavus will separate it at once
from any Jassid known. Its known distribution from New York
to Kansas and down through Brazil indicates that it is able to
adapt itself to widely varying counditions and it will, no doubt, be
found throughout its entire range east of the plain regions, when
more collecting is done. It was thought for a time that this was
Jassus jucundus of Uhler, and was so listed. Later the real jucunda

" was found and this species described as cincla.

EUTETTIX (MESAMIA) FENESTRATA Ball.

Euteltix fenestrata Ball, Can. Ent., XXXIV, p. 12, 1902.

Structure of joknsoni, nearly, resembling jucunda, larger and
more definitely marked. Pale, with brown markings and numer-
ous milk white spots on elytra. Length® 6™ width 1.5™",
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Vertex short and flat, margins almost parallel, front narrow, a little ex-
panded above, meeting vertex in an acute but rather thick margin.,  ISlytra
long and narrow, folded at the apex, venation similar to jucunda but lack-
ing cross nervures along claval suture and with the second cross nervure
faint or wanting. Claval nervures tied together and outer one to suture,
Central anteapical cell very long, constricted, and with about three cross
nervures, antertor end very much enlarged.

Color: Vertex pale yellow, a pair of crescentiforn spots at the apex, a
pair of dots on the margin against the ocelli, a dash against cither eye in
front, and a pair of spots on either side the dise, posteriorly brown or black.
Pronotum pale, irrorate with brown posteriorly, irregularly spotted with
black anteriorly. Scutellum as in straminea. Flytra milky white with a
parrow dark brown hand at base, a broader one between the cross nervurcs
and a narrow smoky onc at apex.  Nervures dark in sharp contrast with the
white bands.

Genitalia:  Temale segment with the posterior margin truncate uext the
lateral angles, the middle half obtuscly angularly produced, the apex of
which is again produced into 4 triangular tooth.

Habitat: Sierra Madre Mts., Chihuahua, Mexico (Townsend).

BuTerTix (MESAMIA) JOHNSONT Van Duzee.
(P1. 111, Fig. 8.)

leutettix johmsoni Van Duzee, Can. Ent., XXVI, p. 137, 1894 (Desc.

Pa.): Catalogue, p. 296, 1894 (N.Y.); Oshorn and Ball, Iowa

Acad. Sci., IV, p. 232, 1897 (JTowa); Osborn, in Smith Cat. Ins.

N.J., p. 95, 1900 (N. J.}); Wirtner, Auu. Carn. Mus., II1, p.

223, 1904 (Pa.); Osborn, in 20th Rept. St. Ent. N. Y., p. 5371,

1905 (N. Y.).

General appearance of wit/elina, nearly, much smaller, with a
shorter vertex. Orange fulvous, maculale with white, six black
points on the vertex margin. Length % 5.2 J'4.8"™"; width
I -31)]")..

Vertex slightly sloping, with a definite depression, rather short, one-third
longer on middle than against eye, meeting the face in a slightly acute angle.
Elytra moderately long, slightly flaring, the claval nervurcs often tied to-
gether and the outer to suture.  No supernuinerary veinlets on corium, and
the second cross nervure often obscure or wanting, anteapical cells short, the
middie one constricted, apical cells large, the fourth one unusually so.

Color: Orange fulvous; vertex margin with an interrupted line beneath
and six dashes above, black: posterior margin of vertex, three stripes on the
pronotum and numerous oval spots on the elytra, milky white.

Genitalia: Female segment suddenly narrowing at about half its length,
then rounding slightly to the posterior margin, posterior margin roundingly
emarginate, slightly notched in the middle, the margins of the notch bear-
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Jassus twiningd Uhler, Bull. U. S. Geol. and Geog. Surv., IV, p.
st1, 1878 (Desc. N. D.).  (Not favningi of later authors.)
Faramesus furcalus Osborn, Can. Ent., XXXTI, p. 285, 1900
(Desc. Maine).
Rich fulvous, with an oblique testaceous stripe on the elytra.
Vertex long and acutely angled in front. ILength® 6.5=™, &
5.5"™ width 2™,

Vertex almost as long as pronotum, roundingly angled at apex, the disc
slightly depressed, almost flat, margin acute, a trifle produced.  Elytra long,
but little flaring, venation obscure, second cross nervure present, outer apical
cell often divided, a number of veinlets to the costa.

Color: Vertex, face and all below, lemon vellow, a narrow black line
under vertex in dark specimens.  Pronotum testaceous, the anterior margin
pale yvellow, scutellum pale yellow, the basal angles clouded with testaccous,
elytra pale golden, sublivaline, an oblique band at base and another parallel
witl it from the middle of costa to apex of clavus, testaceous; tips of costal
veinlets black. “Whole surface of elytra sprinkled with white spots, especi-
ally conspicuous on clavus and in the bases of apical cells.

Genitalia: Female segment rather long, posterior margin shallowly emar-
ginate, with a narrow strap-like tooth arising from the middle. This tooth
is half longer than its hasal width and often ¢xpanded, bi-lobed at the apex.
Male valve triangular and nearly as long as the ultimate segment, plates
roundingly narrowing to just before the acutely pointed and slightly pro-
duced apices, margins clothed with weak hairs.

Habitat: Specimens have been examined from Maine (Osborn
coll.); New Hampshire (Slosson); Massachussetts (Uhler coll.);
Sault Ste. Marie, Canada (Osboru coll.); Agassiz, B. C. (Osborn
coll.); Wellington, B. C. (Taylor); District of Columbia (Heide-
mann); Iowa, Nebraska and Colorado (Ball); Utah (Van Duzee);
Washington (Osborn coll.), and it has been reported from New
York, Pennsylvania, New Jersey, Michigan, South Dakota and
North Dakota above. It isapparently a northern species extend-
ing clear across the continent in Canada and the northern United
States, and reaching its southern limit in Pennsylvania, Iowa and
Colorado. In Colorado it was only found on the plains in the
northern part, while it extended to the southern border in the
mountains.

Larvae: (Not preserved). They were rich creamy yellow with rusty brown

mottlings scattered on the dorsum, and were covered with a whitish bloom.
The vertex was very similar to that in the adult.

There is apparently a single brood, the adults appearing in late
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June and early July and continuing through two months. It
feeds on wild rose, the larvee curling the leaves.

The long vertex and fulvous yellow color alone will separate
this from any other species in the group. Fitch also mentions
the long elytra and dark spots on the costa near the apex. The
northern forms are a trifle narrower and darker as a rule, and
from these Dr. Uhler described Zuining? and Prof. Qsborn furca-
fus. Dr. Uhler evidently recognized this identity, as Prof. Heid-
emann informs me that there is a female in the Uhler collection
in the National Museum, from Turtle Mountain, labeled ** Para-
mesus vitellinus Fitch, twiningi Uhler.”” This is evidently a type
of twiningi, as it was described from females from Turtle Moun-
tain and Pembina. Gillette and Baker united the species and
referred to the type of fwiningi as a faded inale. There is 2 male
in the Uhler collection, from Turtle Mountain, labeled ‘‘/assus
twining?,”’ but this cannot be the type, as the description says
“only females have been examined.”” ‘This male was probably
one of those species referred to by Uhler as ‘‘too much altered to
admit of description.”’ As stated under nigridorsum, later writers
have considered that species as the fwinings of Uhler.

EuTETTIX (MESAMIA) PALLIOLATA Ball,
(PL. 111, Tig. 9.)

Eutettix palliolata Ball, Can. Ent., XXXIV, p. 13, 1902 (Desc.

Texas).

Form and structure of wvife//ina, a trifle smaller. Creamy yel-
low, with the pronotum, scutellum, and a narrow stripe along the
sutural margins of elytra, rich brown. Length & 6", & g™,
width 1.gm™-.

Vertex and face as in t/c//ina, the former a trifle more depressed on the
disc. Elytra scarcely inclined to be flaring, venation very obscure, similar
to vitelling, the second cross nervure usually wanting, about four supernum-
erary veinlets to costa.

Color: Vertex pale lemon yellow, pronotuin pale greenish white, with
four obscurely defined brown stripes, the outer onc with a definite outer
border next to a narrow, creamy, lateral margin. Scutellum washed with
brown, the apical triangle inclined to be yellow. Elytra with the scutellar
and sutural margins narrowly bordered with brown. This stripe enclosing
five or six small white spots on its outer margin, the rest of clavus creamy
white, continuing the stripes on the margin of pronotum. Corium subhya-
line white, nervures indistinct.  Below, pale lenion yellow.
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Genitalia: Female segment twice the length of the preceding, truncate
posteriorly, with the median fourth produced into a blunt tooth, slightly
notched at the apex. DMale valve obtusely angulate, the apex rounding,
plates long and narrow, margins rounding at base, concave towards the blunt
upturned apices.

Habitat: ‘The original material from the United Statcs Na-
tional Museum was simply labeled ‘‘Tex.”” Several specimens,
probably from the same original lot, have been examined since,
and one male received from College Station, Texas (Sanderson).

In structure this species is closely allied to witellina, while in
color pattern it is quite distinct. This is evidently an extreme
southern form, while w/fe//ina is the most northern one in the genus.

SPECIES NOT INCLUDED.

Loutettix exitiose Gillette and Baker, Hemip. Colo., p. 100, 1895.
This species belongs to the genus Athysanus.

Lutettix lerebrans Gillette and Baker, Hemip. Colo., p. 102, 1895,
Baker has siuce referred this to the genus Athysanella.

Lutettix vanduzet Gillette and Baker, Hemip. Colo., p. 102, 1893,
Thhis = fassus laetus Uhler and belongs to Cicadula.

Athysanus irrorellus Stal., Freg, Eug. Resa. Ins., p. 295, 1859.
It has been impossible to recognize this species from the brief

description. It is doubtless a Phlepsius or a Eulellix.

PHYILOGENY.

The genus Zuleitix is apparently an ofishoot from the same
line of development that produced the genus Zhlepsius. The
close structurat resemblance to the latter genus of the sfrodi group,
together with the presence of the pigment lines, would indicate
a common origin and if it were not for the presence of some rather
generalized species, indicating other relationships, it might be
considered as a recent outgrowth from that parent stock.

In the breaking up of the ramose pigment character two
lines of development seem to have been followed. To oue
group in which the pigment lines were lost in certain areas and
remained unchanged (at first) in others, the subgenus Euwlettix has
been restricted. In the second line of differentiation the ramose
pigment lines were reduced in number and increased in size, and
these pigment lincs were apparently often followed by trachesz,
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forming true nervures from which the second cross nervure and
other cross veinlets have arisen. ‘This line apparently soon split
on head characters and formed the subgenera A/igia and Iesamia.

The subgenus Fuleitix seems to be made up of three quite dis-
tinct branches. The sf706f group, in which the ramose lines were
first confined to restricted areas, then gradually changed to defi-
nitely margined color patterns and finally in the highest forms
became nearly solid colors. The lurida group, in which the pig-
ment lines were apparently first replaced by diffuse color areas
and then these varied in different ways. This group is still very
plastic and apparently quite recent. Its rclationship to the sirobi
group is evident but quite puzzling. In the case of the pigment
lines it agrees with the darivida group and il may have been an
early offshoot from that source. The darivida group, in which
the pigment lines have been transformed into round black punc-
tures or entirely Jost. It would also be possible to look upon this
as a group set off before pigment lines were developed. but in that
case it would be necessary to cousider Zuleftix as the older genus
and Fhlepsius as the offshoot. The close resemblance in larval
characters to the strobi group, and the fact that this group is con-
fined to the arid region where pigment reduction is general, make
it very certain that the former has been the line of evolution.

THE STROBL GROUP.

Starting from a hypothetical ancestry with pigmentation in the
form of ramose lines, this group has developed along the line of
reduction in the pigmented arca and concentration into definite
color patterns. In this fexana represents the first known step in
this direction, but probably not in the dircct line of the group.
The tendency in this form is toward total reduction, which peints
very strongly towards it as the ancestral line of the darivida
group.

From an indefinite reduction in elytral pigmentation probably
slightly emphasized at the base, two divergent lines soou sprang
up: one in which the reduction was on a very definite slightly
oblique basal area and an irregular subapical one; the other, in
which the reduction was emphasized along the costa. In this,
albida presents an intermediate type, probably the beginniug of
the second line of development. In pannosa this line hias become
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fixed and quite highly specialized in both structure and color,
while in bdicolorata a wide departure is again made in that the pig-
ment has disappeared from all but the apical third of the elytra.
This might easily arise from an extreme reduction in either a pan-
nosa or pullata pattern, but the marking on the remainder of the
body strongly suggests the former species.

In the first group a definite pattern as represented by sérodi and
scitula was apparently soon established, sfrob7, however, diverging
from the direct line through a change in ground color from brown
to red. Seminuda apparently arose from this same stem at about
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the same time, but diverged in the further reduction of the color
areas and in an increase in the density of the pigment. Strobi
and seminuda are apparently extreme forms in different lines,
while the further development of the group came through the
more generalized scife/e branch.  Of this branch pullata still re-
tains the generalized pattern and some of the pigment lines. The
ground color has, however, changed from lemon to orange and
the pattern is darker and more definitely margined. A still far-
ther darkening of the margins and an olive cast to the center of
the pattern gave derelegantis, while still further reduction in pig-
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mentation on the body region gave mildredar.  In saucia the pig-
ment lines of pullata have coalesced into a finely irrorate coudi-
tion on a brown pattern. This has been further modified in two
different ways: deepening into a rich brown and extending onto
the vertex in pulcicila, or fading into a brownish olive in snowi.

THE CLARIVIDA GROUP,

This group contains three quite distinct elements. In one line
the pigment lines entircly disappeared, leaving a golden yellow
ground color in stricla, and even that has been lost in fenclla.  In
the other line round dots have in part replaced tlie ramose les;
these again diverged, insana aud paupercula retaining the dots
over nearly the entire surface, while osdorni and darivida have
lost most of them, osborni retaining a few on the elytra and dari-
vida only four, which have become greatly emphasized on the
vertex margin.

THE LURIDA GROUP.

This group of varieties apparently arose froin a marmorata-like
form in which pigment lines had broken down into brown mott-
ling omitting a more or less definite spot on the elytral suture.
An increase in the size of the picka
mottlings until they coalesced S .
into a uniform reddish brown S
shadegave southwicki aslightly
farther darkening of the elytra
and a segregation of the pig-
ment on vertex and pronotum
into transverse bands gave /ris-
fis, while a farther increase in urida
the darkening and segregation
formed picta, a black and yel-
low extreme. Through an- macntaso
other line of variation from marmorafa we get /urida, in which
the brown pigment has spread out and taken a reddish cast on
the elytra and disappeared from the rest of the dorsum. From
these forms, with a little reduction on both areas, a golden green
guerci form results.  Through a change in the ground color to a
“bright yellow, together with a reduction of pigment on the elytra

subaena, N
Soukhwicki
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and a concentration of it into bands on the vertex and pronotum,
slossoni is formed. If the elytral color is also segregated and deep-
ened into black blotches in the cells, then an unnamed variety ap-
pears, and coalescence of these blotches is all that is required to
form a picta again.

As guerci is only the result of reduction of brown pigment to a
minimum it would be possible for it to arise from either sou/s-
wicki, subaenea or slossoni. In the same way the concentration of
the pigment into bauds on the vertex and pronotum of lurida
would give a /ristis.  Thus it would be possible for forms appar-
ently alike to have arisen through different lines of variation and
in the material at hand this has apparently occurred.

SUBGENERA ALIGIA AND MESAMIA.

As mentioned above, these groups apparently sprang from a
ramose pigmented form by reduction and concentration of the
pigment lines. These lines apparently broke up and disappeared
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first along transverse bands, the two principal ones falling into the
regions of the two transverse nervures between the sectors, while
between these bands the amount of pigment was considerably in-
creased. While this was going on there was a separation into
two groups on head characters; one group, which is here recog-
nized as the subgenus A/gia, retained the short depressed head .
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and much of the original pigmentation, while the other branch
developed a longer and flatter head with an acute margin to the
vertex and carried the change from the pigment lines to definite
nervures to the extreme. This latter group is here recognized
as the subgenus Jesamia.

SUBGENUS ALIGIA.

The ancestral forms in this group have apparently been lost, as
the known forms are already pretty clearly divided into two
groups on the color and arrangement of the pigment. In one
line the pigment is dark brown and still more or less ramose in
character, while in the other it has changed to a tawny red and
become diffuse in character on the bands. In the first group,
which is apparently the older, munda represeuts the most gener-
alized type; from this a reduction in the amount of pigment, es-
pecially on the median band, and a slight change in form gave
Jucunda, while still further reduction in pigment and size, together
with a reddish cast, gave ocw/ea. By another line of development
from munda the pigment was again reduced and the head pro-
longed to forw iuscripla.

In the other line modesfa has not materially changed in struc-
ture from the munda type, although the tendency to diffusion in
the pigment areas Is already well-marked, as is the tawny color.
In manitox the ramose lines have almost all disappeared and in
the male the tawny color has heen concentrated into a uniform
golden yellow.

SUBGENUS JMESAMIA.

Like the preceding subgenus this group apparently first divided
on color and arrangement of pigment, one group changing but
little from the original brown at first and then darkening up,
while the other changed to a diffuse fulvous red. In both groups
the ground color has a tendency 1o appear in milky white spots
in sharp contrast.

The group with the dark wmarkings divided on the amouut of
reticulations on the elytra and on head characters, the first group
starting with a definite saddle and only a few coarse reticulations
in nigridorsum. From this pattern, by the loss of the saddle, stra-
minea was formed, and by further reduction in pigment, colora-

[Proc. D. A. 8., Vor. XIL] 1o Unly 22, 1907.]
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densis, these three species forming a very closely related group.
The other branch of this same stem contains quite simmilar forms,
both, however, possessing considerable pigment in solid bands and
therefore little in the form of transverse veins. This has resulted
in a reduction in the seconud cross nervure, so that it is weak in
fenestrata and often wanting in c2ncfa.  On account of not posses-
sing the cross nervure the relationship of cinefa to this group was
not at first recognized. One of the first results, however, of the
concentration of the ramose lines is the formation of a number of
transverse veinlets to the costa, and in the more specialized forms
these become oblique. Iu c/ncta these veinlets are highly devel-
oped and it therefore appears to be an offshoot from this group
with the second cross nervure moved forward or replaced by a
doubling or even trebling of the first one.

The group, with the fulvous coloration again separated on head
characters johnsoni, still retaining the short head and marginal
spots of the ancestral group, while the others have developed a
longer and flatter vertex, without markings. In the development
of the long vertex witellina is quite specialized, while in the saddle
on the elytra it still shows its origin. Falliclafa, on the other
hand, has not gone as far in head development, but in the reduc-
tion and concentration of elytral pigment to a narrow strip on the
inner margin it has departed widely from the general trend.

GENERAL CONSIDERATIONS.

‘The generalized color pattern everywhere, both in adults and
larvee, is the oblique band or saddle. T'his s retained through-
out the entire sfrobi group, appears at least in the lower forms of
every other group except the arivida branch, and even here it
appears in some of the larvee.  The origin of every color pattern
from the ‘‘saddle’” prectudes the idea of having a true stripe ap-
pear. In pannosa and palliolala the markings strikingly resemnble
stripes, but tlie ramose character and included light spots show
that these patterns are very different in origin from true stripes.

As a group the head is very short, far shorter, no doubt, than
it was in the primitive Jassid stem from which our genera have
sprung. ‘This would be shown in a comparison witl sowme of the
less specialized genera, as is easily seen in comparing the larvae
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with their adult forins. That the head is very variable is shown
by the fact that forms with loug verticles have arisen independ-
ently in each of the groups. Zannosa in the strobi group is pos-
sibly questionable, but panpercula, vitellina, coloradensis and in-
scripta show unquestionable relationship and derivation from
shorter-headed formis in their respective groups and lend strong
support to the placing of pannosa.

The change from the ancestral ramose brown pigment to a dif-
fuse fulvous red is another variation that has appeared independ-
ently in all groups except the darizida one, in which both have
been lost. In the jucunda, iigridorsim and lfurida groups it ap-
peared early and marked one line of development. In the strobs
group it appeared early in sewmznuda and later in a different line,
in pulchella. ’

Such an apparently trifling character as a dark line under the
vertex margin appears in all three branches of the subgenus
Mesamia.

GEOGRAPHICAJ, DISTRIBUTION AND ADAPTATION.

Both Futettixz and Phlepsins are widely distributed, the former
being nearly world-wide in distribution, while the latter is known
from both North and South America and forms have recently been
referred to this genus from the Philippines (Kirkalday), Ceylon,
and East Africa (Mclichar). Both genera have, however, reached
their highest development in the Nearctic region, and species
formation is apparently still in progress here.

In the present state of our knowledge of the distribution of our
Jassid fauna, little'more can be done than to point out general
lines of dissemination. Distribution along the northern limits of
this group is fairly well known, but from the southern part, to
which we must look for the centers of dispersal, our material is
as yet very meager and only from isolated localitics. Some pecu-
liar facts are, however, brought out in the study of even this im-
perfectly known distribution of our species. (Vncia, with a dis-
tribution from New York to Kansas and south to Brazil, does not
seem to have given rise to a single form in our fauna, while far-
ther south its relatives are apparently the predominant group in
the genus. The /urida group, with its varicties, is the next most
widely distributed, ranging from Massachusetts and Michigan to
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California and south to southern Mexico. Although prolific in
varieties, none of the other species can be traced back to this
group. In fact, with the possible exception of wigridorsum not
one of these eastern species has given rise to any other form. In-
stead, the great development of the entire group has been in the
southwest, and here the species have apparently become fixed and
distinct and exhibit little variation. This is especially noticeable
when the condition of the /«»ida group in the two regions is com-
pared. In the East, and especially along the Atlantic coast, every
known variety occurs with every gradation of the series. On
passing westward, however, the number of varieties grows less
until, in the Rocky Mountain region, from Colorado to California,
only three forms have been found, marmorata, subacnca and querc,
all representing one line of development, and for the latter two,
at least, apparently fixed forms showing little tendency to vary.
In fact, if guerci and swbacnca occurred in this region alone, they
would be regarded as distinct specific types, but when considered
in counection with their eastern extension it is impossible to do so.
In the genus (lasiopfera of the Cercopidee the same conditions
exist. In the northeastern United States the two species are
widely and indefinitely variable while the same species in Color-
ado have only a few varieties and these very constant.

The reason for this variation can only be conjectured. It seems
possible that the explanation may lie in the fact that under arid
conditions the range of a particular food plant is often broken and
isolated and that in this way the varieties have been separated
until they became fixed. In the light of recent work on varia-
tion in insects, and especially Tower’s exhaustive work on Lep-
tinolarsa, it seems probable that much of this indefinite color var-
iation in the eastern region is due to the varying humidity. In
support of this is the fact that the black varieties of the Jurida
group have been found only in the humid regions, and in the
greatest abundance along the Coast regions in Maryland and
Florida, while the pale guerci is the most abundaut form on the
dry mountain slopes in the Rockies. This same general distri-
bution also holds in the (Zastoptera. The black forms are most
abundant from Maryland to New Hampshire and again around
Lake Erie, while the pale and intermediate forms are the common
ones in Colorado, and no black onies have been found there.
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The geographical distribution of color iu the entire group is in
general harinony with Tower's conclusions, the darker and more
solid colors being with one or two exceptions found in humid re-
gions while the paler and more broken patterns are in the arid
Southwest. Two apparent exceptions to this are easily explained.
Stroéi ranges from Massachusetts to Utah without changing color,
but in the arid regions its distribution is limited to the moist con-
ditions in which its food plant can grow, while w/#//ina, another
eastern and northern species which has been taken in Colorado
and Utah, occurs only in the mountains except in the northern
part.

That changes in temperature and humidity have been import-
ant factors in modifying these color patterns is undoubtedly true,

but that the subsequent fixation or further wmodification of these
" intricate patterns could have been brought about in this way is,
in the light of our preseut kuowtedge, very doubtful.

Tower's experiments were made on a group already highly
specialized along the line of ‘*warning colors,”" and any tendency
to vary along the liue of adaptation to environment would have
been eliminated in the fixing of the warning pattern.  That any
number of different patterns might be equally effective as far as
warning is concerned is also probable, hence this was an ideal
group on which to show the full effect of temperature and moist-
ure. That the new patterns resulting failed to survive would not
necessarily show a lack of value in the pattern, but rather a lack
of education on the part of predatory animals.

In the present group, however, the development has been along
entirely different lines. Every form of which we know the life-
history shows in both larva and adult a remarkable adaptation to
its food plant, and in many cases to some particular part of the
plant or to some change in the plaut brought about by the insect
itself. Thus the larvee of strodi, scitila, nigridorsum and straminca
have become wonderfully adapted to the discolorations which
their punctures make on their respective food plants, and as these
discolorations are of the same color in both humid and arid cli-
mates the insects are constant in color throughout their range.
On the other haud, sci/ir/a or some closely related form has, in the
western region, given rise to a group of distinct but closely re-
lated species that have taken up other food plants, and in doing
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so have beeu modified in both color and pattern to conform to some
part of their host. In doing this the general change has heen
toward a decrease in pigwment, apparently more for the reason that
the general trend of the arid flora is toward decreased pigment
aud that was the line of sclection necessary to adaptation, than
because of any direct effect of the arid climate on the insects
themselves. If the change was due to the climate it would affect all
alike. Instead, we find sfrodi at the base of the series unchanged,
and palchcl/a at the top of one line with a still deeper pigment
than its ancestors in direct adaptation to its food plant. The re-
maining forms, although under the full effect of the arid climate,
have either remained practically unchanged or else grown paler,
but each one along the line that has adapted it to a particular en-
vironment, as in the case of the yellow and pale green of mildrede
to the Juaiper.

The reduction in pigment in the darivida group has been ex-
treme, but not more than was necessary to adapt them to the
white or greenish white plants of the desert region, and each form
has been modified along the same line as that of its food plant.

An interesting and convincing case of adaptation is shown in
bicolorala. Here the saddle of the strobi group has entirely disap-
peared, while the rest of the markings have been intensified.
This insect feeds exclusively upon the Zphedra, a bushy plant
whose stems superficially resemble the scouring rush. The in-
sect’s body is about the size of a stem, and the pale creamy elytra,
with the apical reticulations, so closely resembles a frayed sheath
such as encircles the nodes that the deception is often complete.

Another apparently clear case of adaptation is that of ocnlea.
Its nearest relatives, mwnda and jucunda, are oak-feeding forms,
widely distributed in the Southwest.  In southwestern Colorado
a sarvice berry occurs with the oaks, and here ocw/ea 1s found,
slightly smaller and paler than jucunda, with bright red eyes and
other reddish shading enough to admirably adapt it to the red
twigs of its new host.

If the /urida group is to be looked upon as in the process of
species-formaing, then the criteria used by cither Tower or Adams
would point to the Atlantic coast region as the point of origin,
for in this region occurs the greatest variation, the largest num-

ber of individuals, and probably the least dependence on a re-i
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stricted habitat. The occurrence of varieties distributed clear
across the contirent in the northern range of the species would,
however, point to a much older and more southern origin, or else
to a wide distribution of the species before the southern migra-
tion.

The greatest number and most closely related species of the
strobi group are found in the Southwest, and that would point to
that region as the center of dispersal for this group; but these
species are evidently derivatives of more generalized types found
generally distributed in the humid region. In the same way 2ig-
ridorswm ranges from the Atlantic coast west to Utah at least and
south to southern Mexico, while straminea and coloradensis, its
nearest relatives, are restricted to the Southwest.

From the above facts it would seem that this group arose under
humid conditions and that all of the main divisions were set off
while still under those conditions; that representatives of each of
these groups migrated into the arid regions of the Southwest and
there gave origin to the dominant Jassid types of that region,
twenty-nine out of the thirty-four forms here listed being found
there.

As to the location of the original center of distribution of these
humid forms our preseut knowledge gives no clue. It is possible
that all these forms were set off before the southern migration of
life and that their present distribution is a secondary one.

LIFE HISTORIES AND IFOOD PLANTS.
(See Life History Charti

In order to work out the life history of a species with any cer-
tainty it is necessary to have a given locality under observation
throughout an entire season, or else a series of observations on
different localities running through several years. Of the two,
the former is to be preferred, but a combination is still better than
either one alone. The finding of thie larvee and watching their
transformations is really the only satisfactory method of deter-
sining the number of broods. Next to this in value is the occur-
gence of the adults in numbers, especially the males, as the males
rarely live as long as the females and their preponderance always
marks the beginning of a brood of adults.

For the determination of the food plant, the finding of the
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larvae is also the best criterion. Single captures of adults are of
little value and often misleading, as they usually prove to be ac-
cidental. Repeated captures of adults on a particular plant or
the finding of a large number at one time have been accepted in
some cases, but even liere there is danger of error, as would have
resulted from referring scifu/a to cottonwood, where the adults
are found.

While working on the life history of the Orthoptera of Color-
ado, from 1898 to 1902, many ohservations were made on the spe-
cies of leaf-hoppers occurring there. This work was continued
in Utah and during the seasons of 1905-6 a special study was
made of /2. fenella in connection with its injury to beets. To as-
sist in working out this problem all species of the genus-found
coloring or distorting leaves were carefully observed. During the
season of 1906 this work was carried on in cooperation with the
Bureau of Entomology of the Department of Agriculture, and the
facts discovered are included here through the kindness of Dr.
Howard.

Lutettia tenelfa.—The adults of this species were found in small
numbers oun the weeds in waste places early in May before the
sugar beets were up. In early June they appeared on the beets
in small numbers, gradually increasing for several weeks. FEgg-
laying began late in June and continued into August, the great
majority of the eggs being deposited in the ten days preceding
the middle of July. The larve appeared in small numbers by
July 1oth and continued through August; the great majority of
them, however, appeared the last ten days of July and changed
to adults some twenty days later. The eggs are elongate, slightly
curved, tapering at one end, and are thrust into the beet stems in
a slightly downward direction. At first they are scarcely visible,
but as the stem grows the slits open and they are pushed out
until at hatching time they are often over half free,

Twelve females were enclosed in a cage over a moderate-sized
beet and from this beet, thirteen days later, two leaf stems were
removed. These stems contained one hundred and sixty-one eggs
and this did not represent more than one-sixth of the beet top,
indicating that at least eighty eggs, and probably more, are laid
by one female. From the records of this and other cage experi-
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ments the egg stage under cage conditions appeared to be from
thirteen to fifteen days, and the larvee developed in from sixteen
to twenty-two days more, making the total time from egg to adult
from twenty-nine to thirty-seven days, under cage conditions.

In dissecting females during the egg-laying period only from
four to nine fully developed eggs could be found at one time, in-
dicating that the eggs are developed as laying proceeds and that
probably each female deposits eggs through a period of several
weeks.

This species is apparently single-brooded and, like most single-
brooded species, that brood extends through a long period of
time, somme of the earlier larvae often maturing before the later
eggs are laid.

This long egg-laying period in single-brooded species has
often deceived observers unacquainted with the habit and led
them to the conclusion that there were a succession of broods,
and for this reason some of the observations necessary to deter-
mine these facts are given. The discovery of adults soon after
the vegetation had started in the spring, indicated that they had
hibernated in that condition, as it was too early for them to have
developed. ‘I'he presence of fairly equal numbers of females and
males would of itself indicate that eggs had not been laid and the
female showed no signs of eggs. When examined on the beets,
June 23d, there were more females than males and the females all
had large eggs in the ahdomens. There had not been either time or
favorable weather sufficient for a brood to have developed before
this, so this was near the beginning of cgg-laying for the brood
of larvee appcaring in July. Just as soon as adults began to ap-
pear again a nuinber of fresh males and females, together with a
number of large larvze, were caged and kept until frost, but no
eggs were deposited. On September r2th, no eggs having been
laid in the cages or in the field, and the dissection of a number of
females showing that none had developed as yet, a number of in-
sects were swept from the field and placed in a cage and kept until
the beets were harvested. No eggs were found in any of the
cages and the insects were still alive, iudicating that they hiber- .
nate without laying egys.

The original food plant of this species is still in doubt. In the
spring it occurred on Sarcobatus, Dondia, several species of Afri-

[Proc. D. A. S., VorL. XIL.] 1t [July 23, 19u7.]
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Plex, russian thistle, and rarely on most species of these two fam-
ilics of plants occurring in the waste places. Later in the season
most of these insects had migrated to the beets; in one place,
however, they were found in some numbers on greasewood (Sar-
cobatus) during egg-laying time, which would indicate that plant
as its original host, and its known distribution also agrees well
with that of the greasewood.

Luleltin strodi—"The larvae of this species were found on Chen-
opoditun album early in June and continued to appear until the
latter part of the month. The first males appeared by the twen-
tieth, the females several days later, the greatest number of adults
appearing the latter part of Junc and the first week of July, while
by the middle of July the last larvae had transformed. A number
of adults were placed in a cage for the purpose of getting eggs,
but no eggs were found and the adults soon died. The field on
which these observations were made was pastured soon after and
the pig-weed was destroyed.

Three vears' records in Colorado previous to this gave about
thie same dates for the first brood and for one scason second brood
larvee were found, appearing the first of August and ruuning on
nearly through the month. Adults have been taken most com-
monly in September, males having been taken as late as Septem-
ber in Colorado and Texas and to October 24th in Iowa and Penn-
sylvania. A male from College Station, Texas, is labeled March
240, indicating adult hibernation or a much earlier season there,
Osborn (*87) records the last of the first brood for Iowa on July
25th.

This species seems to be confined very strictly to lamb’s quarter
in the larval stage at least, but where this plant occurs alongside
of beet fields some larvae are often found on the beets. The first
record of the peculiar reddening of the leaves by this insect was
by Osborn ('87). Since then it has been noted a number of times.
It is quite characteristic and will be considered further under
economic discussion,

LITE HISTORY CHART OFF THLE SPLECIES.
(8ce Charl un opposite page.s
The heavy line ) shows observed occurrence of adults, “he light line { 3
above shows ghserved oecurrence ol larvic ol the same species. The arrow heads (<)
show beginning or end of a brood. The dotted lines {..... } show known extensions but
not observed.
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Fuletlix scitula -—Full-grown larvee of this species were found,
just before the middle of June, two different seasons in Colorado.
With them were found adult males and a few females. From
these and other records it appears that the larvee hatch out late
in May and may be found nearly through June. The adults ap-
pear by June roth and continue through July. Adults have been
collected sparingly in August and quite commonly in September,
while a few have been taken into October, indicating that there
is another brood of larvee in August, but none has been found.

The larva have been taken in a number of places and always
from Chenopodizem, while the adults are almost always taken from .
cottonwood trees. The larvae produce a small amount of redden-
ing and curling of the Chenopodinm leaves, but not as much as in
the case of s/rofi. The powdery, pinkish color of the larve
matches the under surface of the affected leaves so well that there
is little question that their color is an adaptation to that situation.
The adults are, however, rarely found on the pigweed except .
when freshly transformed; instead, they are found only on the
cottonwood (Foprlus monolifera and angustifolia). This suggests
that possibly the color of the pattern in the adults is an adapta- |
tion to the light bark of those trees and that the eggs are laid in ¢
the twigs. This may also explain the tree-inhabiting records of :
strobi and seminuda, and the failure to get eggs in the strobi cages.
With this idea in mind all s/rebi and scifida records were exam- -
ined and it was found that all records of larvae being found in
nuinbers were from locations within a few rods, at most, of trees,
the scifula larvae in every case heing found necar cottonwoods while .
the two worst cases of s/robi infestation were close to rows of
apple trees.

Lautetlix seminuda.—A full-grown larva from District of Colum-
bia (Heidemann), May 20th, and another taken in Iowa (Ball) Oc-
tober 1st, are the only larval records for this species. The adults
have been taken most freely about the middle of June and again
in early September, with extremes a month on each side of either |
date. ‘These indicate two broods as in sfrebi and scitula, and from
the close relationship it seems likely that the larvee will be found
to feed upon a Chenopodium. Wirtner (Coq) gives similar dates
for adults in Pennsylvania.
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Euteltix insana.—Adults and larvae were found together in
abundance at Pueblo, Colorado, June rsth, and again September
15th.  Collections made the latter hall of July and early in Aug-
ust gave adults {u small numbers.  These dates are too far apart
for a normal brood and it scems probable that they represent the
beginning of the first brood and near the close of the second, but
it was not possible to follow up the investigation and determine
this.

This species, darivida and albida are all very strictly confined
to three or four species of the salt bushes, and all occur in the
arid district where these plants abound. /wsara and albida occur
most abundantly on the ‘‘shad-scale’ (Alriplex confertifolia) while
darivida is most widely distributed on a large spreading species
(A. canescens), although it is often abundant on the **shad-scale.””
All three species occur on a smaller, yellow, and rather tomen-
tose species that grows with the others. Frowm these darivida
occasionally spreads to the russian thistle and sugar-bect.

Eutettix bicolorata is the ouly other specics of this subgenus on
which definite life history observations have been made. It seems
to be strictly confined, both larvee and adult, to the joint fir
(Ephedra trifurca). Observations have been made only late in the
season: on August 7th, at Richreld, Utah, larve and adults were
- found, the larvze most abundant and nost of the adults fresh and
soft. Later in the month only adults were found.

Eutettiz (Mesamia) nigridorsunt.—ILarvae and adults of this spe-
cies were first found making black spots on the leaves of Helian-
thus at Ames, Towa, on July rst, 1895. During the five years'
work in Colorado numerous observations were made and a second
brood established. Larvee of this species were found early in
June, 1906, on sunflower at Logan, Utah, and the locality was
under observation throughout the rest of the season. The first
brood of larvee appeared late in May aud the last of thew trans-
formed to adults late in June or early July. The first adults ap-
pear before June 1oth and the majority of them are out before
the 2oth. The second brood of larvee appeared the last week in
July and continued through August. The adults began appear-
ing a little before the middle of August, the greater number ap-
pearing about the 2oth.
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Both larvee and adults appear to be very strictly confined to a
few species of the geuus AHelianthus, the black spots and curl-
ing of the leaves caused by their punctures affording an admira-
ble protection. In central lowa it occurred more commonly on
the tall long-leaved species (/. grosseserrafus) while in nortwest-
ern Iowa, Colorado and Utah it is more commonly found on the
wild sunflower (/. anuus). Specimens from the /. grossescrralus
in Utah were uniformly darker than thosc from /7. anwrwus and the
effect on the leaves was most marked in the former species.
Wirtner records this species in numbers June 4th, indicating an
earlier appearance in Pennsylvania.

Lutettix (Mesamia) straminea.—This species was found with
nigridorsum on the wild sunflower at Logan and its life history
followed through with that species. The adults of the first brood
appeared a few days later, and those of the second brood a few days
earlier, than in the former species. This may have been acci-
dental or may indicate a slightly shorter life cycle. The Colorado
records indicate about the same dates as for »nigridorsumn.

This species occurs on H. anuws and also on a low clump-like
perennial species (A. prumnilus) that grows on the sides of the hills
in Colorado, and on this form there is less discoloration than on
the annual species. Both nigridorsum and straminca apparently
prefer sunflowers growing in very hot dry situations, where they
are often stunted and only a few inches to a foot or more in height.

Eudettiv (Mesamia) coloradensis —This species is apparently very
strictly confined to one species of sage brush (Arlcmisia dracuncu-
loides) to which its pale green and fuscous markings well adapt it,
It has been ohserved for several years, and in one case, through
an entire season on a single pasture at Fort Collins, Colorado, and
its entire life history deterniined. The life history is very simi-
lar to that of the preceding species, the larval period being a little
shorter, so that the second brood of adults begin to appear about
the sth of August.

Fdeltix (Mesamia) johnsoni.—The ounly larval record of this
species is a full-grown speciimen from Fairfax, taken June 24th,
1889, by Prof. Osborn. Records of adults captured show females |
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taken from this time on through July, and about an equal num-
ber of males and females taken from the middle to the last of
August, indicating another brood coming on at that time. These
records would indicate that this larva was one of the last of the
first brood, the greater number of adults having appeared before
that time. Nothing is known of its food plant.

Eutettix (Mesamia) vilcllina.—The larvae of this species have
been found but once, and that was on July 27th, 1897, at Ames,
Towa, when full-grown larvee in company with a nuwmber of adults,
some still fresh, were found on the undersides of the leaves of
wild roses on a grassy hillside. They were found on several dif-
ferent plants and always on the under side of the lower leaves,
close to the ground. The leaves were more or less folded and dis-
torted and seem to protect the insects beneath. Adult males were
taken from this locality as early as June 21st and adults have
been taken late in August, but only stragglers, and it seems
doubtful whether there is more than one brood in a season.

Of the remaining species ouly very fragmentary records or
simply dates of collecting specimens are at hand, and these can
only be used witlt great caution. For the /urida group the record
is not complete on a single variety. One female of var. lurida
was taken in Iowa late in May, and a female of var. marmorata
in Ohio at the same time. These two records strongly suggest
adult hibernation. A large number of warmorata and (ristis taken
in Maryland late in October would also suggest it, while the re-
mainder of the records on these varieties rather contradict it.
Subacnea and guerei have heen studied in Colorado, where the
former has only been taken after the middle of August, the males
appearing first. Querei occurs in the southern portion, where
little early collecting has been done. Males and females have
been taken about equally in late August and September. A male
taken June 18th might have becn a late survivor of a hibernating
brood or an early one of a summer brood.

Var. guered 1s strictly confined to the scrub-oaks in Colorado
and Utah, from which both adults and larvze have been taken.
Var. subaenca was taken sparingly north of the oak districts, but
no food plant was determined. Several specimens of mwarmorata
from the Uhler collection were marked ‘Oak,” and all of the
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Colorado specimens were taken from the scrub-oaks. Of the other
varieties nothing is known as to food plants.

For cincta records are at hand of females and males taken the
last two days of July and into early August, with scattering ones
later. A lot from Plummer's Island, Maryland (Heidemann), were
taken August r2th, r5th and 23d, and scattering females in Sep-
tember. Wirtner records it in August and September from grass
and weeds in open woods. The Towa specimens were taken from
weeds growing around rotten logs iu a rather damp woods.

Of the subgenus //ieia the adults of jucunda, munda and man-
/fore occur on the scrub-oaks in southern Colorado. Very little
collecting has been done in these localities before July, so little is
known of the early season. Jucwunda has been taken with both
sexes common late in July and on into August, while scattering
ones have been taken in October. In one collection, July 22d,
ounly males were taken. /[ anifon was found most abundant
with the sexes about equal the first of August. /£ munda has
been taken but scatteringly, but all specimens were from oak.
Oculea occurs at the same time as jucenda but seems to be strictly
confined to the sarvice berry (Feraplyllun ramosissimaon) as a food
plant. Where this plant and the scrub-oaks were in adjoiniug
clumps, scattering specimens of orwlea would be found on the oaks,
but where there was no sarvice berry uear, ounly jucinda and
munda could be taken.  odesta is apparently an oak-inhabiting
species also; specimens from Maryland, from the Uhler collection,
are labeled ““Oak,” and the Towa types were swept from a patch
of second-growth timber, largely oak. Records from lowa and
North Carolina are about the same as the Colorado ones for juc
unda, but the Maryland and District of Columbia specimens were
taken in October and one November 1st.

All specimens of pullata have been taken from pine trees grow-
ing in rather warm and sheltered situations, but no larvee have
been seen. Perclegantis and nildrede have been taken from red
cedar (Sabina scopwlorum). Ferelegantis has been found wherever
the cedar grows at the lower elevations, and in warm situations
higher up, while mildrede has only been found in one sheltered
spot in Colorado, and is probably more southern in distribution.
/<. saucia has only been taken in single specimeus from widely
separated but similar situations. In every case but one it has
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been taken from thinly grass-covered transition areas between the
sand and the sod. Few plants were common to all these locali-
ties, but amoug them was a small Zriogonion with reddish leaves,
which would harmonize well with the color of the insects.

ECONOMIC RELATIONS.

It has only been within very recent years that this group of in-
sects has been recognized as of any economic importance. Two
or three of the species had occasionally been taken on sugar-beets,
but only in small numbers, and no appreciable damage was re-
corded. Iight of the specics are, however, known to feed on the
wild relatives of the sugar-beet, and probably several more whose
food plant are not known will be found to have similar habits.
Most of these species occur in the arid region of the West, and
with the rapid extension of the sugar-beet industry into that re-
gion it was uot surprising that one of these species found in the
sugar-beet fields a more favorable environment than on the des-
ert, and that a rapid multiplication occurred.

In rgos an immense number of /2. lenclla were found in the
beet fields of Utah aund the adjoining part of Colorado and Idaho.
As a result of their altack the beet leaves soon began to curl up,
the small veinlets thickened, and the whole under surface became
rough and “‘warty.”” ‘This condition was spoken of as ‘‘ curly-
leaf”” or ‘“blight,”” and at first was not attributed to the leaf
hoppers.  As this condition progressed the beets almost stopped
growing and threw out a new and much more numerous set of
fibrous roots, to which the dirt adhered when the beets were
pulled.

The loss in Utah that season varied from nearly total in one
section down to about ten per cent in another, with an average of
over forty per cent for the state. The loss in tonnage. together
with a further loss in sugar coutent and purity of the remainder
of the crop, brought the total injury up to over £500.000 in the
one state.

In order to assist in determining whether the leaf hoppers were
the cause of the “‘curly-leaf'’ condition a careful study was made
of the effect of the attacks of other members of the group on their
respective host plants and, in the case of /1o, on the sugar-beet
itself, In the case of strobi and scifula the punctures of the larvee

[ProC. D. A. S., VoL, XI1.] 12 {July 26, igo7.]
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on the Chenopodiion leaf first caused red spots to appear, and as
these increased in number and size the leaf curled up and became
distorted. The production of color is about the same whether o
a large leaf or a small one, differing only in the two species, the
work of s¢r0bi producing much the darker red. The distortion
varies greatly, however, on small leaves, and especially on the
young leaves of a starting plant the distortion is much greater
than it is on the older ones. The distortion was also much greater
on beets than it was on the wild plants in proportion to the size.
One or two larvee on small plants of either kind would often cause
every leaf (o curl up into a small closed knot and the plant would
remain a stunted dwarf or wither and die. Most of the work of
s/robi on beets was near the margins of the fields, and in only one
case were they numerous enough to do any real injury.

In the same way the attack of wigridorsim and stramivea on
the sunflowers produces a darkening and curling of the leaves
which differs in amount according to the nature of the leaf at-
tacked. The thin leaves of /7. grosseserrafus are often curled up
into a roll by wigridorsum, while the stifl hairy leaves of A, pum-
ilus are scarcely curled by straminea and less color is produced.
On the true sunflower both species produce about the same amount
of color and distortion, so that the difference in effect on the other
two plauts is apparently one of susceptibility of the plant.

In all of these cases the injury to the plant seemed to be in the
nature of a gall formation, and like other galls, the specific na-
ture of the process is still to be explained.

A carcful wateh was kept on the beet fields in 1906 for the first
appearance of the ** curly-leaf,” and no sign of it was found until
the larvae of the leaf hoppers had appeared. ‘The leaf hioppers
appeared in very small numbers this year and but little ** curly-
leaf”’ developed. A number of the first plants affected were care-
fully examined and in almost cvery case the cast skins of the
voung larvee could be found on the backs of the leaves while on
the healthy plants they were very rare.  In the case of sfrobi and
nigridorsin but one or two larvae would be found on a plant and
on account of the protection of the color of the affected spot they
remained almost stationary, while in fewclla a number of larva
would often be found on a plant and these were active and mov-
meg around. As a result the effect on the beet of the attack of
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tenella was more general than that of s/70éi, the curly leaf appear-
ing first on the medium-sized leaves and gradually working iu to
the smaller ones. ‘The younger larvae appeared to prefer the
young leaves at the center, and it is possible that the altered con-
dition developes with the leaves as the result of this early artack.

The leaf hoppers, as a group, are rather difficult to destroy,
and this species was particularly so, kerosene emulsion at ordin-
ary strength killing a very small number of them.

All of the species under consideration seem to thrive best in
hot, dry situatious, and to be able to produce the maximum effect
on the plant under such couditions. The season of 1903, when
so much damage was done, was an exceptionally favarable one in
this respect, the early swmmer being excessively hot and dry.

Advantage has been taken of this fact to prevent their injuries.
By keeping the ground damp, through frequent irrigations, until
the beets are large enough to shade it and keep it cool, the injury
has been prevented.  Very early planting, in most sections, would
accomplish the same results.

The leaf hoppers appeared on the beets at Grand Junction soon
after they were mtroduced there and have apparently been fluc-
tuating in numbers in that region ever since, as they have had
much trouble with what they have called ‘ blight’ on their
beets. In Sevier county, Utah, the insccts have evidently been
increasing tn numbers for several years, as there was increasing
loss each season from the curly-leaf. ‘The winter preceding the
season of 19035 was exceptionally favorable for the survival of
most all injurious insects, and as a result the leaf hoppers, atready
increased in numbers, were so abundani that for the first time
they were recognized as the cause of the trouble.

Besides the {wo already mentioned, seitfwla, seniinuda and cari-
vida have been found on the bect at different tines, but these
latter species, like s/r06i, have not occurred in sulficient numbers
to be considered injurious,

Many problems in connection with the new pest are still to be
worked out. Just why one of the rarest leaf hoppers in its uative
environment should become the most abundant on the bects is
still an open question.  Possibly the fact that it is single-brooded
while so far as known all the other species on the beets are two-
brooded, may account for it. The adult hiberuation would allow
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of an early distribution on the beet fields; but probably more im-
portant than this is the fact that a single-brooded species may
deposit eggs in the tissues of an annual plant, while a two-brooded
one, where the winter is passed in the egg stage, must have woody
tissue in which to deposit the over winter brood of eggs, and this
could not be found in the beet fields.



EXPLANATION OF PLLATE I.

Yig. 1. [Jouletlix subacnca var. picta, adult; 1d & genitalia.

Fig. 2. . “ var. /risfis, adult; 2¢ face.

Fig. ah. . - var. southauicki, elytron. [profile.

Fig. 4. o - var. /urida, adult; 4c ¥ genitalia; 4f

Fig. sa. a “ var. querct, larva.

Fig. 66. o darivida, wing; 6¢ 2 genitalia; 64 o genitalia;
6¢ head and pronotum.

Fig. 7c. - asborni, @ genitalia; 74 o genitalia.

Fig. 8b. a fusana, wing; 8¢9 genitalia.

Fig. oc. " paupercula, ¥ genitaha; od & genitalia.

Fig. 10c. “ stricta, @ genitalia: 10d &' genitalia.

Fig. 11. o fenella, adult; 11alarva:; 176 wing; 110 ¢ geni-

talia: 114 d'genitalia.
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EXPLANATION OF PLATE II

Eutettix seminuda, larva; 16 wing: 10 % genitalia; 1dd

genitalia.

strobi, larva; 2¢ ¥ genitalia; 2d o genitalia.
scitula, adult; 3a larva; 3¢ ¢ genitalia; 34 &
genitalia.

pullata, & genitalia; ¢4d & genitalia.
perelegantis, ? genitalia; 54 &' genitalia.
mildrede, adult; 66 wing: 60 % genitalia.
snowd, & genitalia.

squcla, wing.

pulchella, adult.

albida, wing.

pannosa, wing.

bicolorata, wing.
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EXPLANATION OF PLATE IIIL

Lounlettio (Aligia)

N

[

0

Jnseripta, head and pronotun.

Jucunda, adult; 26 wing; 2c¥ genitalia;

2d d* genitalia; 2. face,

maunda, @ genitalia; 3@ § genitalia.
nodesta, adult.

maniton, ¥ genitalia,

(Mesainia) nigridorswm, adult; 6a larva; 66

wing; 6c% genitalia: 6d d genitalia;
6e face.
straminea, wing.

Jokensond, adult: 8alarva: 86 wing: &

¥ genitalia; 84 @ genitalia.
padliolata, wing.
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LEXPLANATION OF PLATE IV.

Lulcttin ((Hesamia) ciecta, adult; 16 wing.
o o vitellina, adult; 26 wing: 2¢ % geni-

takia; 2d &' genitalia: 2/ profite.

A small plant of Chenopodivm album, showing work of
£ strobi larvee; 36 a small leaf of a sugar beet. show-
ing work of s/rofi larvee.

A small leaf of sugar beet, showing curly-ieafl condition
caused by 7 fenclla: 46 a small section of the hack of
same leaf to show enlarged veinlets and **warty’’ con-
dition of a bad case.

Lggs of /2. lenella (greatly enlarged); 56 section of beet
stem showing how the eggs are placed; 5¢ beet stem
with eggs ready to hatch: 5¢ beet stem showing old
egg sCars,

Teat of Hclianthus gvosseserratus showing work of £
(Mesamia) nigridorsum larvee. :

Leaf of Helianthus aneces showing work of £ (Mesamia)
straminca larvee.

All drawings of insects are enlarged nine times cxcept those of /7. leuclia
adult and larvie, which are sixteen times enlarged.  The drawings have been’
made by Mrs. Ball, under supervision of the anthor. :
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